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TheIntemationalAssociationofMaritimeUniversities（IAMU）wasfbundedin

1999bysevenmaritimeuniversitiesrepresentingthe丘vecontinentsofthewodd．

Sincethen，SixAnnualGeneralAssemblieshavebeenheld，hostedbyMember

Unlversities．InAugust2005，thetotalnurhberofthemembershipstandsat47

maritimeuniversitiesorfacultiesplustheNipponFoundation．

“MaritimeSecurityandMET”isthemainthemeofthe6thAnnualGeneralAs－

Sembly（AGA）2005hostedbytheWorldMaritimeUmiversityfrom24thtil126th

OctoberinMalm6，Sweden．

After being reviewed by relevant expertsin the maritime fields，

40academicpapersand7prqJeCtrePOrtSWhichwerepresentedatthe6thAnnual

GeneralAssemblyoflAMUareincludedinthisbook．Halfofthepapersarerelated

toMaritimeSecuntyandtheothersarerelatedtoIAMU’straditionaltopICS，Current

issuesinMET，Shore－basedmanagementandmarinesimulators，tOnameafbw

topics．Theprqjectreportspresentthe（interim）resultsofresearchprqjectsfunded

intheFY2004byIAMU．
TheLocalExecutiveComitteetruStthisbookwillbeusefultothosewhoare

invoIvedwiththeissuesofMaritimeSecurity，MaritimeEducationandTrainingand
all鎖eldsrelatedtomaritimeaffairs．

ThkeshiNakazawa

ProfbssoroftheWorldMaritimeUniversity

HeadofLocalExecutiveCommitteeofthe6thAnnualGeneralAssembly
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6thIAMtJAnnualGeneralAssembly

attIleWorldMaritimeUniversity，

Malm6，Sweden

ForewordtotheProceedings

Intoday’sworld，inadditiontomeetinghighstandardsofsafbty，enVironmental

PrOteCtionande疏ciency，theintemationalmaritimeindustryhastoaddressthe

demandsofenhancedsecurity．Thethemeofthisyear’sIAMUAnnualGeneral

Assembly：“MaritimeSecurityandMaritimeEducationandTraining”is，therefore，

mosttimelyasitprovidespartiCipatingMaritimeEducationandTraining（MET）

Institutionstheopportunitytoexploretogetheroneofthemqjorchallengesfacing

themaritimeindustrytoday．IMO，tbritspart，hasdevelopedacomprehensive

SeCurityregimeforintemationalshipping，WhichenteredintoforceinJuly2004，and

OurChallengenowistoensureitswideandefftctiveimplementationaswellas

COntinuedvigilanceoversecurityrisks．ForMET，theissueshouldbehowtoproL

VidethehumanelementwiththeskillsandcomPetenCerequiredtoachievetheset

goalsthrougheducation，tralnlngandresearch．

WhenIAMUmetforthefirsttimein2000，OneOfitshighestpnoritieswas“to

PurSuetangibleresults”．WiththegeneroussupportoftheNipponFoundation，

maritimeinstitutions，undertheIAMUumbre11a，areWOnderfu11yplacedtodojust

that．Weareallawarethatoursisanindustrythatreliesheavi1yontheproftssion－

alismofitspeople．Similarly，WeareCOnSCiousofthechallengesposedbythe

internationalnatureofthismostglobalofpursuits．Whatcouldbemorerelevant，

therefore，thanrepresentativesfromMETinstitutionsalloverthewoddcomlng

togethertodiscussthebestpossiblewaysofprepanngstaffatsea，inshipping

COmPanies，POrtSandmaritimeadministrationstomeetthesechallenges？Hosted

bytheWbrldMaritimeUniversity－itselfagemofinternationalc0－OPeration－there

COuldbenobetterforumfbrstimulatinglntereStlngand丘uitfulcontributionsto

discussionofmaritimesecurityissuesandfordevelopingstrategiestoaddress

themthroughmaritimeeducationandtrainlng．

lfwearetoupholdandimprovestandardsandensurecontinuedvigi1ance，nOth－

lngCOuldbeofgreaterimportancethanthetrainlngOfthemaritimeprofbssionalsof

thefuture．Thepaperspresentedatthe6thlAMUAnnualGeneralAssemblycover



afu11rangeoftopICS，fromoperations，managementandorganizationtoenglneenng

andsciences．TheseProceedingsaresettobecomeasourceofinsplrationand
refbrencefbrmaritimeinstitutionsworldwideandareofrelevancetoallwhoare

invoIvedinthemaritimeindustry．

InmyroleasChancelloroftheWorldMaritimeUniverslty，Iampleasedtohave

beeninvitedtoprovidethisforewordandtakethisopportunitytocommendthe

WOrkandachievementsofIAMUtodateandlookforwardtoitscontinulngSuCCeSS
andcontributioninthefuture．

EfthimiosE．Mitropoulos

IMOSecretaTy－General
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Identi瓜cationandfbrmulationof

MaritimeSecurityManagementSystem

fromtheshoreside：aninterimreport

D．S．Grewal

助力00Jqr肋痛言椚eA勿〝聯〝7e77gα乃d上og如如

．J…／…／んJJ仁l山／・〟血J‘・「り／／‘・glH．‘〃〃J‘・ハ／川〃．rhM‘〃〟rJ

Abstract

Thisinterim reportpresentsthemainissuesresearchedintheIAMU－funded

Prqiect．Theprimaryobjectiveofthisstudyistoidentifyandanalyseallshore－

basedandnear－Shoreactivitieswhichareassociatedwithmaritimeoperations

and to　formulate theminto a Maritime Security Management System．

Acurriculumdevelopmentformaritimesecuritystudieswillalsobeanalysed

andproposedaspartoftheprqject．ThestudyinvoIvestwomainstages．AfoCus

groupsurVeylSCOnducted丘rsttoexploreideasandperceptionsOfexpertsinthe

丘eldondiffbrent facets ofresearch obiectives．Basedonthefindings ofthis

Survey，apOStalsurveywillbeconductedtoemplrlCallyexaminetheperception

Oftheinternationalshippingcommunityonresearchobjectives．

此yWOr血■∬P∫co（ね肋相加e鮎C〟r砂肋〃曙e〝7e〃J砂地椚・

l IntrodⅥCtion

Inrecentyears，theissueofmaritimesecurityhasbecomeamqiorconcernOnthe

internationalmaritime agenda．In fact，maritime security datesbackto early

maritime history underthe themes ofpiracy and cargo the氏and has more

recentlycoveredissues，SuChasstowaways，PeOPleanddrugtramcking・There

have been growlng fars thatterrorists can also use ships ortheir cargo as

WeaPOnStOattaCkvuherablepointsinthemaritimechainjustaSaircraRwere
usedintheterroristattackintheUnitedStates．Terrorism，thus，becomesthenew

dimensionofmaritimesecurity．

There have been a number ofresponses to thisissue．Thelntemational

MaritimeOrganisation（TMO）hasrecentlyadoptedtheInternationalShipand
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PortFacilitySecurity（ISPS）CodewhichcameintoforceonlStJuly2004，

aimlngattheestablishmentofanintemationalframewofksothat“shipsandport

払cilitiescanc0－0PeratetOdeteranddetectactswhichthreatensecurityinthe

maritimetransportsector”．TheCodeestablishesanumberofrequlrementSOn

COntraCtinggovernments，Ships，POrtfacilities，andrelevantmaritimeindustry

participants to carry out risk assessment，eStablish rolesandresponsibilities，

WOfkoutsecurityplansaswellasassigningsecurityofncersbothonboardthe

Shipsandashore（intheshippingcompaniesandportfacilities）．

Althoughtherehasbeensomeresearchdonetoaddresstheissuesofmaritime
SeCurityfromdi脆rentangles，therearesomegapsthatneedtobetakeninto
consideration：

・Firstofall，thecoverageoftheISPSCodeisbasicallywithinthetraditional

interactionsandrelationshipsbetweenshipsandportfacilities．Tnaddition，

Only port facilities servlng Ships engaged onintemational voyages are

COVeredinthescopeoftheCode，Whileotherdimensionsofsecuritysuchas

CargOtheft，StOWaWayS，drugtra用ckingorpeoplesmugglingcanexistinall

POrtSnOmatterWhattypeofshipstheyserve・

・　Secondly，SeCuritythreatscancome丘omactivitiesontheshoreside・These

havenotbeensufncientlyaddressed．Inthetransportationchain，however，

maritime securityalsoinvoIves other shore－based activities which can

provokethecriticalissueofsecuritymanagementconnectedtomaritime

tranSPOrtandoperations．Forinstance，thelinkswithstevedoringcompanies，

road and rail transport companies，舟eight　forwarders，etC and the

relationshipsamongthemneedtobeexplored．TheseareSOmeeXamPlesof

Shore－basedactivitieswhichareassociatedwithmaritimetransportandhave

importantimplicationsintheestablishmentandimplementationofsecurity

managementsystem・

Alack ofsecuritymanagement policy and，On the top ofit，a“SeCurity

Culture”，Ofsuch shore－basedactivitieswi11certainlyhavedirectandinduced

impactsonmaritimetransportasawhole．AformalresearChonthisaspectis，

therefore，COnSiderednecessary andusefulboth録om academic andpractical

PerSPeCtives．

2　Researchobjectives

Theprimaryo句ectiveofthisstudyistoidentifyandanalyseallshore－basedand

nearShore activities which are associated with maritime operations and to

formulatetheminto aMaritime SecurityManagement System．A curriculum

developmentfbrmaritimesecuritystudieswillalsobeanalysedandproposedas

PartOftheprqject．Thisisanattempttoextendthecoverageofthesecuritynetin

themaritimeindustry，COVeringalldimensionsoftheissue．

3　Methodologicalframework

Dif托rentresearchmethOdologleSWeredeployedtoachievethesetobjectivesof

thisprqject：
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・　LiteraturereviewandsecondarydataanalysIS：thismethodwasappliedto

review aspects ofmaritime securitymanagementin generaland security

managementofshore－basedactivitiesassociatedwithmaritimeoperationsin

Particular．

・　SurveyreSearChbyquestionnairesandFocusgrouplnterview：inorderto

analysethecurrentpracticeofsecuritymanagementpoliciesandsystemsin

SeaLbasedandshore－basedactivitiesintheindustryandproposestandard

WOrking procedures and requlrementSfrom academic perspective，these

methodsareneededasefGcienttooIstocollectnecessarydataforanalysIS．

Basedonthisframewo止asshowninFigurel，itisintendedtoconductthe

followlngtaSks：

・Identifyallshore－basedandnearshoreactivitieswhichareassociatedwith
maritimesecuritymanagementsystem（ActionPlanl）．

・ldentifykeyplayersintheidentifiedactivitiesandanalysetheirsecurity－
relatedrelationships（ActionPlan2）．

・　AnalysethevitalcomponentsandinvoIvedsecurityrisksintheMaritime

SecurityManagementSystem（ActionPlan3）．

・　Formulatethe standardsformatS OfcomponentsintheMaritime Security

ManagementSystem（ActionPlan4）．

・　Formulate the necessary contentsfor maritime security courses（Action

Plan5）．

ThestudyinvoIvestwomainstages：AfocusgroupsurveylSCOnducted丘rst

to exploreideas and perceptlOn Ofexpertin thefield on difEtrent facets of

researchobiectives．

Basedonthefindingsofthis survey，aPOStalsurveywillbeconductedto

empirical1yexaminetheperceptionoftheintemationalshippingcommunityon

researchobjectives．

4　Workdonesofar－abriefdescription

¶lefirststageofthisresearchiscurrentlybeingconducted．Severalmaritime

expertsinAustraliaandNewZealand，emPloyedinshippingcompanies，pOrt

OPerationcompanies，POrtauthorities，aSharbourmastersandasadministrative

legislators，Were aSked tojointhefocus group survey and to provide their

COmmentSOnthefbllowlngqueStions：

1．hyouropinion，havethecurrentsecurityinitiatives，SuCh asISPS Code，

COVered all shore－based and near shore activities as　払r as security

managementisconcemed？Ifnot，Pleaseidentifytheomissions．

2．Howwould you assessthe capabilityand e脆ctiveness ofthese current
SeCurityinitiativesinhelpingtomaintainandimplementeffbctivesecurity

managementashoreinmaritimetransportindustry？

3．Pleaseidentifythe dimensions or securityactivities（e．g．access control，

informationsecurity，etC．）thatshouldbeincludedinaholisticMaritime
SecurityManagementSystem・

4．Please describetheimportantinter－andintra organisationalrelationships

Whicha脆ctthemanagementofmaritimesecurity．
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Figurel：　Thestudy丘・ameWOfkfortheprqject．

5．ln your oplnlOn，What are the key criteria ofa good／effbctive Maritime

SecurityManagementSystem？

6．Itis saidthat a good／ef稔ctive Maritime SecurityManagement System

Should　include the　fo1lowlng：POlicy，PrOCeSSeS，PrOCedures，PeOPle，

COmmunication andtechnology．To what extent do you agreewiththis
Statement？
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7．DoyouseetheneedforfurtherlegiSlativechangestofacilitateorenablethe

developmentandimplementationofanef托ctivesecuritysystemthatisable

todealwiththechallengesofacomplexmaritimesecurityenvironment？

8．In your oplnlOn，What should beincludedin the current curriculum of

maritime universities so as to provide education and training ofvital

COmPOnentSOfagood／e脆ctiveMaritirneSecurityManagementSystem？

9．Are there any other factors whichyouwould considerimportantto the

SuCCeSSOfaMaritimeSecurityManagementSystem？

10．ShouldsecuritybecomeapartofawidersafbtymanagementSyStem？

Responses舟omfoCusgrOuPmemberswerecollatedwithauthor－relatedlinks

removed，thensynthesisedandanalysedintoaslngledocument．Thiswasthen

SentarOundtoallparticipantSfortheircommentsandadditionalinputsbefore

being重nalised．

TheanalysISand甫nalisationofthissurveylSCurrentlyunderway・
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TheinfLuenceofresourcesonthe

implementationofqualityproceduresin

METsystemsandsa鮎tyatsea（IRMETS）

V．A．Loginovsky，A．P．Gorobtsov＆V．E．Kuzmin

・＼什毎J山川J）γ川丁仙・〃J‥仙′J／…／・l山山′川・仇′八一・l山′イJ血l・・h止叩・、

・＼丁ハーJ丑、／りJJY．／J八′〟肌、山ノ目・t′‘入り川ん〃J

Abstract

Theintensive development of various types of veryimportant and usefu1

regulationsandstandardsintheshippingindustryinrecentyears，inalotof

CaSeS，isnotsufficientlycoordinatedwiththequantityandqualityofresources

tomeetthemandensuretheirproperimplementation．Thispaperpresentsthe

PrqjectsponsoredbytheNipponFoumdationdescribingsomeformalapproaches

inanalysisofHumanElementimpactonsafttyandsecurityintheshipping

industryandMETefnciency．

物WOr血・CreWrが0〟rCeぶ，励わgれβ即e∫ね〃乃錦，明陀少∫eC〟r砂．

l Introduction

Applicationofsuch“catalystsofefficiencyandsafbty”asISOandISMCode

Standardswithoutgrantingtheappropriateresourcestomeettheirprovisionshas
ledto the emergence ofsomenegativetendenciesinwhichnewtermS and

COnCePtS aregenerated．Theseinclude’bapersafety”，“paPeraudit”，”paper

quality”，etC．But the carrying out of many Of such bureaucratic“paper

PrOCedures”to keepthe“paperimage”of the METinstitution，Shipping

COmPanyOrVeSSel，WaSteSthesameresourcesand，inmanycases，reducesthe

levelofqualityandsafety．So，thereisaviciouscircle，andtoescape丘omit，

i．e．toraisetheefhciencyoftheregulationsandstandards，Wehaveonlyone

POSSibilityandthatisfindingtheoptimumbalancebetweenrequirementsand

resources through the reasonable compromise between safbtyand economic

efnciencyoftheindustry．TheshippingindustryandMET丘eldarelinkedinone

systemandinthisPrqjectwehavetriedtoresearchsuchlinksusingFISand

Bayesiannets．
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2　Crewresourcesanalysis

2．1FuzzylnfbrenceSystem（FIS）applicationtoregulationaAdcrew

resourcesanalysis

Thetheory ofFuzzySetS，WhichbasicideashavebeenofftredbyAmerican

mathematician LoRy Zadeh，describe a qualitative，fuzzy concepts and

knowledgeoftheworldaroumdandtooperatewiththisknowledgeandopenly

recelVlngneWinformation．Themethodsofconstructionofinformationmodels

basedonthistheoryessentiallyexpandtraditionalareasofcomputerapplications

andformanindependentdirection．Scient摘Callyappliedresearchhasreceived

thespecialname－Fuzzymodelling．Thetechniqueofmodellingisdescribed

inll］．TheFISflow－ChartispresentedonFigurel．TomakeanFISweused

Gaussianmembershipfunctionsdistributedatregularintervals．Theseintervals

and sets oflinguisticvariables are showninbradketsbelow．Inputlinguistic
variables：

・　manning（0－2；reduced，Standard，increased）；

・　Skill（0－2；low，medium，Standard，high，eXCellent）；

・　regulations（0－4；1ack，SufBcient，functionally redundant，OVerlap，

OVerregulation）．

Outputlinguisticvariables：

・　WOrkload（0－2；low，medium，Standard，OVerload，eXtremelyoverload）；

・　taSk（Oq2；nOtSOIved，almostnotsoIved，almostsoIved，SOIved，1ittlebetter

SOlution，mOrebettersolution，thebestsolution）．

P
中
ロ
－
七
白
き

〇
　
　
　
一

〇

Figurel：FISandWorkloadsurface．

Allthestandard（COnVentional）valuesinthismodelareequaltol．So，ifthe
Value ofwo止loadislitmeansthathours ofrestmeettherequlrementS Of
STCW78，aSamendedandlLO180etc．

Weusedana句ustablemodelconsistingofasetof76fuZzy折thenrulesof

thefo110wingtype：

1・lf（manningisstandard）and（skillisstandard）and（numberofregulations享S

Sufficient）then（workloadis standard）and（level of task solutionlS

Standard）”76．If（manningis reduced）and（Skillislow）and（thereis an
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overregulation）then（thecrewisextremelyoverloaded）and（thetaskisnot

SOIved）．

Someformalfindingsandresultswithinthemodel丘amesareglVenbelow‥

a）IfeventhenumberofregulationsisfunctionallysufncientandmarLningand

skillofthecrew阜SCOnVentional，thentomaketheO・90fconventionalwork

theprobablecrewoverloadofO・12isacommonthing・
b）Ifin“a”conditionsthecrewisreducedtoO・8thenthewofkloadincreasesto

0．24，andcrewperformanCefallstoO・85・

C）Ifthequalincationofcrewleavesmuchtobedesiredthenitpractical1y
meansthatworkloadisatthesamelevelasinresultHb”andinthiscasethe

CreWPerformancelevelisreducedtoO・71・

d）Tfthereisafunctionallackofregulationsthenevenwiththecompletecrew

andtheirstandardqualification，thecrewperformanCelevelisO・7・

e）Theoverregulationimpactisverysimilartothesituation“d”・Overregulation

isdangerous，aSitdistractsseafarersfromperformanceoftheirdirectofncial

duties廿equentlytopleasetheshipinspectors・Thisisthemainreasonof

くくPaperimage〉〉・

f）Overregulationiscatastrophicforship（company）whenthereisashortageof

crewespeciallyifthecrewislowqualified・Ⅰnthiscasecrewperformanceis

only O・58・Itis accompaniedbyanenOrmOuS OVerload・Overregulation，

unSkilledseafarersandoverloadgotogetherandtheycreatethe

toincreaseregulationevenmore・

g）ImprovementofcrewskillbyO・1enablestogivestandard

performancewithitspossibleinsigniBcantOVerloadofO・1・

TheresultsMa－e－IshowlowcrewperformanCe・Inotherwords，

thereisaconstanthd詔rdbusatmo甲hereoriginatingwiththehigh

incidents，aCCidentsorcatastrophes．

Analyzing the outputlinguistic varial）1es，Wofkload and
performanCe），We reCeived some fhdings and results，Which

submittedbelow：

viciouscircle

level ofcrew

inthesecases

probabilityof

Task（Crew

are Partia11y

h）Eveninconditionsofkeencompetition，the？Verregulationintheshipping

industry couldbe avoidedorits negativelmPaCt COuldbe reducedby

educatlngandtrainingofhighlyquali鮎dseafarersandthecompany，sshore

basedstaffandshipinspectors・

i）Decreasein sea蝕・er，s qual摘Cationis equal toincreasing of hisnler
workload．Itmeansanincreaseinthefatigueandreducingthelevelofsafbty

aswellasthe．attractivenessofshippingindustry・

j）Non－COmPliancewiththerest－hoursrequiredbySTCW78andILO180，aS
wellasthelevelofsafbtyandsecurity，isoriginatedinMETinstitutions・For

example，WrOngandveryformalimplementationoflSOstandardsinMET
institutionsinlackofhumanreSOurCeS COuldresultininCreaslngOfpaper

workandpromotetheoutnowofteachingpersonnel五・Omthisbureaucratic

work．Initstumthispromotesthepossiblenon－COmpliancewiththeMET
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Standards，andfurthersuchhazardsblocktomeettheSTCW，ISM，ISPS，．．．
PrOVisions．

k）Oneofthereasonsofoverregulationinshippingindustryischeap，low

qual摘ed and often multinationalcrews・Using non－nativelanguagefor

COmmunicationonboardsh皐pandwhiletrainingandeducatingpromotesa

decreaseinprofbssionalskilllevelofseafhrers，atleastintheverybegimm1ng
Ofhis／hermaritimecareer．

1）Situationalaw竺eneSSisimpossiblewithoutseriouseducation，trainingand
maritimeexperlenCe．

m）Functionaloverlapinregulations（inacontextofmodel）givesessentiallya

SmallerwotkloadonaqualiBedcrew，thanOVerregulation・

n）Thefunctionalredumdancyinregulations（weusetheterminasenseof

functionalintegrationofregulations）operatestoimprovethereliabilityand

COnSistency ofthemifthe crew resources are notlower thanStandard．

lffunctionalredundanCyreaChesthelevelnotappropriatetocrewresources

（manning，Skill）then there comes the situation similartOimpact of
OVerregulation．

0）Educationandtrainingofhighlyskilledseafarers，Shorebasedcompany，s

PerSOnnelandshipinSpeCtOrSuSmganidenticalsystemofhighstandardswill

reducetheburdenonseafarersandraisethelevelofsafetyandindustry
attractivenessaswell．

p）Thehighabsolutevalueofwo止loadgradient（Figure2）ortaskcomplexity

gradient（shorttransitionalperiods）aremostdangeroustothesafetyand

SeCurityoftheship・Theseincludethehandoverofthewatch，thechangeofa

CreW，reducingorevenincreaslngthenumberof crew，neWregulations

enteringintoforce，aPPrOaChingandleavlngPOrt，increaslngOrreducingthe
SeCuritylevel…etC．

1
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Figure2：WorkloadcontourSandgradients．

q）Circlescovergradientvariationareas．Theyshowthelackofcoordinationin

di脆rentactivitiesinindustry，forexamPlewhennewregulationsentering

intoforce，theshipownerreducesthenumberofcrewanddegradesitsskill；

itmaybethesecuritydrillwhileloadingtheship，etC・

r）Increasingthecomplexityofthetaskisequivalenttodegradingthecrew
skill．
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S）Theconventional（standard）wofkloadlevelcontourisma止edonFigure2・

WecanObservetheareawhere“theunitworkload”isnotpossibleevenifthe

CreWissuperqual捕ed．

2．2EtTiciencyofISO，ISMandsimilarqualitymanagementsystemsapplied

accordingtoSTCWasamendedinMETinstitutiollS

Theprocessapproachhadbeenusedincreatingofthequestionnairedistributed
atthe2004IMLAConfbrenceinSt．Petersburg．ltwasbasedonamll point

Likertscale舟omO（fullynotsufncient）tolO（fu11ysufncient）．Weunderstood

thatretumcouldnotbegreaterthan10％ofatotalnumber・Therewere70

questionnaires spread among participants．Nineteen questionnaires were

retumed．Wecanextendotherprqiectsresults位omISMimplementationinthe

ShippingindustrytoQSimplementationinMETinstitutions・Themainweak

POintsfoundinshippinghavetoberigorouslysurveyedinthemarineeducation

月eld・Suchextrapolationbeingnotsotheoreticallypuremayleadresearchers

directlyto crucialpoints．SomeofthenegativeconsiderationsfoundinISM

implementation：

1，tOOmuChpaperwork；

2．voluminousproceduresmanuals；

3．irrelevantPrOCedures；

4．boughtofflthe－Shelfsystems；

5．nofbelingofinvolvementinthesystem；

6．tickingboxesinchecklists（Withoutactuallycarryingouttherequiredtask）；

7．notenoughpeopletoundertakealltheextraworkinvoIved；

8・nOtenOughtimetoundertakealltheextraworkhvoIved；

9．inadequatelytrainedpeople；

10．inadequatelymotivatedpeople；

11．nosupport録omthecompany；

12．noperceivedbene甫tcomparedwiththeinputrequired；

13．ismlSjustapaperworkexercise；

14．norespectfbrexternalauditors；

15．norespectforclassiBcationsocieties；

16．norespectforportstatecontrolinspectors；

17・nOreSPeCtfbrtheshoremanagementbytheseafarers；

18．norespectbrtheseafarersbytheshoremanagement・

Whatlessonscouldbelearned斤omthosenegative坑ndings？

ToanSWeritwehavetoorganizethemintogroupsandremoveitems，Which

arenotdirectlytiedwithMETqualityprocesses・

Theresultofgrouplngisthefollowlng：

・　PrOCeduresandmanualsunsatisfactory（1－413）；
・OVerloadofpersonnel（ottenwithoutextrapayment）（1，7，8，9）；
・lackofpre－trainingandqualityideasdisseminationthroughout（5，6，9L11）；

・lackofadequateresources（hancial，teChnical，etC）（11，12）・



14MaritimeSecurityandMET

Allthefollowlngitemswerefoundinliteraturelaiddowninrandomorder

withOutanyconsecutiveexplanations，

●　Port state controIstatistics already shows asteadytrend ofcrewrelated

de坑ciencies，manyOfwhicharebasedonprevioustrainingexperience（or

lackofit）．

・　GeneraldeclineofmarineeducationinWestemEuropemayleadtoshiftof

education“centre ofgravity”to countrieswithinsu用cient adherenceto

e用Cientqualitysystems［2］．

●　LackofMET重nancialsupportinEUcountries［2］．

・　LackofbenclmarkdatatocompareQSresults．

●　Absenceoftheexperienceandknowledgeofqualityassurancesysteml3］，

・r Lackofcommitment＆omthetop【3］．

・　Negativeattitudeduetohazardousthoughtslike“we’vealwaysdoneitthis

Way－Whychanging”or’’IamtheexpertAIneednocontrol”［3］．

・　MeasurementofserviceiscompletelynewforMETl3］．

●　Adiffbrenceinacademicandmarineproficiencystandardsleadtopotential

PrOblemsduetopartialinconsistencyl5］．

●Inadequatefacilitiesandshortageofqua屈edteachingstafftocopewiththe

increaseddemandofcompetencestandardshadanObviousdamaglnge脆ct
Onthequalityofmaritimeeducationandtrainingl4］．

・　QualityStandardssystemitselfdoesnotguaranteethedepthandthewidthof

knowledge，understandingandpronciencyrequiredbytheinternationally

bindingregulationsl4］，

ConsideringtheTSMimplementationprocessandareasofdifncultyofthe
ShippingindustrysimilartothoseexperiencedbyMETinstitutions，Wehaveto
makesomeremarks：

Remarkl・Insufncientresourcesandinadequacyofresourcemanagementisa

COmmOnPlaceelsewhere．

Remark2・Traditionaleducation and training are mainprocesses ofMET．

Allsupportprocessesareo負enconsideredoflessimportance．

Remark3．QS certificationis sometimes moreimportant　for a market

achievementthantheactualqualityofMET．

Remark4・Asintheshippingindustry，thereshouldberesistanceagainstwhatis

PerCejved as another regulatory and paper burden．It maylead to wrong

PerCeptionofwaystoMETqualityachievement，WrOngreSOurCeSdissemination

andkeepingareasofrequiredimprovementoutofattentioniftheyarepositioned

withinsupportiveitems．

hdependentevaluationandselfLevaluationresultsrnadebyexpertgroupsin

the Russian Federation connrmed our assumptions both qualitativelyand

quantitatively．
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2．3Questionnaire

Ane担ensivesurveyamOngSeafarerswasglVentOSerVeaSabaseformode11ing・

Questionnaire“Sufnciency ofresourcesforperforming conventionalduties”

with86questionswasproducedwithintheframeofthisresearch・Morethan150

peopletookpartinthissurvey；allofthemareMasters，ChiefOfBcersorOOW・

SomeoftheresultsareglVenbelowindiagrams・

Thesediagramsprovethatreducedcrewsarecommonnowadays，aSmOStOf

theparticipantSemphasizethatthenumberofcrewmembersisinsu餌cientfor

safboperation・Additionalworkload，SuChassecuritydutiesunderISPScode，

makesthesituationevenworse・VeryoRentheseadditionaldutiesresultin

distractionofOOWfromhisnavigationalduties，COmPrOmisingsa危ty（FiguTe
3A），Overallworkloada脆ctsmaintenanceoftheshiptoo，aSthemoretimelS
spentfordi脆rentdutieslesstimeisleftformaintenanCeOftheship（Figure4B）・

DoyouhavesufficientnumbereG DoesthestrictcompHanCeWith
crewmembersforsafeoperationofyourship？　　Securityrequirementsaffectsafety？

Figure3：A．SafbshipoperationB・Securityandsafbty・

DoestheOOWhavetoperformotherfunctionS
duringhiswatch，besideshiswatchdutjes？

Doesthelatin9S VVO血loadaffect
technicalrTlaintenanceoftheship？

Figure4‥　A・00WdistractionB，Shipmaintenance・

TheintroductionofISMandISPSCodeledtoincreasedbureaucracy，eXtra

PaPerWOfk・

OneofthemostintriguingquestionsWaSaboutthefactorspreventingcrew

Fomcomplyingwithconventionalrequirements（Figure5）・ThemostcommOn
answers were：“Priority of records over actual complianceM and“under

mammg”．
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Howdidthenumberofcompulsoryrecordsand
additionaladministrativetaskchangewith

introduction ofISM andlSPS？

WhatfactorsjnyoLNOPlnionpreventyoufrom
COmPlylngWithconventionaJn∋quirements mostofall？

電‾l＿l＿＿遍
Figure5：　A・lSMandlSPSCodeB・Crewperformance・

2・41TImplemeJltationonboardVessels：CreWreSOurCeStudy

This part ofthe prqJeCtis devoted to analysIS Ofmodem navlgationalIT

innuenceoncrewworkloadandonthelevelofenvironmentalprotectionand

Safety at sea・Bayesian networks are used as aformalbackground fbrthe

Research．NewtechnologleSingeneralhavethemoste脆ctonthenumberof
CreWmembers，thejobprofHes，theworkload，thewotkorganizationonboarda

Ship，thesafetyonboardtheshipandthenecessityoftraining．SafbtyaspeCtSOf

newteclm010gleSappeartOhavecountereffbcts・Firstofall，neWteChnologleS
improvethesafbtyofshipping・Ontheotherhand，thedifEbrentjobfunctions

requlre mOre teClmical people withless operational shippingknowledge・
They might not respond adequately　in　an emergency situation．Indirect
relationshipsbetweencosts andnewteclm0logleS，Viahumanelement，COuld

appearinthreedif托rentwaysl6］：

●　neWteClmologyresultingmalowernumberofcrewmembers；

●　neWteChnologyresultinglnadiffbrentcompositionofthecrewwithother

Wagelevels；

●　neWteChnologyresultinginachangeof（OVertime）workinghours．

Itneedstobeevaluatedbyspecificinstrumentsduringtheirimplementation

intheoverallmaritimesector・TherehavebeenspecinctooIsbasedonBayesian

networksdevelopedforassessinghumanfactors，impactsontheimplementation

OfnewtechnologleS・¶lereSultsofanalyzlngthee脆ctsofITonthehuman
element，themainef稔ctsseemtobecausedbynavigationandcommunication

relatedteclm0logleS．

lncreasedautomationonboardtheshiphasresultedinashiRfromphysical
WO止demandtowardsmentalworkdemand，Mentalworkdemandisrelatedto

the perceptual－COgnitive demands of monitoring the teclmical systems・

Toomuchmentalworkdemandmayresultinfatigueandstressfortheseafarer．

Theuseofnewteclm010gleSOnboardshipsresultsinextratrainingneedsfor

thecrewmembersthathavetowo止withthesenewsystems・Thismeansthat

withregularintervalstheseafarerwi11beaskedtotakeacourse／trainingln

WOrkingwithnewtechnologiCalsystems．

Automationreducesthenumberofrepetitivetasksinajob，andmakesit

possible to perfom the same tasks withfbwer people・Because of the
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implementationofnewtechnologleSOnboardaship，di飽rentfunctionsare
increasinglybeingintegrated・Thismeansthatcrewrnembersmustbeableto

perform di晩rentjobsonboard．Tobeabletoperformdiffbrenttasks，the
crewmemberhastobemulti－Skilled．

2・5ImpactofinternatiotLalIrCglOtlalandnationalinstrumentson

navigationalsafbtyinrcstrictedwaters：BalticStraitsasparticularly

sensitivcseaarea－CaseStudyincludingcrewresources

Thispartoftheprqjectisdevotedtocrewresourcesinfluenceonnavigational

safbtyinthe Baltic Straits．Theincreaseinintemationalshipping activity

Stimulatesthe developmentofnewAssociatedProtectiveMeasures（APMs）・

Only the complex of measures could produce desired tangible results・

ThefollowingCrewResourCeSAPMswereemphasizedinthepr亘iect：

Sa鮎tycutture－Introductionofasatbtycultureonboardshipsshouldbea

long－termgOalofanyshippingcompany・Thisnotonlyenhancessafbtyof

navigationbutalsoreducesriskofoverallnegligenceandpoormaintenanceata

ratherlowcost．Moreover，itgivesagoodmotivationforcrewmemberstotake

anactivepartinSMSonboardship．

Simulatortrainirlg－ThetrainingasrequiredbySTCWisaminimum，anditis

furtherassessedthatimprovednavigatortrainingwouldhavepositivee飴cton

thesafbtylevelofthevPSSel・Anexampleofimprovednavigatortrainingis
advancedshipmanoeuvrlng，includingtralnlngOfcrisissituations，Whichcan

onlybedonesafblyinsimulators・ThetralnlngShouldbedonewithsimulatorsto

glVeareallifbandarea－SPeCificexperienceofthegivensituationsandthus

preparethenavigatorsincasetheyfaceasimilarincident・Forexample，Masters’

trainingforBaltic Straitspassagewithappropriate cert摘cation，reneWedat

regularintervals・

BRM侶TM／CRM－BRMisdesignedtoreduceerrorsandomissionsinbridge

operationsthroughasimplesystemofchecksanddelegationofduties・BRM

system emphasizes a coordinated effort among bridge persorlnelto ensure

smooth，efBcientandsafboperationofthevessel・Simi1arly，CrewResource

Management（CRM）is designedto ensTreteamWOrkandcooperationin
emergencysituationsofthedeckandenglneCreWS・Forcommunicationand

otherresponsibilitiesthatareconnectedtotheshorepersonnel，SuChtraining

shouldalsoincludekeyshoreperSOnnel．

ThesecondgroupofAPMsdealswithshorebasedactivities，SuChasVTMIS，

pilots，DGPS，andbuoyage・Themainjdeaofthisgroupistohcilitateship

handling process，either remotely via VTMIS or directly，by the pilot

（compulsorypilotage），enhancedpositioningaccuracy，facilitatepositioncontroI

－DGPS，additionalnavigationalmarks，buoys，TSS，eXtrarOuteingmeasures，

etc．Inotherwords，thisisakindofoutsourclngOfsomeshipdutiestoshore・

2．6ISPScodeasaBayesiannodeingeneralcrewworkloadstruCture

Resourcesinthisstudywerede血edasavailablehumanpoweronboardvessels・
Detai）ed model descriptions could befoundin proceedings ofthe same
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COnfbrencenamed’’ISPScodeascomponentofonboardresourcesinBayesian

Analysis叩・Themain鎖ndingisthatitishardlypossiblenowadaysto丘ndoneor

twoneweffbctivemeasures，Whichallowustoraisethelevelofsafttyand

SeCurityconsiderablyandtherefore，Onlythemostcomplexofsuchmeasures
COuldproducetangibleresults．Thecrewislimitedinnumberaswellasinother

resources；tOCOPeWithnumerousdutiesofncersshouldbemorecompetentand

tobeabletodomorethingswithinallocatedtime・Forexample，tOkeepship，s

Chartsfoliosupdated，aneXperiencedNavigationO用cerneedslesstimethanhis

less experiencedcolleague・WithunChangedcrew，anylnCreaSeinwo止load

implieshighercompetencyofcrewstobeabletocompletetheirdutiesintime．

Thebettertheeducation，thebetteristhesituationalawareness・Tnotherwords，

herewehaveadirectlinkbetweenISPSCodeandMET・CrewcompetencylS
themeasureofshipsafetyandsecurity．

3　Conclusion

ThepartoffindingsandresultsofthePrqiectisshowninthecorresponding

paragraphsandbecauseofeconomyofapapertheauthorsdonotseeanysense

intheirrecurrence・Howeverwewouldliketoemphasizetheimportantidea，

WhichhasbeenclearlyrealizedwhileexecutingthePrdect：

Aglobalizedshippingindustryisaverycomplicatedsystemconsistingof

manyintercorlneCtedactiveandpassivecomponents，Ofwhichactivitycould

resultinitsstableorunstablestate・Tostudyand‘tune，thesystembyrulesand

regulationsweneedtooIsandmodels．Toimplementa11theinstrumentSWeneed
resources，Otherwisethehighgoalswillneverbeachieved．Theseahreristhe

mostimportantactivecomponentinthissystem，WhichiswhytheroleofIAMU
inMETfieldcannotbeoverestimated．
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Studyinstandardizingmarine

englneerlngCurriculum

B．B血Inan

J1㌧．lAm・／J‘鵬．1山J・／仙・．I…‘鼻′J町．人中片目Iり〟廿．Vl・lt・Ilげえ日日

Abstract

ThispaperpresentsthepreliminaryresultsofanongolngreSearChstudy．lnspite

Ofthe substantialeffbrts oftheIMO and the maritime communityaimed at

developlng Standardized curriculumfortraining ship ofncers，the educational

programsindif稔rentinstitutionsvaryquitesubstantially．Undergraduatemarine

englneerlng PrOgramS Offbredinvarious countries diffbrintheir duration，

COntent，Onboardtraining，SPeCiBcrequlrementS，etC．Forinstance，theaverage

lengthofalicense／degreeprogram，WhichleadstotheThirdAssistant（orjust

FourthEngineer）1icenseandabachelordegree，isfouryears，includingabouta

yearofsailing．However，therearethree－yearPrOgramSOnOneSide，and斤ve－

plus－yearprOgramSOntheotherside，Compositionofthemarineenglneerlng

PrOgramSVaries．Firstistheshareoftheseaportion，Whichnormallytakesone

year．However，thereareeXCeptionswhenthecadetsspentmuchmoretimeat

Sea．Second，eVeryPrOgrammightbelookeduponasacombinationofbuilding
blocks．Thedistributionoftimeamongtheaboveportionsofaprogramandthe

listofacademiccoursesvariesquitesubstantiallyfromcountrytocountry，and

evenamongdi能rentschooIs放omthesamecountry．

んり・－作れ九・仙′′・J肝し叩／仙・ノバ岬し・lh・lJ′／刷川′・′骨′前′…・／－′・Hgn…ハ・／加〃－‥仙／

鹿greeco〝甲0円e触府相即α棚．

l Introducdon

TheresearchprqjectcontentisanalysISandassessmentofundergraduatemarine

englneerlng PrOgramSinvadous countriesfor possible standardization．The

fo1lowlngaretheprlnClpalobjectivesoftheresearchasitisunderstoodatthis

StageOfstudy：
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a．Classi貢cation ofmarine englneerlng PrOgramS being ofFbred bythe

membersofIAMU，aSWellasbynon一memberinstitutionsbasedofthe

PrOgramaCademicandpracticalcontent，durationandmlalasslgnment

（license，Cert浦cate，diploma，etC・）・

b．AnalysisoftimedistributionamongtheprlnCipalprogramcomponents，
suchas：

O mathematicsandbasicscience；

O humanities－language，historyandculture；

o basicengineeringscience（mechanics，materials，thermOdynamics，

electricity，etC．）；

O SPeCial engmeerlng－PrOPulsion and power plant，SyStemS and

machineTy，etC．

C．Study ofthe sea－gOlng training componentin various programs

（COntent，duration，SPeCifics）

d．Assessmentofprogramcomponentsregarding：

O Valueforthefuturecareer；

O reSPOnSetOmaritimeregulationsandstandards；

O meetinglicenslngrequlrementS；

O meetingcustomerrequlrementS；

O meetingaccreditationinstitutionrequirements（IME，ABET，etC．）．

Not many publications have been devoted to the subject・Inthis research

COnfbrence proceedings and magazine articles，and also the Government

maritime andlicenslnginstitution materials have been reviewed．Substantial

informationhasbeenfoundontheIntemet．ThepaceoftheresearChhasbeen

drastically slowed downfor some unexpected circumstances．A verylimited

responseofthelAMUmemberstothesurveywhichhasbeeninitiatedatthe

COmmenCementOftheprqjectappearedtobetheprlnClpalproblem・

2　SurveyOfmarinecnglnCCnngPrOgramS

AsurveyquestionnairehasbeenpreparedandemailedtopracticallyallIAMU

memberinstitutions．Unfortunately，Onlyseveninstitutionshaveresponded，and

OnlyfourCurriculumhavebeenreceivedandanalyzed．

WebsitesofmaritimeinStitutionsbecametheprlnCIPalsourceofinformatjon．

Todatethecurriculaofaboutthidyinstitutionshasbeenstudied．Thelistofthe

institutionsispresentedinTable3，Therearestillsomeclarincationwiththe

institutionsisrequired，Themostdetailedinformationhasbeencollected丘om

theprlnCIPalmaritimeunlversitiesandacademiesintheUS，Canada，Australia，

PhilipplneS，Japan，India，Singapore，Taiwan，Egypt，Turkey，Croatia，Norway，

Denma止，UnitedKillgdorn，Netherlands，Poland，Belgium，Estonia，Ukraineand

Russia．Thislist makesanadequate representation of血e varietyofmarine

englneerlngPrOgramS・
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3　ClassificationofmarineenglneerlngPrOgramS

3．1Typesofeducationalinstitutions

SeveralhundrededucationalinStitutionsintheworldprovidevarioustypesof

maritimeeducation．AllofthemmightbesubdividedintofourgrOuPS：

a．Maritimeacademieso脆ringcompleteprogramleadingtoalicenseofa

marineengmeerlngOfBcer．

b．Maritimeacademiesanduniversitiesoffbringprogramsleadingtoan

englneerlnglicenseandtoanaCademicdegree．

C．MaritimeschooIs，unionschooIsandtrainingcentreso脆ringindividual
marineengineeringcourses．Thereisawidevarietyofsuchcourses‥

advancedcourSeSintendedfbrupgradingthelicense；

Various cert摘cate courses，SuCh asISM，SeCurity，neW

engine／equlPmentOPeration，etC；

re－trainingcourses，etC．

d．VocationalmaritimeschooIs（Sailboats，mOtOrboats，etC．）．

Thetwofirstgroupsoftheeducationalinstitutionsarethesu叫ectsofthisstudy・

3．2Typesofprogramorientation

Maritim？aCademiesanduniversitiesareo飴ringtwodistincttypesofmarine
englneerlngPrOgramS：

a．marinerlicenseorierLtedprograms；

b．marinerIicenseandacademicdegreeorientedprograms．

AccordingtoSTCW，theBrstenglneerlnglicenseisofncerinchargeofan

engineering watch．Some schooI curriculumidentifythe　伽stlicense as

EngineeringOfncerClass4．AmericanmaritimeinStitutions，inaccordanCewith

the Code ofFederalRegulations CFR46identifythefirstlicense as Third

AssistantEngineer・0therschooIsandacademiesofftrshorterprogramsleading

toaJuniorEngineerorAssistantEngineeringO任icercertificate．Normally，after

acertainatseatraining，theformercadetsitsforafullscalefirstenglneerlng

license．Therefore，thistypeofaprogramShouldbeconsideredinassessmentof

thecollegetypelicensecurriculum，

Obviously，thetwotypesofprograms，1icenseoriented，anddegree／1icense

oriented，dif托rin contentandduration．However，thecore oflicenserelated

coursesshouldbeidentical，Oratleastsimilar．Themaindif稔renceshouldbein

thescopeandcontentofacademicsubiects．

4　AnanalysisofmarineenglneerlngPrOgramS

4．l Programduration

Theaveragelengthofaprogram，WhichleadstotheofncerinchargeOfan

engineeringwatchorThirdAssistant（orjustForthEngineer）license，isfour

years，includingaboutayearofsailing．However，therearethree－yearPrOgramS，
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On One Side，andfive－Plus－year prOgramS，On the other side，1ikeinRus邑ia，

Ukraine，Egypt and other countries．Figurel presents an approximate

distribution ofthe duration ofthe marine englneerlng PrOgramS amOng60

maritimeschooIs．TheprogramatU．S．M．M．A．，KingsPoint，rePreSentSatyPical

example ofafour－yearCurriculum．Therefore，inthe discussion below，this

programisacceptedasabasicone（SeeTablel）．

100

80

60

40

20

0

Duration of Marine

Engineenng Program

」■＿ ∴＋▲　［　γ∴
3　　　　　　　4　　　　　　　5

DuratjonofProgram，Years

Figurel：　Distributionofprogramduration．

Inthe重nalreportadetailedanalysisoftheprogramdurationwillbepresented

withidenti負Cationofthetimerequiredfbrlicenserelatedcomponent，aCademic

Subiectsandtheatseatraining．

4．2Programstructure

CompositionofmarineenglneermgPrOgramSVaries．Firsttomentionistheshare

Ofthe sea portion，Which normally takes one year．However，thereare

exceptions，Whenthe cadets spent Substantiallyless or more time at sea．

Secondly，eVeryPrOgrammightbelookeduponasacombinationofthebuilding

blocks．In mostofthemarine englneenngPrOgramSthe fbllowlng blocks or

COmpOnentSmightbefound：

a．Mathematicsandbasicscience．

b．Humanities－language，historyandculture．Socialscienceandeconomic

cOurSeS，ifoffbred，nOrmallybelongtothisportionoftheprogram．

C．EngineerlngSCienceLmeChanics，materials，thermodynamics，fluids，

basicelectricity，etC．

d．Specialenglneerlng－prOPulsionplant，pOWerPlant，SyStemSand

machinery，naValarchitecture，etC．

e．Physicalfitness－0脆redeitherasmandatoryclasses，OraSaCtivities

beyondthescheduledhours．
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Tablel：　U．S．MerchantMarineAcademy，BasicLLevelCurriculum．

MarineEngineeringSystemsProgram

Y ear；

Sem ester C ourse

C ategory （C reditH ours）

M ath ＆ E ngineerlng
G emeral

E ducation
O therOr

q ua托er

（D epartm ent，N um ber，T itle） B asic

Sciences

T opics

4仙c lass

Tem l

D N llO B asic Fire Fighting 2．0

H E lOI E nglish l 3．0

K P lOO　M aritim e Prof二Studies 4．0

M M lOI C al culus 1 3．0

膵 101 Physics l 4．0

PE 110 Sw im m ing仔irstA id 1．0

Term 2

EE 120 Ⅰntro to E lectricalEngr． 2．5

E G lll E ngi neering Shop l 1．0

E SllO C om puterEngineering 2．0

M C lOO G eneralC hemi stry 4．0

M M 130 C al culus 2 （E ng．） 4．0

N S120 Irrtro to M M N R 1．0

PE lO I Self D efbmce 1．0

Tem 3

E G 100 E ngi neering G raphics 2．0

EM lOO Intro to M arine Engr． 2．0 1．5

E S 100 Engr．M echanics 3．0

H H lOO H istory of Seapow er 3．0

M P 130 Phy sics2 4．0

PE 120 A quatic Survi val 1．0

2md＆ 3rd

C lass

T em l

D N lOO Saftty of Lift at Sea 2．0

E S200 Intro．T o M aterials Engr． 2．0

E S210 TransportProcesses l 3．5

H E202 E nglisl12 3．0

M M 232 M ath fo r Engr．1 4．0

N S 220 M M N R O ］m cer 2．0

T em 2

D B 210　Econom ics 3．0

E E300 E lectric C ircuits 2．5

E G 2 11 E ngineering Shop 2 1．0

E M 200 M arine E ngi neerlng l 3．5

E S30 l Strength ofM aterials 2．0

E S305 M aterialsEngr．L ab 2．0

M M 332 M ath fo r Engr．2 3．0

PE E lective l 0．5

PE E lective 2 0．5
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Tablel：　　Continued．

Y ear；

S　 t
C ourse

C ategory （C reditH ours）

M ath ＆
E ngineerlng

O therem eS er Or
q ua止er

（D epartm ent，N um ber，T itle） B asIC

Science

S

T opics G eneral

E ducation

Tem 3

M xxxx M ath／Science Elective 3．0

EM 301 N avalA rchitecture 3．0

E S3 10 T ransportProcesses2 3．5

H C 400 T opicsin H istory 3．0

M C 300 Engi neering Chemi stry 3．0

N S402　　　 N aval

Leadership／E thics
2，0

PE200 Ships M edicine 1．0

Sea T erm l Sea Prqiects 6．0

Sea　 Tem

2／3

Sea Prqiects 16．0

lStc Iass

Term l

EE 400 E lectrical．M achines 3．5

EM 4 15 Intern al C om b．

Engines
3．5

EM 420 D ieselSim ulator 1．0

EM 480 M E System s D esign 3．5

EM 481 M E S D esign PrQiect l 0．5

H H 310　M odem W orld 3．0

Exxxx M E S O ption l 3．0

PE Elective 3 0．5

PE Elective 4 0．5

Tem 2

D B 230 M anagem ent 3．0

E M 400 M arine Engineering 2 3．5

EM 4 10 M arine R efr igeration 3．5

EM 482 M E S D esign PrQject2 0．5

H tJ360 M odem A m ．H istory 3．0

Exxxx M E S O ption 2 3．0

N S4 12 A dv．M M N R O fncer 2．0

Term 3

D N 410 A dvanced F irefighting 1．5

EE 40 1 Electronics 2．5

EM 470　L icense Sem in ar 1．0

EM 483 M E S D esign PrQiect3 1．0

Exxxx M E S O ption 3 3．0

Exxxx M E S O Dtion 4 3．0

TO TA L C U RR IC U L U M （173．5 credits） 32 66．5 25 50

fl Navalreservetraining－Of托redbysomeschooIsasanintegralpartofthe

prOgram・

g．Navigationandshiphandling－SeVeralintroductorycoursesarenormally

OfftredinaplainmarineenglneerlngCurriculumandaspecjalcoreof

COurSeSISPrOVidedfortheintegratedofBcerstrainlng．
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h・Others，SuChassafety，」medicine，OPerationalproceduresrelatedto
SPeCializedships．

Thedistributionoftimeamongtheaboveportionsofaprogramandthelistof

academic courses vary quite substantially駐om country to country，and even

amongdif臨rentschooIsofthesamecontra．Table2presentsthecomparisonof

marineenglneerlngPrOgramSattheU．S．MerchantMarineAcademyandtheSt．

PetersburgStateMaritimeAcademyofRussia

Table2：　ComparisonofprogramCOmPOnentS．

School

ShareoftheProgram Com ponent，％

M ath．

and
Sciemce

H um aniti

eS

Basic

Engineerlng

Science

Special

Engi neerlng

Others

（Physical

Ed．，

N avigation，

N aval，etC．）

U．S．M erchan t

M arine

A cadem y

20 13 20 26 21

St．Petersburg

State

M aritim e

A cadem y

16 18 18 35 13

ThetwoprlnCipalcomponentsofalicense／degreeprogramarethelicense
courses and the academic courses．Another subdivisionisfoumdinthe strict

licenseorientedprograms－bythelicensecourses andthegeneraleducation

4．3ContentandscopeofsuuectsinmarinecnglTleerlnglicensecomponent

STCWrequlrementSareabasefortheanalysisofthelicensecomponentofthe
marine englneerlng PrOgram．Column20fTable3providesthe minimum

requiredlistofsubjects（knowledge，understandingandpro抗ciency）neededfor

marineenglneeringfunctionontheoperationallevel・

An0therguidancedocumentforassessingtherequiredtrainingistheIMO

ModuleCourSe7・04developedforIMObytheNorwegianMaritimeDirectorate・

Yetonemoreguidancematerial，SpeCincfortheAmericanmaritimeacademies，
isthelistofsubjectsforenglneerlnglicenseswhichisinCludedintheCodeof

FederalRegulations46CFRCh．1＃10．950．

Incontinuationoftheresearchprqject，itisintendedtoevaluatethesurveyed

marineenglneerlngPrOgramrelativetotheaboveguidancedocuments・
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Table3：　SubjectareasforspecificleamlngOutCOmeSeXpeCted丘om BEng

degrees．

N o Subiect A rea

l M ath em atics and Science

2 E n gin eering An aly sis

3 D esign

4 E conom ic，SOCial，and environm entalcontext

5 M arine E ngineerlng Practice

6 E conom lC，SOCialan d en vi ronm ental context

7 En gin eerin g Practice

4．4ContentaJldscopeofsu叫cctsinacademicdegreecomponent

TheIMOModuleCourse7．04，andalsotheAmerican46CFRidentifycertain

Subjects which belong to the academic degree component ofthe program．

However，Whilethelicensecomponentmightbeeasilystandardizedbasedonthe

abovementionedguidancedocuments，theacademiccomponentallowsamuch

Widervariationinthecontentandscope．Theonlyfbasiblewayofbuildinga

unifbrmaCademic componentis statistical analysIS Of alarge number of

programs．Theresultsoftheanalysisofthecurriculaofovertwentyeducational

institutionswi11bepresentedinthe頁nalreport．

Animportant factorin setting the academic component of a marine
englneerlngPrOgramistherequlrementSOftheaccreditinginstitutions．Evenif

theprogramisnotintendedfbraccreditation，manyOftherequlrementSShould

be evaluated andincorporated based on the available time spaceinthe

Curriculum．AsanexampleofthereqtllrementS，Table3containsthesubiect

areasconsideredbytheUKlnstituteofMarineEngineersintheiraccreditation

Of the marine englneerlng PrOgramS・Other accreditation bodiesinclude

ClassiBcationSocieties，likeDNVandLloyd，AmericanAccreditationBoardfbr
Engineering and Teclm0logy（ABET），NationalEducationalAuthorities，and

Others．In　the　final report the results of evaluation ofthe accreditation

requlrementSaSafactorinthedevelopmentoftheumiformaCademiccomponent

OfmarineenglneerlngCurriculawillbepresented．

4．5Sailingcomponent

Asitwasmentionedbefbre，theaveragetimetobespentonboardfora伽st

englneerlng Ofncerlicenseis one year．However，aCtual requlrementS by

di飴rentcountriesvarysubstantially．ItisreflectedinthecareerPathsaccepted

bythe nationalauthorities．Two examples ofa careerpath are presentedin

Figure2（acareerpathinlndia）andinFigure3（intheUSA）．

Thestatisticalanalysisoftheinformationrelatedtotherequireddurationof

theseatimewillbecontinuedintheprqectstudy．
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Figure2＝　CareerpathasperTolaniMaritimelnstitute，India・

ChiefEngineer，Steam／motor，un1imitedHP

Figure3＝　USAenglneerlnglicensestruCtureaSper46CFR，＃10・505・
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5　ConClusion

In the process ofpreparation ofthe丘nalreport thefollowlng aCtivities are
intendedtobecarriedout：

a・Someadditionalinformationwillhopefullybecollected．Anotherattempt
tosurveythememberinstitutionswillbeundertaken．

b・AnalysIS Ofthe programs will be finalized and working version of
Classificationdeveloped．

C・AvailableinformationandsurveydatarecustomerrequlrementSWillbe

assessedandtheresultsincorporatedintothecurriculumPrOpOSals．

d・Analysisofprogramcomponentswi11be且nalizedanddra氏versionsof

thesea－gOlnglicensecomponentsdeveloped．

e・Analysis ofcollegerelatedprogram componentswillbefinalized，and
dra航versionsofaBScurriculumidentified．
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Maritimeterrorismanddeveloping

CaSeStudiesmrteachingandanalysis：

aninterimreport

D．J．Nincic

C‘申／り川んJl山J・〟〃仙・．lぐ仙人・′町、（吊笹川血・＼●／仙・Jl油げ・、叶・J・†・l

Abstract

MaritimeterrorismisemerglngaSaSignlncantissueinglobaltradeandnational

SeCurity・Hou：eVer，Veryfewmaritimeinstitutionsoffbraformalstudyof
maritimeterrorlSm．Studentspreparingforthemaritimeprofbssionswouldbe

wellservedintheirfuturecareerSbyhavingstudiedtheoriesandtypologiesof

maritimeterrorism，andhavingparticipatedinactivediscussionsofhowthese

threatsandchallengeswilla飴ctthemintheirh山recareers．Theuseofcase

studies dealing withmaritlme terroristinCidents would provide a valuable

teachingtoolincourSeSdealingwithmaritimesecurityand／Orasstand－alonesfbr

WOrkshopsoutsidetheformalcumiculum・

んり・lH〃・‘／ヾ，・JWJ・〟血lリし川げ八裾／J小八・頼1、／…／日．ぐ川′人／槻‘／叫、八州／一．／・＼（∴

l Introduction

The goalsand objectives ofthepr亘iect areto：（a）provide students with an

understanding of maritime terrorism（including the sources of maritime

terrorism），andthelikelyfornlS maritime terrorism may takeinthefuture；

O））providefuturemarinersandmaritimebusinessandpolicypro伝ssionalswith

anunderstandingoftheproceduresandconventionsinplacetopreventmaritime

terroristevents，andheimportanceofinternationalcooperationinpreventing
theseevents．

Thecasestudyisawidelyusedclassroomtool，uSlng“reallifb”eventsand

HpastlessonsleamedHto shedlightonexistinglSSueSandproblems・lnthis

prqject，Studentsuslngthecasestudieswi11galnadeeperappreciationofthe
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risksofmaritimeterrorism，andthelmportanceofdomesticandinternational

COdesandconventions，andcooperation，tOPreVentterrOristevents．

ThecasestudyprovidesunlqueOPPOrtunitiesforstudents．Itemphasizes

Student－ledleamlng，allowlngparticipantsto adopt“roleplaylng”techniques，

1eading to active classroom discussions and group problem soIving．

The Mbritime乃rrorLsm cases developed as part of this prqject may b9

embeddedinexistingclasses，Orusedas’’standalones，”inwholeorinpart，aS

SemlnarS．

2　Workcompletedtodate（JubT2005）

The甫vegeneralcasesproposedintheorlglnalgrantare：

・hiiackingandhostagetaking；

・attaCksonships；

・theuseofashipasa“vector”；

・theuseoftheshipasaweapon；

・Sinkingordisablingavesseltob］ockachokepoint／port．

Eachofthesecaseshasbeenfurtherre頁ned，aSdescribedbelow．Thestatus

Ofeachcase（orcomponentsofeachcase）isnoted．

2．1Casel：hiiacungandhostagetaking（StatuS：COmpleted）

Specinchijackingincidentshavebeenidenti貢edforstudy：

・助乃ぬ肋咋才（1961）；

・7匂り（1974）；

・八秒8g〟eZ（1975）；

・dc鋸〃e上α〟rO（1985）；

・Pe〃rg（おr（2003）．

Thefollowinghasbeenprovidedfbreachoftheseincidents：（a）detaHed

descriptionofevent；（b）howeventwasresoIved；（C）specinclessonslearned；

（d）generallessonslearned；ande）preventingfutureevents．

Theobjectiveinthis caseisto compare andcontrasteachofthehostage

incidents，andtodrawlessonsapplicabletotoday’senvironment．

CaselfocusesprlmarilyontheAchilleLaurohiiackingincident．Thecase

hasbeencompleted，andtestruninmyOceanPoliticsclassinSpring2005．．The

Studentswere glVenthe caseforstudy，andthenpresented withquestions to

answerduringclasssessions．Studentsworkedingroups，takingtherolesof（a）

the hostage takers，（b）the ship captain and crew，nd（C）theintemational

negotiatorsandkeyactors．Studentspresentedtheir重ndingsandanalysistothe
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class．FurtherdetailsoftheoutcomeofthiscasewillbepresentedtothelAMU

meetinginMalm6，Sweden．

2・2Casc2：attaCksonships（StatuS：in．prdgress）

ThefollowlngterrOristattackshavebeenselectedfbrstudy：

●【侶昔CoJe（2000）；

・上αゆ肋成αか加（2000）；

・ぶ此Prおお（2001）；

・上古椚あ〟′冨（2002）．

Thefo110wingwillbeprovidedforeachoftheseincidents：（a）Descriptionof

event；（b）specificlessonsleamed；（C）generallessonsleamed；and（d）

PreVentingfutureevents．

Theobjectiveinthiscaseistocompareandcontrasteachoftheseterrorist

attacksonships，andnotonlytoarriveatanunderstandingofhowtoprevent
such attacksinthefuture，but also tounderstandhow difncultit canbe to

PreVentSuChattacks・

ThiscasewillbetestrunduringmyFal12005MlritimeSecurityClass・

2．3Case3：theuseoftheshipasa仙vector舛（StatuS：inprogress）

Thefo110winghavebeenidenti鮎daswaysterroristgroupshaveusedinnocent
merchantvessels：

●　StOWaWayS，withsuspectedtiestoterroristgroups，havebeenfbundon

SeVeralshipsinrecentyears；

．SuspeCtedterroristsposlngaSmarinersbyusinghlsepapershavebeen
identinedonatleasttwooccasionsintheMediterranean；

●　inthe1998bombingsoftheUSEmbassiesinKenyaandTanZania，itis

widelysuspectedthatthematerialsusedfortheattackswerebrought

intothecoumtrybyship；

・　AIQaedaisbelievedtochartervesselsforitsmoney－makingoperations

（tradelinsesameseeds，etC），andinsupportofitsterroristactivities，

Thefollowingwillbeprovidedfbreachincident：（a）descriptionofevent；

（b）howtheincidentswerediscovered，（C）howtopreventsimilarfutureevents・

Theobjectiveofthiscaseistoprovidestudentswithanunderstandingofhow

easyitcanbeforterroristgroupstousevuherabilitiesintheglobalshipping

industryfortheirends；andtounderstandnotonlytheproposalsinplacetodeal

withthesepossibilities（biometricIDs，etC・），butalsohowimportantenforcement

Oftheseproposalswi11be．
ThiscasewillbetestrunduringmyFal12005A4britimeSecurityClass・
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2・4Case4：theuseoftheshipasaweapon（StatuS：inprogrcss）

Unlikethe firstthree cases，Case4invoIves hypotheticalscenarios－WayS

innocentvesselscouldbeusedtoattackvitalportsordenselypopulatedcities．

Heretheemphasisisonthe“nightmarescenarios”，the“iconicattacks”・thatnot

Onlycreatesign摘canthumanandeconomicdamagebut，becauseoftheirsheer
Sizeandaudacity，trulyterrorizeboththetargetpopulationandtheintemational
COmmunityasawhole．

ThefollowlngSCenariosbestrepresenttheseformSOfterroristattack：

．　Aradioactivedeviceplacedinashippingcontainer，Primedtodetonate

Whentheship（orcontainer）arrivesatitstargetdestination．

．AchemiCalorLNGtankerattackednearaportfacilityorpopulated
ulbanarea，Withits cargo releasedintothe atmosphere．Chemical

tankers may carry hazardous materials which，ifreleased，COuld be

deadly．LNG tankers havethe potential，if attacked，tO Create
Superheated“nreballs”．

Thefo1lowlngWillbeprovidedforeachscenario：

．　descriptionofevent（Status：Inprogress）；

．　plans andproceduresinplacetopreventthesescenarios（Status：h
PrOgreSS）；

・howwelltheseplansandproceduresarewo止ing（Status：Inprogress）；

●　thecostsoftheseplansandprocedures（Status：Inprogress）．

ThiscasewillbetestrunduringmyFa112005肋ritimeSbcuriO7Class．

2・5Case5：SiJlkingordisablingavesseltoblockachokepoint／port

LikeCase4，Case5representshypotheticalscenariosofcurrentconcemtothe

maritimeindustry・Here，the objective ofthe terrorist groupIS tO Create

economicdamagebyimpedingaccesstovitalchokepointsorports．

Thefollowlng SCenarios willbe used toillustratethis potentialform of
maritimeterroristattack：

●　SinkingordisablingavesseltoimpedeaccesstotheportofSingapore・

hthis case，thelinksbetweenmaritimeplrategrOupSandmaritime

terroristgroupswillbeexplored．

・　SinkingordisablingavesselintheStraitofHormuz．

Thefollowlngwi11beprovidedforeachscenario：

・　鈷asibilityandlikelihoodofevent；

・　eCOnOmicimpactanalysis；

・　PreVentingevent（e．g．，RegionalSecuriO；D7itiative）．

ThecasewillberunduringmyFal12005肋ritimeSecuriO）Class．
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3　RemalnlngSChedule

Allresearchhasbeencompleted－allthatremainsisforthewrite－uPSOfthe
casestobe重nished，andfbrthetestrunSOfthecasesto occurontheCMA

CampuS・DryrunswilloccurduringmyFa112005MaritimeSecurityclassfor
thefourcasesnotedabove．Timeandschedulingpermitting，arunwi11also

occuronthecampuSallowingfbrtheopportunltyfbrallinterestedstudentsand
facultytobecomeinvoIved．

Resultsofa11casestudyrunSWillbepresentedinMalm6，alongwithCDsof

thecases（includingteachinginstructions，POWerPOintslides，etC）・

4　6thAGAinMalm6，Sweden

Duetothedelayinfundingapproval，theprqjectisnotyetcomplete・Askindly

allowedinMr．Tyler’sletterof8Apri12005，lwi11completetheBnalprqjectin

timeforafullpresentationofresultstothe6thAGA・

The瓜nalreportwillinclude：

・　theprqjectobiectiveandoutcomes；

O howtheoutcomesareOfvaluetotheIAMUmemberuniversities；

・theresultsofhowthepr（如cthasbeenusedatCalMaritime；；
・　alldeliverablesoutlinedintheprqiectproposal，aVai1ableinprintand／or

onCD．
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IAMtJmodelcourseonECDIS

A．Weintrit

r坤ソ血．1山J・〟〃仙・J吊1・肌か．J，り山〃d

Abstract

TherevisionofSOLAS，ChapterV，WhichenteredintoforceonlJuly2002，has
fimlyestablishedtheelectronicnavigationalchartaspartoftheinternational

maritime safbtysystem．Its possible recognition as a paper Chart equivalent
COn重rms the considerable safety benents providedbythe o用cialElectronic

Chart Display andInformation Systems（ECDIS）．Elaboratedby the Author
IAMUModelCourseonoperationaluseofECDTS（IAMUresearchprqjectFY

2003）almstoprovideanswerstosomeofthemostcommonlyaskedquestions
regardingvarioustypesofelectroniccharts（ENC，RNC，DNC）andelectronic

Chart systems（ECDIS，RCDS，ECS）．Following the earlier adoption ofthe
InternationalConventionSTCW78／95andIMOmodeltrainingcoursestoassist

intheimplementation ofthe Convention andthe associatedIMO Assembly
resolutions，anumberofIAMUMemberUniversitieshadsuggestedthatIAMU

Shoulddevelopmodel－trainingcoursesonahigheracademiclevel．Thiswould
assistinachievingamorerapidtransfbrofinformationandskillsregardingnew

developmentsinmarinetechnology．Theprovisionofmodelcoursescouldhelp

instruCtOrSimprove the qualityoftheir existing courses and enhance their

effbctivenessinmeetlngtherequlrementSOfthelAMU．lnthepaper，theauthor

PreSentStheresultsofIAMUresearchprqjectFY2004sponsoredbytheNippon

Foundation，entitled“lAMUHandbookonECDIS”．

彪ッⅥ′Or血・〃dV加わ〃G瓜ECβ瓜EqeおC如乃わ〃那加Jわ〃αJcカαね，∫‘痴砂

川、し・（しヾ山川／り〃げ．J川′証／いりJハt・．Jn〟〃硬．目上丁／＝／J－JlJ日．・†7ClI二

l Introduction

Themain objective oftheIntemationalAssociation ofMaritime Universities

（IAMU）Wofking GroupIIIis to promote the globalmaritime excellence．
WG－1日isdirectedtowardstheestablislmerrtoftheglobalstandardizationofthe

maritime education system．To achieve this purpose，aCademic discussions

Shouldbecarriedoutregardingwiththeimprovementoftheexistingeducation
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andcert浦cationsystem．Toinitiatethenewlydevelopedinternationalsystem

lAMUmembersshouldanalyseandassessexistingeducationsystemsoffbredby
maritimeuniversities／faculties，includingproposedmodelcoursesandacademiC
handbooks．

The m句Or rOle ofthe navigational departments oflAMU member

umiversities／facultiesis to provide their studentswith efFbctive and highly

levelledmaritimeeducationandtraining．WiththispolntOfview，theAuthor

wouldliketoconsiderinthispapertheef稔ctivetrainingmethodsfornavigators

incompliancewithSTCW’95conventionandthesetofIMOmodelcourses・

Inaddition，hewouldliketoconsideradditionaltrainingprograms，Whichaimat

higher competencies thantheminimum requlrementSfor the competencies
shownintheSTCW．

Electronic navigation，although still relatively new and un払miliar，is

becomlnglnCreaSlngly more commonplace，Particularly onboard commerCial
vessels．

TheIntemational Maritime Organization publishedin2000LW Mbdbl
C川げ．、・し・／、∴・血・（仲J川両JIJ／J、し・・イ　血・仙川′・＝〃ん・川l′′●′／）八〃んtl、＝〃d

hdbrmation勘stem鱒CDLgl2］．IntheAuthor’sopinion，IAMUmembersona

higherlevelcouldarrangethismodelcourseprogram・

’‾∴∴∴
Figurel：ThenrststeprthesetoflAMUmodelcoursesontheacademiclevel，

higherthanSTCW，

In　2003，the Author has worked out theIAMU Model CourSe：The

叶しソ川／′肋J／J．、J・イ血・／ご／l・L・J川〃ん・川川ソ川ヾ／小’一仙／／′両州…両′hYl’、MJ′

作CDl刃［7］－thefirstIAMUModelCourSe，intendedtobeonhigherlevelthan

STCW．NowtheAuthorhasmadeonemorestepforward，hehadpreparedto

PublishthemstIAMUhandbookonthebaseofelaboratedIAMUModelCourse

On ECDISl5］．Presentation ofnew approachtothe maritime education and

trainingMETinthefieldofECDISisthemainsubjectofthishandbook・

IntheoplnlOnOftheAuthorIAMUshouldconsiderandmal’eadecisionto

startforwardwithseriesoflAMUModelCoursesonahigher（academic）level
than STCW convention which seems to be　for maritime universities the

“minimum ofminimum”only，lAMU model courSe On trainingin the

OPerationaluseoftheElectronicChartDisplayandTnformationSystem（ECDIS）
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asasampleisthefirstonthelonglistofIAMUmodelcoursestobeelaborated
inthenear免血∬e．

2　RelevancetotheworkofIAMUandIMO

Proposed Handbookis based onIAMU model course on trainingin the

OPerationaluseoftheElectronicChqrtDisplayandInfbrmationSystem（ECDIS）

andthe results ofIAMU research grant FY2003，SPOnSOred by Nippon

Foundation，reCeivedbytheAuthorin2003（www．ecdis．am．gdynia．pl／iamu［7］）．

TheAuthorpresentedanlAMUmodelcourSeOntrainingintheoperationaluse
oftheECDISbasedonsimulatorsinwrittenconsolidatedform．

Inthe handbook，the Author presents his polnt Ofview on maritime

navlgation，SimulationandtechnologyLnmaritimeeducationandtrainingandthe

methodsofmaritimepedagogy，eSpeCiallyintheelectronicchartsystems且eldto

beadoptedbytheIAMUmemberuniversities／faculties．

Research work was basedontheresults ofthe Polish Working Group on

ECDIS chaired by the Author．The Author presented Gdynia Maritime

University（GMU）modelcourseontrainingintheoperationaluヲeOfthe
ElectronicChartDisplayandInformationSystem（ECDIS）basedonslmulators．

Heistheheadofthe electronic chartandECDISlaboratoryinNavigational

DepartmentofGdyniaMaritimeUniversity，with20yearsexperienceinthefield
ofelectroniccharts．

ThelMO’sSub－CommitteeonStandardsofTrainingandWatchkeepingat

itsthirty－SeCOndsession（2001）developedInterim GuidanceonTraining and

Assessmentinthe Operational Use of the Electronic Chart Display and

Information System（ECDIS）Simulators prepared on the base of Polish
document STW32／9．TheAuthorwasthe fatherofthis document．Hewas the

ChairpersonofthePolishWorkingGroup，WhichpreparedaPolishdocument

SubmittedtotheIMOfbrum．HewasthespeakerofthePolishdelegationatthe

32sessionandnextthechairmanOfSTWSub－CommitteeDraftingGroupon

Development ofGuidance which reviewed Polish documentationtakinginto

account discussionsinthe plenary session．The dratting group expanded

document STW　32／WP．7，Which was approved at　the NAV plenary・

The Maritime SafbtyCommittee，atits seventy－fourth session approvedthis

interimguidancel3］．Forthepastfbwyears，theAuthorhasregularlyrepresented

PolandattheIMOSub－CommitteeonSafbtyofNavigation（NAV），uSuallyasa

memberofthe TechnicalWorking Group onNavigationalAidsand Related

Matters．Betweensessions，heisactiveasamemberofcorrespondencegroups．

PreviouslyhewasamemberofCorrespondenceGroupsonECDISestablished

in2004duringthe50thsessionofNAVSub－Committeeinordertopreparea

PrOPOSalforrevisionofIMOPerformanCeStandards（PS）forECDIS・Hewas

alsoamemberoftheCorrespondenceGroupsonINSandIBSestablishedduring

thesamesessionoftheNAVSub－Committeetoelaborateaproposalforrevision

Of rNS PS andIBS PSand a development ofa PSfor a Bridge Alarm

Management System．A year　before，he was a member of theIMO

CorrespondenceGrouponRadarPerformance Standards（2003／2004）andthe
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IMOCorrespondenceGrouponPresentationofNavigationRela屯edInformation

（2003／2004）．

TheIAMUmodelcourseontralnlngintheoperationaluseoftheElectronic

ChartDisplayandInformationSystem（ECDIS），aSaPioneersample，isthe丘rst
onthelistoflAMUmodelcourses．ThelAMU handbookonECDISbased on

IAMUmodelcourseontralnlngintheoperationaluseoftheElectronicChart

DisplayandlnformationSystem（ECDIS），aSaPioneersample，byanalogy，is
thefirstonthelistofIAMUhandbooksl5］．

Figure2：Thesecondstep－thesetofIAMUhandbooksontheacademiclevel，
higherthanSTCW．

3　ECDIStrainingrequlrementS

Withtheincreasing use of Electronic Chart Systems（ECS），thereis an
increasingnumberofOfficerswhorequiretraining．Giventhe創exibilityofthe

labourmarket，itishighlylikelythatofGcersmayarriveonboardashipwithout

experience or training．The ofncer ofthe Watch（00W）who has received

recognised，formaltrainingintheuseofthebridgeequlPmentathisdisposalis，

POtentially，aSafbrOOWthanhiscounterpartWhohasnotreceivedtrainlng・

AnumberofNationalAdministrationshaverecognisedthepossibleneedfor

’Ltypetraining”．Commonsenseandmaritimeexpertisecombinedwiththerules

OftheISM Code clearlyindicates that払miliarisation training on such vital

navigationalequipmentasanECDISisanecessity，eSPeCiallywhenbearingin

mindthatincompetentoperation ofECDIS couldinfluence adversely onthe

Safbtyoflifbandprotectionofthemarineenvironment．

InresponsetoaUKHOQuestionnaireontheuseofvectorcharts，the
followlngqueStionsandtheirresponseswerenoted：

・J山l十l川日・し・l・再＝…／J血血町椚雨間血・／：（ハエ＼二一

・　DH、l川J／／J高い…ん心J尽日〃血イr川・ヾり〃‘／／∴Vf‥、ト＝九・l・l・、、川：l’・一

Two－thirdsoftherespondentshadreceivedspeCincECDISandENCtraining

butonlyonemarinerrespondedthathedidnotthinkthattrainingwasnecessary・
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This emphatic endorsement of the needfor spec摘c training reflects the

mariner’svleWpOintthat，inordertokeepupwithimprovmgtechnology，itis

essentialtobetrainedintheuseofnewequlpment．WiththeincreaslnguSeOf

ECS，therewilJbeanincreaslngnumberofOfncersrequiringtraining．Given

thenexibilityofthelabourmarket，itishighlylikelythatofncersmayarriveon

boardashipwithoutexperienceortrainingandMastersarerightlyconcerned
overthismatter．

¶lePrOVisionsOfSTCW’95arevaguewithrespecttoECDISalthoughTable

A－II／1，NavなaLionattheqpel・ationalLevelrequlreS：

‥〃…川呪力‘′川山（小・・木仙／（J／－〟叶／り〃ヽ用…心両日川JハイJ川・ハl仙J／W〃んV〟り小．

＼り／／・∴●／．’（ソリ．ヾ、．l■UH〃HJn／し＝〃．ヾんん廿‘日日わし・／仇・／仙人・lJ川J止／・瓜㌧hr〃JHlイ川ィ．、‥．‥

InTableA－Il／2，NavなationatLhemanagementteveZrequlreS：

ゝ●．jJハ／WJ〃り‘人州【ノー・l・／J・＝〃ん・肘1心JJ／り〃‘J／山人Itゾ油、pl・。批点J…山（小・り／一山府・

丹町′川中ヾ／〃・／仙・小／几／／′扉rIJJ／り…‥…〃八・ハイ川棚．‘九・JLヽソりJ・イ′両ハりヽ・．ヾし・仙JJJり′J

イ坤ル〃M／川川　〃肋／〃八九人／、・直川・Jl・〟りJ川川／一丁‘J山肌・〃…Jl・／…、／7両〃れ＼●J岬‥．

Whileundoubtedly，trainingshouldbetheprlnClpalconcernOftheshipowner，
there needs to be some consideration glVen by Flag State administrations，

HydrographicOfBcesandotherstothelevelofminimumtraining，Whichshould

beundemikenbeforeanOfncer，ispermittedtokeepawatchwithanelectronic

Chartsystem．TheIMOhaveproduceda“modelcourse”but，aSfarasisknown，

itsavailabilityislimited．Itisenvisagedthat，intheabsence ofinternational

agreement，Flag States mayintroduce their ownnationalrequlrementSfor

trainingintheuseofECS．

Themaritimeeducationandtraining（MET）institutionsagreethattheyare

abletoprovidetrainingprogrammesfbrtheshipowners’staffbuttheydonot

appeartobewillingtoprovidethiswithoutcosttotheshipowner．Atthesame

time，theshipowneraPpearStObereluctanttoinvestintraining，adoptingthe

attitudeof’ケou’llbetrainedbyusingtheequ申ment”．Thisisunsatisfactoryand

grosslyinadequate．Where a systemis nttedin anew building，the cost of
trainingcan，inmanyinstances，beabsoibedintothecapitalcostbutitappears

thatwheretheequlpmentistoberetr0－Gtted，additionalcostsfortrainingare

unaCCePtal）le（theHailwoodReportll】）．

The m亘iorityof ofncersand mastersinterviewed arein1hvourOfthe

development ofCBT programmes to copewiththislack ofexperience or

training．Tnparticular，anduntilsuchtimeasstatutorytrain1ngrequlrementSare

introducedandenforced，CBThassign摘cantpotentialforOfncersJOlnlngthe

VeSSeIforthefirsttimewithnopreviousexperienceintheuseofECS．

Intheexpectationthat，inthenearfuture，OfncersonshipsnttedwithECDIS

Willberequired，underpossibleamendmentstoSTCW950runderFlagState

requlrementS，tO COmPlete an ECDIS training programme，theIMO ECDIS

Model Course will serve aS anidealplatfbrm fbr such tralnlng．CBT has

Sign摘CantpotentialtodeliveranappropriatetralnmgPrOgramme，inparticular

forOfncerswithlittleornopreviousexperienceintheuseofECS．
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Members ofthe discussion group areinvited to comment onthese

observations．Theyarealsoinvitedtosuggestwhatshouldbeincorporatedinto

anyrevisionofSTCW95andtosuggestwaysinwhichCBTcanbedevelopedto

thebene斤tofallparties．

4　Courseoutline

ThecourseoutlinefortheECDTStrainingcourSeisspecifiedasfo1lows：

・　alistoftheprincipalECDIS subiects（trainingareaS）includingthe area

Obiectivesandsy11al）uSOutline；

・　anOWCharttoillustratetheinterrelationshipsbetweentheprlnCipalECDIS

Su句ects；

・　aSuggeStedweeklycourSetimetable（afbwoptionsfbrdifFbrentgroupsof

trainees／users）．

4．1ListofprincipalECDISstI叫ects（trainingareaS）

The area o切ectives fbrthe principalECDTS subjects（Writteninitalics）are

understoodtobepre蔦xedbythewords：

‖7九・lこ＼7）l川・‘／八川・両町川爪・り仙・八丁／刷J／JJ〃・高′∫〟八日／－／川一い・

TeachingstaffShouldnotethatthetimetablesaresuggestionsonlyregarding

SequenCeandlengthoftimeallocatedtoeachobjective・Thesefactorsmaybe

adoptedbylecturersto suitindividualgroups oftrainees dependingontheir

experience，SPeCi重c character of their job，ability，equipment and staff

availabilityfortraining．

TeachingstafrshouldnotethatsomeTrainingAreasshouldbecarriedouton

PrOfessionalnavigation and ECDIS simulators about practical usein Route

PlannlngandRouteMonitoringprocesses・

4．2Description

ThiscourSeWillgivethetraineeguidanceandpracticeontheoperationaluseof

Electronic Chart Display andInfbrmation Systems（ECDIS）equipmentin

accordancewiththerequlrementSOftheSTCWConvention’78asamendedin

1995．The general objective ofthe ECDIS training courseis to enhance

navigationalsafbtybythesafboperationofECDTS equipment；PrOPeruSeOf
ECDIS relatedinfbrmation andknOwledge of thelimitations of ECDIS

equ）Pment・

Courseoutline：

・HistoryofECDISandprocessofinternationalstandardization．

・ECDIS一maritimeapplicationofGIS（GeographicalTnformationSystem）．

・DescriptionofthestructureofECDISandtheENC．

・DescriptionofthestruCtureOfRCDSandtheRNC・

・DescriptionofthefbrmatsusedfortheDatabaseS－57．
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・DescrlPtlOnOfdigitalvectorizedcharts．

・DescriptionoftheprqiectionsusedfbrENC・

・PerformanCeStandardsforECDIS（IMOResolution817（19））．

・RevisionofChapterVSOLAS．

・RasterChartS－limitationsandcomparisons．

・CycleofoperationofECDIS・

・CorrectionofENCandmethodsused（updatingsystem）．

・WorldwideElectronicNavigationalChartDatabase（WEND）・

・Useofthechartcatalogue，

・Possibleerrorsindisplayeddata．

・RequirementsforthecarrlageOfECDIS・

・RequirementsforthecarrlageOfbackupsystems・

・AppropriatePortfolioofPaperChart・

・DescriptionofGPS／GLONASS／DGPSsystemsandtheiruseinECDIS・

・InputsensorstoECDIS・

・DescriptionoftheRadarandARPAinter払ce・

・DescriptlOnOftheAISTranSPOnders．

Practicalexerciseswi11invoIvehandsonuseofrealECDISequlPmentWitha

varietyofENC’sandsensorsconnectedtobridgesimulatorequipment・

TheECDIScourseshouldbeopentomasters，deckofficersandtraineedeck

ofncers．TheaimofthecourSeistoenhanCenaVigationsafbtyandefficiencyby

trainingtheWatch－keepingO臨cerinthesafboperationofECDIS・Thiswillbe

achievedbydeveloplnganunderstandingofthegenericprlnCiplesofECDISand

other electromic chart systems，and by understandingthe capabilities and

limitationsofECDIS．Thecourseshouldalsocoverawarenessofthepotential

errors andriskofoverrelianCe OnECDIS，andunderstandingtheregulatory

requlrementS Ofthe system・The updating reglmeS and diffbrences between

varioussystemswi11allbecoveredallowingfutureOperatOrStOfu11yappreciate

thevalueofECDISandmaximiseitsnumeroussafbtybeneGts．

4．3Entrystandards

Withthedevelopmentofmodemandfastershipsandaneedtorunthemmore

economically，byreducingtheworkforce，thenumberofmarinecasualtieshas

increasedintherecentpast・Thesecasualtiescanmain1ybeattributedtoahuman

failureontheBridgeofavessel・Theneedtoreducesuchcasualtiesisbeingfelt

bytheentiremaritimeindustry．

AnECDISisonesuchnavigationaltoolonthebridge，Whichwouldhelpthe
Master andthe Officer of the Watch to navigate his ship safbly and

economically・TheECDISwithinputsfrom varioussourceslikeGPS／GNSS，

Radar／ARPA，AlS，Echo Sounder，Log，Gyro，etC．WOuldbeidealequlPment

providinga11thedataononescreen・ThisequlPmentamOngStVariousother
facilitieswouldhelpinRoutePlannlng，MonitoringandExecuting，withvoyage
recordingcapabilitiesandanti－grOundingfunctions・
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4．4Courseo叫ectiveamdcontents

Uponcompletionofthiscourse，theparticipantwillbeableto：
●　GetanoverviewoftheECDISandunderstandthedifftrencebetweena

raster＆vectorchart；

・　AppreciatethecapabilitiesandllmitationsofanECDIS；

．　OperateanECDISanduseitsfunctionsforsafenavlgation．

KeytrainingfactorsfortheuseoftheECDIS：

・GuidanceregardingECDISSimulatorsandECDISsimulationequlPment，

・OperationaluseoftheECDIS，

・InclusionoftheSTCWCode（A＋B1－12），

・RequirementforaprlOrCOmPletionofARPAcourses，

・Real－timeoperatingenvironment，

・CreationofarealisticvisualscenarlO，

・Simulationof“OwnShip”dynamics．

Coursecontents：

・meOWOfECDIS；
・IntemationalregulationsandrequlrementSgOVem1ngtheuseofECDIS；

・KnowledgeofRasterandVectorCharts；

・CapabilitiesandlimitationsofECDISequlPment；

・CapabilitiesandllmitationsofECSequlPment；

・PracticalknOwledgeofthevariousfbaturesoftheECDIS；

・PracticalpassageplannlngOntheECDIS；

・PracticalroutemonitoringontheECDIS；

・SimulatorexercisesusingtheECDIS．

5IAMtJmodelcoursel．000nOPerationaluseofECDIS

Themodelcoursepresentedprovidestraininginthebasictheoryanduse of

ECDIS．ThetheoreticalaspectslikeallmqorcharacteristicsofECDISdatasuch

asdatacontentsandallm句OrCharaCteristicsofthedisplayofECDISdatawill

becoveredinsufncientdepth．

For capabilitiesand skills，eXerCises are perfbrmed which will provide

practicein setting up and maintalnlng an ECDIS display，in plannlng and

monitorlngarOute，inusingbasicnavigationalfunctionsandequlpmentinareal

timenavigationalenvironment，inactivatingupdatesandinperform1ngPrOPer

actions whichare neCeSSaryfor a safb navigationalwatch．This courSeis

SPeCiallyaimedfornavigatlngOfncersofoperationandmanagementlevel．On

SuCCeSSfu1completionofthiscourSe，thetraineeswillbeabletouseECDISon

theirnavlgationalwatch．TheywillbeabletooperateECDISequlPment，uSethe

navlgationalfunctionsofECDIS，Select，aSSeSSallrelevantinformation，andtake

properaction・Traineeswillacqulreanddevelopaknowledgeandunderstanding

OfthebasicprmCiplesgovemingthesafeoperationofECDIS，includingECDIS

dataandtheirpresentation，aSWe11assystemrelatedlimitationsandpotential

dangers．
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Tablel：IAMUmodelcourSeOnOperationaluseofECDIS（FY2004）．

0 ．

－　T rai n in g A rea

L esso m s
in clu d in g ：

L D E

1．

2．

Legal A spects，R equlrem entS and Intem ational 1シら

2

1㌧ －

1 1

Standards

PrincipalTypes of EC S and Electronic C harts

3． EC D IS D ata 2 1　 ㌧　　 ㌧

4． Presentation ofE N C ／SEN C D ata 3シら 1　 1シち　 1

5． M ain Functions ofE C D IS 3 ㌧　 ㌧　　 ヱ

6． R oute plan hlng and specialfu nctions 7㌧ ％　 1　 6

7． R oute m onitorlng and special fu nctionS 7しこ ％　 1　 6

8． D ata updating system 2シち ㌧　 l　 l

9． A dditionalnavigation十related infbrm ation 3 1　 1　 1

10．

SenSOrS，display and fu nctions
1シら ㌧　 ㌧　　 ㌧V oyage data recordin g （docum entation）

11． Errors，StatuS indications，W am 1ngS and al arm s 3 1　 1　 1

12． O perationalrequlrem entS 3 1　 1　 1

T otal 40 10　 10　 20

Traineeswi11beabletogenerateandmaintaindisplays，tOOperateallbasic

navigationalfunctionsandallspec摘ChrlCtionsforrouteplarLnlngaSWellas

routemonitorlng，tOuSeandselectpropernavigationaldataandtodisplaythe

dataintheappropriatemanner・TheywillalsobeabletoperformuPdating・

Traineeswillbeabletoanalyzenauticalalarmsduringrouteplannlngand

routemonitorlngaSWellassensoralarms・Theywi11beabletoassesstheimpact

OftheperformanCelimitsofsensorsonthesafeuseofECDISandtoappreciate

thattheback－uPSyStemisonlyoflimitedperformance・Theywillbeableto

assess errors，inaccuracies　and ambiguities caused byimproper data

management・Thus，theywillbeawareOferrorsindisplayeddata，errOrS Of

interpretationandtheriskofover－relianceonECDISandbeal，1etotakeproper
action．

rmispaperpresentedthemodelcourseontrainingintheoperationaluseof

ECDIS，the丘rstIAMUmodelcourse，maybeusedbystaffandstudentsofany

maritimeuniversity，naVigational払cultyandtraininginstitutionasanaltemative

orsupplementtothelMOModelCourse・HL4MUhandbookonECDIS”andcan

assistinthetrainingprocess．
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researCh prqiect FY2003　sponsored by Nippon Foundation．

http：〟ecdis．am．gdynia．pl／iamu．
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Studyonaccreditationof

marineenglneenngPrOgramS

B．Butman＆J．Harbach

Jこ†l人肌・／J‘〃〟lム〃・〟八・．・lL・lJ諒叩’ノ：＼二l

Abstraet

The　intermediate results of a researCh study on accreditation of marine

englneerlng PrOgramS are PreSentedin this paper・Similar to other higher

educationcurricula，tmdergraduatemarineenglneerlngPrOgramSarerOutinely

accredited by national accreditation bodies・Various methods of program

approvalandaccreditationareanalyzedinthisongolngPrqject，buttheprogram

assessment by a specialized accreditation board or panelis the prlnCIPal

objectiveofthestudy．ThisaccreditationofanenglneerlngprOgramisintended

toimproveitsqualityononeside，andtobringitonthelevelwithother
englneerlng SPeCialtieslike mechanical，Civil，aerOnautical，and others・
Obviously，Onlytheprogramsthato飽ranenglneeringdegreetogetherwithor
without a maritimelicense are the subjects ofthe study．Yet the prq）eCt

recommendationsmightcontainconditionsandrequlrementSforconvertinga

strictlylicenseprogramintoacombinedlicense／degreeenglneerlngCurriculum・

物WOr血・　αCCred如才わ玖　㈲rf”e e乃g加er加g pro㌘α椚，αCCre劇α血〃

／JN／J川ん川．し・′仙／／／／りJJ．日小机・ハ1／由り／／日日・

l Imtroduction

DuetothespecincsofmarineenglneerlngprOgramS，SOmeOfthemundergoa

tripletieraccreditation：

1．ascollegelevelprograms－　bytheNationalHigherEducationBody，
likeaMinistryofHigherEducationinmanycountries，OrtheMiddle

StatesAssociationofCollegesandSchooIs，likeinthecaseoftheUS

MerchantMarineAcademyinNewYork．
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2・aSamarineenglneerlnglicenseprograms－bytheSTCWassociated

GovemmentBody，like the US Coast Guardinthe USA，Techmical

PanelforMaritimeEducationinthePhilipplneS，OrRussianMinistryof

Transport．

3．as an englneerlng PrOgram－by a Goverrment or non－Governmer）t

Accreditation　institution，like American Accreditation Board fbr

EngineeringandTeclm0logy（ABET），OrtheUKEngineeringCouncil．

2　SurvCyOfexistingmethodsandinstitutions

ThesurveyOfIAMUmemberinstitutionshasnotproducedsufncientdatafor

thepr（函ct．InternetSOurCeShavebeenusedandprovidedsubstantialdataon

maritimeeducationalinStitutions．Variouspublicationshavebeenalsoanalyzed，

includingthoseoftheConfbrencesdealingwithmaritimeeducation，

2・1ccrtificationoflicensecomponetLtOfprograms

ThecomponentofthemarineenglneerlngprOgramWhichcontainsthesu切ect

COurSeS andothereducationalactivitiesrequiredfor amariner’Slicenseis a

Subjectofasubstantialscrutinybynationalandintemationalorganizations．First

Ofall，ithastocomplywiththeregulationsandrequlrementSOftheNational

MaritimeAuthority，1ike Ministry ofTransportin some European countries，
USCG and similarGoverrment bodiesin0ther countries．These authorities

approvetheprograms（andindividualcourses，Whenrequired，mainly fbrthe

COntinuing education），initiateand conduct thelicense examinations，Setthe

requlrementSfortraininginStitutions．

Forinstancethe Commission on Higher Education ofthe Republic of
PhilipplneShascreatedaTeclmicalPanelforMaritimeEducationwhichintum

formedseveralinspectionteamstoevaluatethecomplianceofmaritimeschooIs
withthenewpoliciesandstandardsformaritimeeducationprograms．

Anothertypeofcertincation，Whichhasbecomequitepopular，isprovidedby

theClassincation Societies・ForinstanCeTDNVhas developedastandardfor
CertincationofMaritimeAcademies・Thisstandardhasbeendevelopedinclose
C0－0peration withseveralinstitutions．Accordingto DNV“thestandbrdwill

L州川∵／／川り／／l・【ノ仙∴〟／り川J／州ハ・川∬し・…／・J・八・。川〃JJ仙心八川〃Jハール／…J九／油川＼

（仙／血‘′ぐ川ハ山川′けItl川／、り′／日日九・日川ゾ′血・・l仙人・町八り／，しソ刷・‘／両川／〃岬

皇l一丁′：′仙禦了ハ．′l●′ん●lこヾ空・、で山／さ川平′’l一′て九一′肛／′し川′／一十押／ん一‘／′ごり／／
l加●両〃JL・・l…人・′扉ハり／JL・′・／Wl・‘血・l山川′l仙／／…油哩叩りり仙附く山／川：l・しげJ匪血・

／ハイl仙日日／／九・血／′′、町叶ヾ川し…／．川l・、J仙〃1／．、J仲川・ハ／／付和J扉J・し仙州、り〃（／
り申し＝／l・l・．、イ／／Jl・ハl／し・り諒〃〟／／／JH・l・l・／、し・‘丹Tt’lト。．iC川日ソ〃／／‖〃．－’

Theinternationalcertincationofthelicensecomponentofmarineenglneerlng

PrOgramShasbeeninitiatedbyIMO・TheIntemationalMaritimeOrganization

（IMO）asaspecializedAgencyoftheUnitedNationsprescribestheinternational

Standards concerning maritime and environmental safbty．TheIMO has

developedacomprehensiveseriesofconventionstoestablishaframewotkof

intemationallawcoverlngthesubject．Bearinglnmindthatthemostimportant
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elementinthesafboperationofanyshipisthecompetenceandexperienceofits

crew，akeycomponentofthislegal録ameworkistheInternationalConvention

onstandardsofTraining，Cert抗cationandWatchkeepingforSeahrers（STCW），

whichwasadoptedin1978bytheIMO・¶leConventionlaysdownminlmum

standards of competencefor all ranks of seafarers．In1995the STCW

Conventionwassubstantiallyrevisedandupdatedtoclarifythe standardsof

competencerequiredandprovidee飴ctivemechanismsforenforcementofits

provisions．

The STCW Convention prescribes minimum mandatory requlrementS fbr

tralnlng，VOCationalqualincatiorLS，aSSeSSment and certiBcation ofseafarers・

ItsetstheminimumlevelsofprofiCiencytobeachievedbycandidates，forthe

properperformanCeOffunctionsonboardship，inordertoobtainC■ertincatesof

competency・These requlrementS apPly to all officers　and ratlngS・The

intemationalmaritime tralnlng and certiBcation requLrementS Ofthe STCW

Conventionwereintrodu6edintolegislationsofal1maritimecountries，Settlng

theminimumleveloftrainingofseafarers．

Realizingthatthedemandforcompetentseafarerswillgrowintheyearsto

come，StruCturededucationandtrainingarevitalelementstomeetthisdemand

andexpectationstotheshippingindusby・Thishasalsobeenacknowledgedin

therevisedSTCW95Convention，Whichincorporatesrequirementstoquality

assuranCePrlnCiplesinallmandatorymaritimeeducationandtrainingandinthe

operationofrelatedfacilities・TheneedforaumiformStandardwithintheareais

essential．The standardhasbeen developedtomeetthisneed，andbecome a

foundationofcerti重Cation ofthelicense componentofamarine englneerlng

program・ThecurrentlistofSTCWcertifiedmaritlmeacademiesincludes53
inStitutions，including36倉omthePhilipplneSand8丘omNorway・

2．2Accreditationofdegrecorientedcomponentofprograms

TheprlnCIPalmethodofaccreditation，Orrathercertification，COmmOnformost

maritimeacademiesandschooIsisthemandatoryapprovalofaprogrambythe

Governmentalornon－gOVemmentaCCreditationagency・hmostofthecountries

a Ministry or a Department ofHigher Education evaluates programsfor

compliancewiththesetrequlrementSandallowstheirimplementation・

ln the U．S．a non－gOVernment body assessesthe englneerlng prOgramS・

Actually，thereareseveralsuchbodiesformedbaseontheterritorialprlnCiple・

TheU．S．MerchantMarineAcademy，forinstance，lSaCCreditedbytheMiddle

StatesAssociationofCollegesandSchooIs・Thisaccreditationisfoundedonthe

program outcomeassessment，andinthisregarditis similartOtheprocess

carriedoutbytheenglneerlngaCCreditationboardsand／orcouncilsinsome
countries．

EngineerlngprOgramSintheU・K・areaCCreditedbytheEngineeringCouncil

（ECUK）through36engineeringInstitutions（Licensed Members），Whoare

licensedtoputsuitablyqualinedcandidatesontheECUKIslistofaccredited

englneermg prOgramS・TheInstitute of Marine Engineerlng，Science and

Teclmology（IMarEST）is one ofthe most active members・IMarESTis
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accreditingmarineenglneerlngaCademicprogramsintheUnitedKingdom，aS
wellasinothercountries．

Accreditation Board　for Engineering　and Teclmology（ABET）is the

American coumterPart Of ECUK．ABETis the organizationthat accredits
englneerlng，englneerlng teChnology，aPPlied science and computer science

PrOgramSintheUnitedStates・ABETisnotanagencyoftheU・S・gOVernment，

butaprivateorganizationmadeofmembers舟omover20professionalsocieties．

SocietyofNavalArchitectsandMarineEngineers（SNAME）istheonethatis

responsibleforaccreditationofmarineenglneerlngPrOgramS・ABETpublishesa
Set Ofcriteria developed by representatives放omthe member societies that

PrOgram5muStSatisfy・AccreditationbyABETinvoIvesperiodic（notlessthan
every sIX yearS）auditsthatinclude preparation of documentation by the

institution andanOn－Sitevisit by a team ofvolunteerS倉om the member

SOCieties・There are over30marine englneerlngPrOgramS Whichare ABET
accreditedintheU．S．

3　ContentandadvantagesofenglneerlngaCCrCditation

Accreditationinengineeringeducationisamechanismtocertifyadegreethe
programsaremeetingaceltainsetofstandards．Globalizationhasincreasedthe

tendencyofenglneerlngPraCticetobeintemationalinscope・Accreditationof

englneerlngeducationprogramshadevoIvedastheprlmarybasisuponwhich

mutualrecognition across national bordersis based－bothfor educational

equivalency，andincreaslnglyforpracticemobility・

Accreditationisalsoincreaslnglyseenasanappropriatemeansofenhancing

thequalityofengineeringeducationincountrieswheremqiorchangesinthe

educationpattemareOCCurrlng，andindeveloplngCOuntrieswhereimprovement

inthequalityofengineeringgraduatesisseenasam亘iorwayofbuildingan

indigenous technoIogiCalbase upon which economic growthin the world

marketplacecanbeachieved・Aquickreviewofdevelopmentsinengineering

accreditationinseveralcountriesaroundtheworldcanillustratevariouswaysin

Whichitishavingm叫Orimpactsuponenglneerlngeducation．

a・InGermany，1nreSpOnSetOdeclininglntereStinenglneenngStudyandto

PreSSureS tO harmonizeits programs with those of other developed

COuntries，umiversitiesaredeveloplngneWenglneerlngeducationsystems

inthebachelorsplusmasterspattern・Toassistinthedevelopmentofthese

new programs，and to evaluate and certify　their quality，a neW

AccreditationAgencyforProgramsinEngineerlngandComputerScience

（ASII）hasbeenestablished．

b・TheeconomicdowntuminJapaninrecentyearshasmadejobsecuritya

thingofthepast，andglobalizationhasmadeitimperativethatJapanese

englneerlng graduates are prepared　for more self directed career

development・AnewJapanAccreditationBoardforEngineeringEducation

has been established to provide qualityassurance as new engineering

PrOgramSaredevelopedandlmplemented．
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C．　The Accreditation Boardfor Engineering and Technology（ABET）has

beenthem亘iorqualityassurancemechanismforengineeringeducationin

theUS sincethe1930’S，lt alsohas served as amodelforenglneerlng

accreditationdevelopmentsinothercountries，andithasdevelopedmqor

internationalthruStSSuChassubstantialequlValencyreviewsofenglneerlng

PrOgramSinforeigncountrieswhereithasbeeninvited・lnthepastseveral

years，ABEThasmadeamqorchangeinitsevaluationcriteria－mOVlng

放omtechniquespecincationstooutcomesassessment・Its’Criteria2000，is

baseduponinstitutionalselfstudyandgoalsettingagainstwhichitwi11be

evaluated，COntinuousimprovementrequlrementSforaccreditedprograms，

anddetailedassessmentoftheoutcomesoftheenglneerlngprOgramSaSthe

fundamentalcriterionforaccreditation．

d，As engmeerlngPrOgramS have developedinLatinAmerican countries，
Several countries have moved towardthe establislment ofaccreditation

programs・BothABETandtheCanadianEngineeringAccreditationBoard

（CEAB）haveconductedworkshopsandb・ainingeffbrtsinLatinAmerica
toassistinthedevelopmentofenglneenngaCCreditationsystemsthere・

4　Comparisonandanalysisofaccreditationprocess

Accreditationis a processin which degree programs are reviewed by
independentandknOwledgeableevaluatorsonaregularmulti－yearCyCle・Asan

example，theaccreditationbyABETisdiscussedbelow・Thecriteriarequiredfbr

programs to be accredited are de血ed by the Engineerlng Accreditation
Commission－EAC－Whichisanelectedbodyofvolunteersrepresentingeach

oftheenglneermgprOfbssionalsocieties・ABETevaluatorsareappropriately
trainedvolunteerswhoaretypicallyprofessorsandpracticingengineers・They

reviewtheself－Studyreportssubmittedbytheprogramunderreview・Thenthe

evaluatorsFOmetOtheuTiversityorcollegewhoseengineeringprogramsare
being revleWed・Followmg this site visit，the evaluators report their

recommendationstotheEngineeringAccreditationCommission・Attheirannual

meetlng，EACreviewstherecommendationsfromalltheevaluatorsfbrallthe

programs beingreviewedthatyearandmakes adecision on each program

regardingitsaccreditation・AccreditationisforadesignatedperiodaRerwhich

theprogram mustbe reviewedforre－aCCreditation・The maximum termOf
accreditationissixyears・IftherearesevereshortcomlngS一一andthatisrarer

evaluatorswillrecommendthattheprogramnotbereaccredited・Forprogramsto

bereaccredited，termSOflessthansixyearSCanberecommendedtosynchronize

the next evaluation of several programs at thatinstitution，If evaluators

determinethereareshortcomlngSthatarenotsevere，theymayrecommendan

accreditationtermShorterthan six years sothat theinstitution’s progress at

remedyingthoseshortcomlngSCanbeevaluatedsooner・

To be accredited programS muSt have de伽ed Program Educational

0biectivesdevelopedwithinput丘omtheirkeyconstituents（typicallycurrent
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Students，alumni，andemployers）；theymustregularlyevaluatetheirprogressat

achievingthose obiectives；andmustcontinuouslylmPrOVetheir educational

PrOgrambasedonthatevaluation．

5InternationalcnglneerlngaCCreditation

5．1Generalcomments

Engineerlng educationhas become aninternationalenterprlSe，followlngthe

m叫Orinternationalization trendinenglneerlng PraCtice jtselfover．recent

decades・GraduatesofanengineeringprograminanygivencPuntryPraCtice
across national borders・This situation has especially deeplmPaCt Onthe

maritimeindustry・Thisintemationalmobilityofmarineengineeringgraduates

hasenhancedinterestintheaccreditationoftheinstitutionsandprogramS，Which

educatethem．Employers，maritimeschooIs，andlicensingboardsallhaveakeen

interestinthequalityofeducationreceivedbymarineengineeringgraduates

Whoarelookingforanemploymentinanothercountry．

IntheengmeerlngPrOfessionswhere，Jikeinmarineenglneermg，PrOfbssional

licensureisrequiredforenglneerlngpraCtice，the credentials ofenglneerlng

graduateswhowanttopracticeenglneerlnglnaCOuntryOtherthantheirhome

COuntrybecome extremelylmPOrtant．Theenglneermg educationwhichsuch

englneerShaveobtainedissu切ecttoscrutinybyforeignlicensureboards，and

any aSSuranCe thatthe schoolor education systemfrom whichthe fbreign

englneerhasgraduatedhasbeensubjectedtoaccreditationmakesacceptanceof
theforeigneducationcredentialmuchmorelikely．

Aside丘■Omimprovingtheprogramquality，engineeringcollegesaccredittheir

programsforsomeotherreasons，1ikemakingtheprogrammOreattraCtivefor

thecandidates，aSWellasfbrtheemployers．Accreditationmightbeausefu1tool

forageneralassessmentoftheprogramanditsoutcome．

5・2hlternationalagreementsoncnglneerlngaCCreditation

htemational agreements on englneerlng education and practice have been

developedinrecent years，based upon englneerlng aCCreditation．One such

agreement，eStablishingfullreciprocityforengineeringgraduatesbetweenABET
intheUS andthe CEABin Canada，hasbeenln placefor severaldecades．

Amuchbroadermutualrecognitionagreement，theWashipgtonAccord，WaS
developedseveralyearsagoamOngSeVeraldevelopedcountries．Whilethereare

Signincant di飴rences　inthe englneerlng aCCreditation systemsin these

COuntries，itwasagreed－attereXtenSiverecIPrOCalvisits－thattheresulting
englneerlnggraduateswereessentiallyequivalent．Thusgraduatesfromeachof
theWashingtonAccordcodrLtriesareacceptedinalloftheothercountriesas

equlValent，fbrpurposessuchasgraduatestudyandlicensureaPplications．

TheAccordappliesonlytoaccreditationsconductedbythesignatorieswithin

theirrespectivenationalorterritorialboundaries：Australia，Canada，HongKong，

Ireland，Japan，NewZealand，SouthA丘・ica，UnitedKingdom andUSA．The

admissionofnewslgnatOriestotheAccordrequlreStheunanimousapprovalof
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theexistingslgnatOries・Admissionisprecededbyaperiodofprovisionalstatus

duringwhichtheapplicantsaccredjtationcriteriaandproceduresareexamined．

Applicants must be nominated by two ofthe existing slgnatOries and are

acceptedby apositivevoteofatleasttwo－thirds ofthe existingslgnatOries．

Germany，Malaysla，andSingaporecurrentlyhaveprovisionalstatus．

EducationalequlValencyagreementscanbethebasisforcross－borderpractice

agreementS，andthegroupofcountriesinVoIvedintheWashingtonAccordhave

Setinmotion apara11eleffbrt－the Engineers MobilityForum－Whichis

deやeloplng anintemational register of englneerS apPrOaCh．Tn Europe，the

European Federation of National Engineering　Associations（FEANI）has
establishedaninternationalpracticesystem，baseduponasevenyearfbrmation

processforenglneerS，WhichleadstoEurlngstatus．lnNorthAmerica，thethree
COuntrieswhichhaveenteredintotheNorthAmericanFree甘adeAgreement
（NAFTA）haveattemptedtodevelopamechanismforthemobilityofpracticing

englneerSaCrOSStheirborders．CanadaandMexicohaveagreedonsuchasystem
Of◆mObility，but efhrts toinclude the United States have been stymied by

licensureissuescontrolledatthestatelevelby55separatejurisdictions．Inthe

Asia－PaciBcarea，SeVeralcountrieshavedevelopedanagreementonenglneerlng

PraCticemobility，theAPECEngineerRegister．

Accreditationis avaluable mechanismforef鞄cting and assurmg ongolng

qualityinengineeringprogramswithinagivencountry．Whenthequalityof

englneerlngPrOgramSin two ormore countries hasled to similar resultsin

graduates，aCCreditationprogramSCanPrOVidethebasisformutuaJrecognitionof

graduatesacrossnationalborders．

5．3　ABETillternatiomalactivities

WhileABETdoesnotdirectly accreditprogramsincountries otherthanthe
UnitedStates，itdoesrecognlZetheequlValencyofsomenon－USprogramsin

two ways：throughmutualrecognition agreements such as the Washington

AccordandthroughaprogramtemedSubstantialEquivalency．

ProgramsthatarenotincludedintheWashingtonAccordcanrequestthat

ABET conduct a review fbr“substantial equlValency”．　ABET defines

Substantial equivalency as comparableinprogram content and educational

experience，but such programs may not be absolutelyidenticalinformat or

methodofdeljvery．Ttimpliesreasonablecon再dencedlatthegraduatespossess

thecompetenciesneededtobeginprofbssionalpracticeattheentrylevel．While
theseevaluationsfollowsimilarpoliciesandproceduresusedforaccreditation，

no accreditation actionistaken，nOristhere anyinfbrence that aprogramis

undergolngaCCreditationorwillbeaccreditedasaresultofsuchreview・The

activityisaneValuation（PrOgram review）inwhichABET，through se］ected

representatives，aCtS On a COnSultancy basis，andleads to an assessment of

“substantialequivalency”oftheprogramunderreviewwithaccreditedprograms

intheUnitedStates．

SubstantialequlValency evaluations are conductedwiththe currentABET

Criteriausedto accredit equlValentUS programs．CurrentABET criteriaare

OutCOmeS－basedandrequlreeValuationofprogramobjectivesandoutcomes．
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ABET provides a ConsultationReport with suggestions fbrimprovement

Shortly年Rerthevisit・ItisnotuncommonfbrtheinstitutiontObeaskedto
prepareafocusedreportregardinganyrecommendationsmadeinthereport・

Basedonpositiveresults丘omtheinitialconsultancyreview，theinstitutionwill

beprovidedwiththefullevaluationpackageandaskedtopreparethecomplete

SelfLstudyreports．A氏eranon－Sitevisita’’preliminarystatement”ispreparedby

ABETandsubmittedtotheinstitutionforcomment．Theinstitutionhas30days

to report back to ABET on errors offact or other reported observations

Pertainingtotheitemsaddressedinthestatement．Al1theavailableinfbrmation

WillbereviewedbyINTACandthe頁nalrecommendationapprovedatitsannual

meeting・“SubstantialEquivalency”wi11begrantedtoprogramsthatmeetor

exceedtheminimumrequlrementS．TermoftheequlValencystatusisusually

twotosixyears，AretumvisitandreviewisnecessarybeforethetermexplreS

toextendtheequlValencystatus・

5．4IMarESTaccreditationprocedtIreSandinterJ）ationalactivities

TheIMarESTasalicensedmemberoftheEngineeringCouncil（UK）andthe

UK Science Councilis required to establish education and professional

developmentstandardsandproceduresincompliancewiththenationalstandards

Set by EC（UK）．Accreditationis undertaken by thelnstitute’s Profbssional

A肋irs and Education Committee（PAEC）who　initially scrutinize the
applications B・Om aCademic establishments againstIMarEST’s standards and

requlrementS．IfaprlmafaciecaseisperceivedaVisitingPanelisappointedto

visittheestablishment．Duringthevisit，thePanel’sfbcusisonaspectsofthe

PrOgram Where they need clari且cation．Theinstitution’s facilitiesincluding

wofkshops，laboratories，ndlibrary arevisited，andexaminationpapers and

SCripts，andalsoprqiectreportsareexaminedandassessedagainsttheInstitute’s

standards．

Thevisitreportis丘rstsubmittedtotheacademicestablishmenttocheckfor

accuracyandthenconsideredbythePAECincommitteewhomakethe鎖nal

decisionontheoutcomeandanyreCOmmendationsorconditionstobemade．

TheInstitutethenfbrmallyinfomStheEC（UK）andtheacademicestablishment
oftheoutcome．

TheEC（UK）isasignatorytotheWashingtonAccord，SydneyAccordand

DublinAccord，the Engineers MobilityForum（EMF）and the Engineer

TechnologistForum（ETMF）internationalagreements，andprogramsthatthe

IMaltST accredits are therefore acceptedinternationally as meeting the

academicand／Orprofbssionaldevelopmentstandardsforthethreecategoriesof

PrOfessionalenglneer．

6　AnalysisofimpactofaccreditationrcqulrementSOn

academicprocessandcorecurriculum

TnordertohaveamarineenglneerlngPrOgramaCCreditedbyeitheranational

accreditation board，Or byanyIntemationallnstitution，a Very Substantial

Changesshouldbemade．Compliancewitha11requlrementSmightrequlreadding
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newcourses andprq）eCtS，repaCkagingexistlngCOurSeS，anddropplngCertain

Subjectsandcourses．TablelpresentstheexcerptsoftherequlrementSOfthe

IMarESTtoamarineenglneerlngPrOgram．

Tablel：　SpecificleamlngOutCOmeSeXpeCtedfromBEngdegrees．

SubjectA rea SpecincO utcom es
M athem atics Knowledgeandunderstanding of：
and Science －SCientific prlnCiples and m ethodology necessary to underpin th eir

education intheirenglneering disciplin e；
－mathem atical prlnCiples necessary to underpln their education in
theirenglneering discipline；
q　other　englneerlng　disciplin es　to　support　study　of their　own
engm eerlng discipline．

Engineerlng Understanding and ability to apply：
An alysis qenglneerlng PrlnCiples；

r the perfbrm ance of system s an d com ponents through the use of
analyticalm ethodsan d m odellingteclm iques；
－　quantitative　m ethods　and　com puter　softw are　relevant to their
englneerlng discipline，in orderto soIveenglneerlngPrOblem s；
－aSyStem S’approach to englneerlng prOblem s．

D esign K nowi edge，understan ding andskillsto：
－Investigateand de丘ne aproblem an d identify constraints；
一Understandcustom erand userneeds；
－ldentify an dm anagecostdrivers；
－Use creativity toestablish innovative solutions．

Econom lC， Know ledge and understan dingofcom m ercialand econom ic context：
SOCial，and －m anagem entteChniquestoachieveenglneerlng Obiectives；
environm enta －requlrem entfbrenglneerlng aCtivitiesfbrsustai nable developm ent；
1context －pOtentialim pactofm arineenglneerlng On them arineenvi ronm ent；

－fram ew ork ofrelevan tlegal requlrem entS；
ーhigh levelofprofbssionaland eth icalconductin englneering・

M arine Know ledge and understandin gof：
Engineerlng ーparticularm aterials，equlpm ent，PrOCeSSeS，OrprOducts；
Practice －Operations，m aintenance，teChnology developm ent，etC；

－uSeOfteclm icalliteratureand otherinfbrm ation sources；
－aWareneSSOfnature ofintellectualproperty and contractualissues；
－apPrOPriatecodesofpracticeand industry standards；
－aW areneSSOfquality issues；
－design processesan d m ethodologleS．

Engineerlngeducationasawhole，particularlyindevelopedcountries，hasin

recent years　focused on outcomes assessment　for quality assurance and

evaluation of educational programs．This trend has been driven bothby

educatorsandbypublicsinterestedinqualityeducation－parentS，legislators，

funding agencies，etC．ABET has been aleaderinmovlng tO OutCOmeS

assessmentastheprlmarymeChanismforaccreditationofenglneerlngPrOgramS，
initsHCriteria2000門．

ThefollowlngStatementOfoutcomes丘omtheABETcriteriawasdeveloped

with substantialinput B・Om emPloyers ofenglneerlng graduates，and other

Organizationsconcemedwithqualityassuranceinengineeringeducation＝
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“EngineerlngPrOgramSmuStdemonstratethattheirgraduateshave：

a）anabilityto叩Plyknowledgeofmathematics，SCienceandengineering；

b）anabilitytodesignandconductexperiments，analyzeandinterpretdata；

C）an abilityto design a system，COmPOnent，OrPrOCeSS tOmeet desired
needs；

d）anabilitytofunctiononmulti－disciplinaryteaヮS；
e）anabilitytoidentify，formulate，andsoIveenglneeringproblems；

f）anunderstandingofprofbssionalandethicalresponsibility；

g）anabilitytocommunicateef托ctively；

h）thebroadeducationnecessarytounderstandtheimpactofengineering

SOlutionsinaglobalandsocietalcontext；

i）arecognitionoftheneedfor，andanabilitytoengageinlih－long
leamlng；

j）aknowledgeofcontemporaryissues；

k）anabilitytousethetechniques，Skills，andmodemengineeringtooIs”．

7　Conclusion

ThisisanongolngStudy．Thespec捕Crecommendationsrelatedtopreparation

Of the marine englneermg PrOgram　for englneenng aCCreditationwi11be

developedonthefinalstageoftheprq）eCt．
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Internetrbasedintegrationofmultiple

Shiprhandlingsimulators：aninterimreport

C．Shi＆Q．Hu
．W〟〃Jg／J‘JJ．川〃朝〃仙・JJ油Ⅵ・．、叶、（ソJ山‘r

I Background

Theresearchteammembersoftheprqjectinclude：ShiChaqjian，HuQinyou，

HuangZhenmin，ZhangYiandYuLilifrom ShanghaiMaritime University；

AdamWeintrit，PrzemyslawDzuilaandAndrzqjBomba丘■OmGdyniaMaritime

University；Chae－Uk Song打om Korea Maritime University；Gyei－Kark Park

B’OmMokpoNationalMaritimeUniversity．

Duetothehighexpenseandriskfortheshiphandlingpracticeonarealship，
most METinstitutionsimplement ship－handling（SHS）training．Withthe
developmentoftheteclm010gylnreCentyearS，SHShasbeenimprovedgreatly
OnShiphandlingmodelandsceneimage．However，mOStOftheSHSsarestand－

alonefacilitiesandthetraineesintheprogramsusuallycome丘’Omthesame

COuntryOrthesamecompany，Whichdif托rsfromthereality．Navigationisan

internationalactivity，andthere may be many shipsfrom di脆rent countries
Sailinginthe same sea area．Some traininginstitutes having seafarers舟om

dif艶rentcountriesorreglOnStrainedtogetherasateam，althoughthismethod

PrOVeStObecostly．IntegratingSHSsinternationallythroughtheIntemetisan

e脆ctivewaytosoIvetheproblem．OnintegratedSHSs，Cadetsandseafarers

trainedonlocalSHScandoshiphandlingandcommunicationpracticetogether
WithtraineesatSHSsinothercountriesorreglOnS．Theintegratedtrainingwill

Createarealisticscenarioforthetraineesandcanbeperformedeconomicallyand
ef托ctively．ThereasonswhyweneedtointegratemultipleSHSsinternationally
areevident：

・　To close the gaps between the technical，OPerationallevel and

methodologybetweenIAMUmemberuniversities．Itbene坑tsglobal

Standardization ofsimulatortrainingandpromotestheexchangeand

Sharingoftrainingexperiences．

Toenl1anCemutualunderstandingofnavigationalproceduresbetween

Cadets and sea蝕rers B・Om di飴rent countries．It provides a good

Platfbrm of jntercommunion among cadets with aninternational

background．
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・　To facilitate communication andMaritime Englishtraining．Through

theIntemetbasedVHFcadetsandseafarerscancommunicate（using

IMOStandardMarineCommunicationPhrases）inmorerealisticand
diversesituations．

・　To extend the application ofSHSs．lntegrated SIISs provides an

excellenttrainingopportunityinvirtualtwenty－fburhourWatCh－keeping

practiceforacompletevoyageincludingsh的watches・Inaddition，itis

agoodsupplementtothetrainingonrealships．

ThereR〉re，theinternationalizationofSHStrainlngWillgreatlyenhance

Seafarers’technicalandoperationalabilities．

The pr亘iect“Internet BasedIntegration of Multiple Ship Handling

Simulators”NetSHSsin short，fbcuses onsoIvingtechnicalproblems and

developlng neCeSSary SOftware　and hardware　forintegrating multiple

SimulatorsontheIntemet．ThenecessityofintegrationofmultipleSHSsand

itsapplicationhasbeingdiscussedatAGA40fIAMU2003，Egyptandthe

Pr（函CtWaSgrantedbyIAMUinJuly2004・
Inthisprqject，WedesignandrealizetheplatformtOintegratemultipleSHSs，

andcomposetherelativetechnology standard．Wewi11describetherelevant

SpeCificationfbrtheintegrationofmultipleSHSs，andestablishtheinfrastruCture

fortheintegrationofmultipleSHSsaccordingtotheteclm0logicalspeCification・

StandardizedguidelineswillbeprovidedfbrtheintegrationofmultipleSHSsin

IAMUmemberinstitutions．AmanagementCentrewi11besetupfbrmanaglng

andcoordinatingthecompleteintegratedsystemandaprototypewillbebuiltto

implementtheintegrationoftwoorthreeSHSs録omdif托rentcounties・

2　Methodology

The systemis based on a Multi－Agent System（MAS）technology to

implementtheintegrationofthemultipleSHSsn－Omdiffbrentcountriesor

reglOnS．MAS are one of the mainstream technologleSin distributed

COmPutingandComputerSupportedCollaboratingWork（CSCW）area．

Therearethree advantagesinuslngtheMAStorealizetheintegrationof

multipleSHSs，theyare：

・OnlysmallchangeSOneXistingSHSsarerequired；

・　theMASplatformcanbeusedasthefoundationfortheintegration

OfmultipleSHSs；

・theintegratingSHSscanbeeasilyexpanded．

TorealizetheintegrationoftheSHSsbyusingMAStechnology，WeSetuPa

ManagementCentreasaServer．FiveAgentsrunintheServer：　（1）Name

ServerAgentwhichisinchargeofrecordingthenamesoftheactjveSHSsand

theirNetwork addresses，（2）FacilitatorAgentwhich records　information of

eachVirtualSeaArea（VSAinshort）andtheSHSsjoiningit．（3）Visualizer

Agentbywhichtheadministratorscanvisuallymanagethecooperationamong

SeVeralSHSs，（4）JudgeAgentwhichisresponsiblefordecidingwhetheraSHS

CanenterOrquitaVSA，and（5）TimeAgentwhichrecordsthecurrenttimeof
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eachVSAandsynchronizesthetimeofaSHSwhentheSHSwanttoentera
VSA．

Toimplement　the　interaction between existing SHS　and the above

ManagementCentre，aSHSAgentwillbebuiltfbreachSHS．ASHSAgent
Willtake anintermediate role between the SHSand Server．A SHS Agent

COllectsrelevantinformation放omtheSHSandsendsittotheServer，aSWellas

recelVlnginformationfromtheServerandforwardingittotheSHS．Botharein

realtime．

TorealizeVHFcommunicationontheIntemet，aVHFAgentwasbuiltfor

each VHF terminal．A VHF Agent receives all voice data and channel

information，andthenforwardsthemtotheSHSAgent．WhentheVHFAgent

receivesanyvoicedata斤omtheSHSAgent，itwillforwardthevoicedatatothe

VHFterminal．Thecommunicationbetweenthe SHSAgentandthe Serveris

takenbyIoMSHSs（IntegrationofMultipleShipHandlingSimulators）protocol．

ThisprotocolenablesseveralSHSstoexchangeVSAdata，Shipfbaturedata，

VOyageinformationandVHFaudiodata，etC，throughtheServer・TheIoMSHSs

protocolisbuiltontheHTTPprotocol．Therefore，IoMSHSsmessagescanpass

throughthefirewalloftheLAN．FigurelshowsthearChitectureofthewhole

SyStem．

ⅤEf hFt：■t

干悪「．．膚1

T

h

　

　

■

…

Figurel：Systemarchitecture．

WhenanSHSstartSuP，itsAgentwillregisterrelatedinformationtoName
ServerAgent，SuChastheSHSnameanditsnetwo止address，theinstruCtOrCan

thenselectaneXistingVSAorcreateanewone・WhenanSHSentersaVSA，it

CaneXChangeitsownshipdataandVHFaudiodatawithotherSHSsinthesame

VSAthroughtheServer．Accordingtotheinformationreceived，theSHSwill

Createtheship，smodelanddisplayitsmovementinthevirtualscene・
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AftertheconnectionbetweenAgentswasestablished，Seafhrerscanhandle

theship，Performwatchkeeping，andcommunicatewiththetraineeatremote

SHSs．Moreover，theycanCOmmunicateviatheIntemetBasedVHFsystem．

Thewholesystemismainlycomposedoftwofunctionmodules：ASimulator

AgentforlocalshiphandlingslmulatorstationsandtheManagementAgentfora

CentralcoordinatlngStation．Eachagentcanrespondtotheadministration／user’s

lnputSthroughitsGUIinterfaceandperformthecorrespondingtasks，Figure2

Showstheimplementationchartofthesystem．

Figure2：Chartofthesystemimplementation．

31mpIcmcntationofthemodules

At present，the録ameworks ofthe SHS Agent，desktop simulator and VHF

terminaldesignhavebeencompleted．TheworkonSHS－LinkerWebServeris・
OngOlng・

3．l SHSagent

A simulator agent，Who has the魚InCtion ofcommunicatingwith the system

Simulator，COntaCtSthesimulator．Duringtheruntimeofthesystem，aSimulator

agentforwardsthesimulator’sdatatotheManagementagent，andthenforwards

the updated datareceived舟om the ManagementAgenttothe slmulator，and

respondstotheInstruCtOr／User’scontrolthroughitsGUI．

As　an“Agent”of the simulator，the SHS Agentis　in　charge of

COmmunicatlngwiththeServeranddeliverngrelativeinformation．

・Infbrmation exchangewiththe simulator：Collectingthe simulator’s

runtimedata，infomlngthelocalslmulatorwhenremoteSHSsenteror
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exit the current Virtual Sea Area（VSA），forwarding the update
informationof和泊toitssimulator．

・hteractingwiththeServerthroughthelntemet：AcqulrlngtheVSAlist

fromtheServer；requeStingconnection／quittingVSAontheServeror

foropening／closingaVSAandreceivingthefbedbackofthe Server；

recelVlngandprocesslngthedata丘omtheServer．

Supplying an OperatingInterface（GUI）forlnstruCtOr／User：Throughthe

GUI，Instructor／Usercouldcontrolthe SimulatorAgent，Sendcommands，get

information，andmanagelocalownships（addordeleteownships）・

ThroughSimulatorGui，aSimulatorAgentcanrespondtolocallnstructor’s

COmmandtoconnectthesystem／Intemet，register，enqulreinteractivearealist，

addordeletetheship，etC．Therearetwofunctionmodu）esinSimulatorAgent

Class：theSimulatorManagerimplementsthefunctionthatadministersthelocal

Simulatorand communicates withit；andthe ManagementAgent Connector，

whichimplementsallinteractiveactionwiththeManagementAgent・Figure3

ShowstheblockdiagramofSimulatorAgent．

Figure3：BlockdiagramOfSimulatorAgent・

3．2DesMopsimulator

TheprqjectfoCuseSOnSOIvingtechnicalproblemsanddeveloplngneCeSSary

soRwareand hardware R〉rintegratlng multiple simulators on thelntemet・

Usually，therealSHSisacomplicatedfacilityandtheavailabilityislimited，itis
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inconvenienttotestanddebugourprogramifweusetherealSHSdirectly．On

theotherhand，Weneedmultiplestandalonesimulatorstosetupthemultiple

SHSenvironment．ItisnecessarytodevelopasimpledesktopSHS，Whichcanbe

usedtotestordebugthewholesystem．

Figure4：DesktopSHS．
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FiglⅡe5：　VHFTerminalArchitecture．

Ⅴ貯蜘

lnordertoachievetheaimofsubstitutingtherealSHSwhentestlngand

debugglng，thedesktopSHSshouldincludethefo110wingfunctions：
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●　Showing2Dsimulativemaritimespacebasedoninputdata（islands，

Obstacles）showing2Dshipsbasedoninputdata．

・Usingkeyboardcontroltorespondtotheuser’Soperationtocontrol

theshipsspeedandcourse．

・　Receiving ship’s data舟om the other SHSin the same Virtual

maritimespaceanddisplaylngtheirmovement．

・　Calculatinganddecidingwhetherthereexistsanyriskofcollision

amongships，islands，andobstacles．Ifso，takingsuital）1eactionto

avoidacollision．

ThefollowlngmOdulesareincludedinthedesktopSHS：

・　Virtualseaareaincludingislandsandobstacles；

．　Mathematicalmodeloftheship’smovement；

・　DisplaypanelofsimpledesktopSHSContextclasses．

Figure4showstheruntimeinterfaceofaslmpledesktopSHS．Thissimple

desktop SHS hasimplemented the essentialfunctions ofreal Ship Handling
Slmulator．

3．3　VHFtermiIlal

Tn orderto realize a morelifblike simulative environment，the ship－handling
simulator should have the　function tointeract and communicate between

multinational ships．The real－time voice communication　with the VHF

Simulationsystemisanimportantpartofthisprqiect．

Figure6：VHFcircuitboardconnection・



62MaritimeSecurityandMET

TheVHFsimulationsystemisbasedonDSP．Theresearchisfocusedonthe

Study，Selectionandexperimentationofspeechcodingalgorithms，thedesignofa

hardware Circuit，the development of embedded controI so氏ware，一　the

PrOgrammlnganddebugglngOfthePC’sinterfaceandnetworktransmission．

1here are two parts ofthe research work：SO航Ware design andhardware

designofthesystem．Theso債waredesignincludesPCandmictt）COn虹。llerembedded

PrOgrammlng．The hardware designincludesthe speech data samPling and

reconstruCtionunit，enCOderanddecoderumit，dataprocesslngandtransmission

unit，Clocksynchronousunit，keyboardanddisplayunit，andRS－232converter

unit．Figure5showstheVHF TerminalArchitecture and Figure6，the VHF
circuitboardconnection

3．4　SllSLinkerWebServer

ThemainpurposeoftheSHSLinkerWebServeristomanageandcoordinate
theintegrated simulatorsin the system．lt also displays che necessary

infbrmationandprovides generalfunctionsformonitoringandcontrolling

therunnmgsystem．

Figure7shows adisplay ofadministration tooIs ofthe SHSLinker Web
Server．
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Figure7：SHSLinkerWebServer．
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4　Summary

Apart丘om the Management Agent，all m叫Or mOduleframes have been

COmPleted，althoughfurtherre血ementsarene？eSSry・Interfacestandardsalso
needfurtherconsideration．Thestatusoftheprq）eCtlSSummarizedinthetableto

theappendix．

Appendix：PrOgreSSStatuSOftheproject

■Time M odule Sub－m Odules StatuS Docum entation Participants
Apr．1， VHF Voice　slgnal Fjnished General Shi
05－ terminal Sam Pllng Desi9n for Chaqilan
Oct．1，
05

＆resound NetSHSs．doc

Jmp始m enb 仇）〃
帽pOJt N／A

Hu Qinyou
Huang
Zhenmin
ZhangYi
Yu Lili
Adam
肌kintrit
Przem yslaw
Dzuila
AndrzeJ
Bomba
Chae－Uk
Son寧

Encoder＿
＆Decoder

Finished

Data

PrOCeSSing ＆
transm ission

Finished

Voltage level

converter of
Serialport

Finished

Cl0Ck Circuit Finished
Keyboard ＆
LED／LCD

Finished

VHF Receive Finished General
a9ent Module Designfor

NetSHSs．doc
JmpJemeJlb〟0〃
帽pO亘．N／A

Gyel－Kark
ParkFon〝ard

Mod山e
Finished

Sim ple Maritim e Finished Design ＆

Desktop Space lmplem entation
SHS M odule OfSimple

Desktop
SHS．doc

Ship’s
M ovem ent
CalcuJating
M odel
M odule

Fjnished

Ship’s
M ovement
Displaylng
M odel
M odule

Finished

Display
Panel
Mod山e

Finished

Context
Module

FiniShed

NetSHSs Faci＝tator Finished General
SeⅣer Module Designfor

NetSHSs．doc

J叩鹿m eJ血〟0∩
帽pO亘，N／A

Name Server Finished
Tim e ModuJe Under

deve10Pment
Judgement
Module

Under
deveIopment
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Time Mod山e Sub－

modules
StatUS Docum entatjon Pa州Cipants

Apr．1， SHS agent SHS Finished General ShiChaojlan
05～ Agent G ui Designfor HuQ inyou
Oct．1，
05

Mod山e NetSHSs．doc

Designand

Huang
Zhenm in
Zhang Yi

SHS
Agent

Finished

O ntology lm plementation

OfSHS

Yu Lili
AdamSHS Finished

Agent
lnterface

Agent．doc VVeintrit
Przemyslaw
Dzuila
AndrzeJ
Bomba
Chae－Uk
Son9
Gyei－Kark
Park

Ship
Adding
M odule

Finished

Ship
Reset
M odule

Finished

Ship
Delete
M od山e

F血IShed

Register
M odule

FiniShed

Deregister
M odule Finished
New VSA
M odule Finished
Join－in
VSA
M od山e

Finished

Data
Update
Module

Finished

Quit VSA
Module Finished

NetSHS lndex Finished lntroduction　to
W ebsjte Page SHSLinker

Adm inistration
Ⅵ／eb
Server．doc

Log in／Out
M odule

Finished

Adm jnister
M odu】e

Fjnished

Database
M oduIe

Finished

SHS
lnte9ration

SMU Under
deve10Pm ent

NノA

GM U Notstart

KM U Notstart

M M U Notsta止
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TheProfbssionalProfileofaMaritimeEnglish

Instructor（PROFS）：aninterimreport

C．Colel，B．Pritchard2＆P．Trenkner3

J〃1げん／．仙J・〟／仙・川行目叫l・．．＼、1・‘・‘hJ

九・〃叶可●．仙〟〟〃JバJ川／hJ油・lリ叫l・√押両l′．け・刷ん′
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Abstract

That communicationwithin the maritimeindustryin general，and at seain

particular，requlreSahigh1evelofcompetencylSaXiomatic・Forinternational
employees today，thisinevitably means communicative competencyinthe

Englishlanguage，eSPeCially the varietycommonly re良rredto as Maritime

English・GraduallyMaritimeEnglishisbecomlngreCOgnisedasafu11yLnedged

subjectandtheneedto establishstandardsisanissuerecelVlngWidespread

attention・lntheshippingindustrytheincreasedglobalneedtouseEnglishdueto

the new demandsimposedby teclm010glCaland commercialdevelopments，

togetherwithhighpromemisdemeanoursatseacauslnglossoflifb，damagetO

propertyandenvironmentalpollution，haveresultedinthelegalrequirements

（i．e．，STCW／SOLAS）regarding communicative competencyin the English

languageforprofbssionalpurposesbeingconsideral，1ysharpened・Theauthors
haveobservedtheriseininterestandconcemOfmaritimeorganisationsasto

howtheyshouldbestaccommodatethesenewdemands・MaritimeEducationand

TraininginStitutions，0ftenreluctanttorecogniseMaritimeEnglishonanequal

footingtoNavigationorMarineEngineerlng，OrtOdedicatemoreinstruCtion

hoursinanalreadytightprogramme，havebeenkeentofindmoree脆ctive

strategies・ORen thisis attempted by paylnglittle or no attention to the

amorphousglobalbodyofMaritimeEnglishinstruCtOrSattheirdisposaLThe
ProfessionalPromeofaMaritimeEnglishInstruCtOr（PROFS）prqjectaimson

theonehandtocreategenerallyacceptedguidelines／recommendationsforMET

inStitutionmanagementonhowtoqualifyteachersofgeneralEnglishandother

persons of substandard maritimeLteClmicalqual摘cations currently teaching

English to navigational／marine engineering universitystudents to become

lecturers／instruCtOrSinMaritimeEnglish，meetingatleasttherequlrementSOfthe

relevantlegislation，andontheotherhandtoprovideprospectivecandidatesto

theMaritimeEnglishteachingprofbssionwithanideaofwhatwillbeexpected

fromthemshouldtheywishtoinstructnavigational／marineenglneerlngStudents

at universitylevel．This report presents the activities and preliminary

observationsofthePROFSteam’songolngreSearCh・

恒・lH〃止∴lん〃両肌リ叫ヾ／M力血、′′・机仰、J・…′…〃…ん川h・川J叩仙一世丁・川川・ヾ・
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I Projectaimsandobjectivcs

VariousCOnfbrences，Seminarsandworkshopshaverevealedthatthereis an

urgentneedtoestablishasound，Well－StruCturedpro航1eofaqualinedMaritime

EnglishinstruCtOrforhigher METinStitutionsin orderboth to satisfythe

demands ofthe currentlegislation，aS Wellasthe requlrementS Oftoday，s

maritimeindustry・Putsimply，instructorsofMaritimeEnglish，justlikeallother

instruCtOrSinvoIvedintheeducationandtrainingofseafarers，havetocomply

With　Section A－I／6（3）of the STCW1978／95which requires，that“all

instruCtOrS…areaPPrOPriatelyqualinedfortheparticulartypesandlevelsof

training．．．ofseafarerseitheronboardorashore．”

ThePrq陀ssionalPrQfileqraMbritimeEnglishlnstructorげROFS）prqject
aimsontheonehandtocreategenerallyacceptedguidelines／recommendatjons

forMETinstitutionmanagementOnhowtoqualifyteachersofgeneralEnglish

and otherpersonsOfsubstandardmaritime－teClmicalqualifications currently
teaching English to navigational／marine engineering university students to

becomelecturersinMaritimeEnglish，meetingatleasttherequlrementSOfthe

relevantlegislation，andontheotherhandtoprovideprospectivecandidatestoa

MaritimeEnglishteachingprofbssionwithanideaofwhatwillbeexpected斤om

them（bothintermsofthenecessarymaritimebackgroundknOwledgeandthe

appTOpriate methodical qpalincation）shoulq they wish toinstruCt
navlgational／marineengineerlngStudentsatuniversitylevel．

TheinitialideaforPROFSwashatchedindiscussionsrePulting丘・omthe
researchers，ownexperienceincombinationwithpreviousresearch・TwopaperS

WerePrePared（Cole，Trenkner）forIAMU’sAGA4inAlexandria（September

27－OctoberOl，2003）andforIMLA’sIMEC15inStPetersburg（OctoberO7－10，

2003）wheretheauthorspreヲentedatypologyofMaritimeEnglishinstructors・

AsaresultoftheencouraglngreSPOnSe，areSearChproposalapplicationwas

madetoIAMUinNovember2003；thePROFSprqiectwasapprovedonJuly12，

2004withatimelinebeginnlngOnOctoberO1，2004．Thefinaloutcome，tObe

deliveredbytheendof2005，Willbesevenwo正packagesanda丘nalreport

includinganexecutivesummary・

2　RcIcvancetotheworkofIAMtJ

ItiswellreportedthatmorethanthreeintenaccidentsoccurrlngatSeaOrin
POrtS Canbe attributed to communication de丘ciencies，Prlmarily due to an

insufBcientcommandamongseafarersorothermaritimepersonnelofwhatis

Called Maritime English As a result，thelegal requlrementS regarding

COmmunicative competendy，aS mentioned above，have been considerably

Sharpenedinrecentyearstopromotesafbtyatseaandinports．Coincidently，aS
thepercentageofseafhrersintheshippingindustryshrinksandthenumberof

intemationallyemployedshore－basedpersonnelincreases，MaritimeEnglishhas
become an essential career tool，Permitting mobility，neXibility　and
COmPetitiveness．
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Theauthors，havingwofkedextensivelyinthis重eld，haveobservedtherisein

interest and concem Ofmaritime organisations as to how they should best

accommodatethesenewdemands．MaritlmeEducationandTraininginstitutions，

0鮎nreluctanttorecogniseMaritimeEnglishonanequalfbotingtoNavigation

OrMarineEngineerlng，OrtOdedicatemoreinstruCtionhoursinanalreadytight

PrOgramme，have been keen to重nd more ef稔ctive strategies．0Renthisis

attempted by paylnglittle orno attention tothe amorphous globalbody of

MaritimeEnglishinstruCtOrSattheirdisposalandthevariousqualincationsand

SkillsindividualinstruCtOrS pOSSeSS，Or do not possess，inmeetingthelegal

requlrementS．Thus，theresultsand丘ndingsofthisprqject，i．e．theguidelinesand

recommendationstobedevelopedandsuggested，Shouldhaveadirectimpact

upontheurgentlyrequiredimprovementoftheMaritimeEnglishcommunication

COmPetenCe Of the graduates of maritimeinStitutionsvia a solidly based

PrOfbssional pro且le of the　instruCtOrS teaChing navigational and marine

englneerlngStudentsatlAMUafnliatedinStitutions．

3　ReseardlqueStions

ThekeyquestionsbeingconsideredbythePROFSprqjectteamare：

・　WhattypesofMaritimeEnglishinstruCtOrSareCurrentlyemployedat
METinstitutions？Whatistheusefulnessandlimitationsofeachtype？

・　WhatarethelinguisticandmethodicalrequlrementSOfa“qualined”

MaritimeEnglishinstruCtOr？HowcantheserequlrementSbemet？

・　Whatistheminimummaritimebackgroundknowledgerequired？How

Canthisbebestacquired？

・　Whatfurtherquali且cationmeasuresforMaritimeEnglishinstruCtOrSin

themaritime feldandinlanguageteaching／acquisitionmethodology
canbeident摘ed？

・　Which profbssional organisation or a用1iation would best assist

Maritime EnglishinstruCtOrSin meeting the requlrementS OfSTCW
1978／95？

・　lsthereasuitablebodytooverseedevelopmentsandadviselAMUon
PrOgreSS？

4　Methodologyandpreliminaryobservations

Bothdeductive andinductive reasonlng PrOCeSSeS Were COnSidered to be

appropriateforthistypeofresearCh．ThedeductiveelementCOnSistsprimarilyof

academic desktop research based on the researChers’own experience　in

COmbinationwithpreviousresearch，WhereastheinductiveelementinvoIvesthe

evaluationoftheresponsetoaspeciallydesignedquestionnaire，theevaluation

Ofround－tablediscussions，perSOnalinterviews，andbrainstormlngSeSSionswith
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intemationalMETstudentsandgraduatesaswellaswithrepresentativesofthe

maritimeindustry．

4．1Deductiveelememt

Thedeductjveelement，basedontheteam’scollectiveexperienceandprevious

research，WaSlargely arrived atir）the papers notedin sectionl above and

re鎖ned，withthethirdmemberoftheteam’SinClusion（Pritchard），atthekick－0ff

meetillgin Wamemnnde（September29－30，2004）and throughfollow－uP
communications．

4．1．1Typology

Thetypology proposedfor considerationincludes4categories ofMaritime

EnglishinstruCtOrStyPicallyemployedatMETinstitutions，namely：

1．CareerSpecia）ists，reCOgnisedasthey：

a．areGraduates／Quali鮎dTeachers；
b．havebecome“marinated”phaveseafaringcredibility；

C．haveareasonableinstitutionalstanding；

d．may（ormaynot）be“qual摘ed”toteachMaritimeEnglish．

2．EnglishLanguageandLiteratureGraduates，reCOgnisedasthey：

a．areloversofEnglish；
b．arenotnecessari1yinterestedinappliedlinguistics；

C．PrefbrtoteachgeneralEnglish；

d．areo氏enaskedtoteachMaritimeEnglishbutfailtomeetthe
STCWstandards．

3．FormerSeafarers，reCOgnisedasthey：

a．aretechnicalexpertsbut．．．

i．notnecessarilyski11edatEnglish；

ii．notnecessarilyskilledatteaching；

iii．oftenover－Challengetheirstudents．

b．coulddelivertechnicalsubjectsinEnglish・

4．“Native”English Speaking Persons（“backpackers／nomads”，housewives，

SpOuSeS，retirees，etC），reCOgnisedasthey：

a．are often employed to motivate students tolisten／speakin

Englishbut．．．

i．notnecessarilyskilledatEnglish；

ii．notnecessarilyskilledatteaching；

iii．rarelyknowledgeableinmaritimematters．

A餌食h category has been considered，namely thoseinstruCtOrS at MET

institutionswhoareencouragedororderedtouseEnglish（asaforeignlanguage）

Whenteachingtechnicalsu句ects．SuchpersonsarenotregardedbythePROFS

teamasMaritimeEnglishinstruCtOrSbutareincreaslnglyseenbymanagement

as a丑he sourceofsupplyingstudentswiththeperceiveddosageofMaritime

Englishrequired．TheteamrecognlSeSthatthisapproachcouldplayasupporting

rolebuthasyettoseeaninStitutionprovidingaconsideredlistoftheintended

leammgOutCOmeS，SuggeStingthatstandardshaveyettobeestablished．Instead，

theteammuchprefbrstheso－Called“twinning”approach（theessenceofwhich
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invoIves partnerlng teClmical subject　inStructors with Maritime English

instructors）・However，thetemptationforinstitutionalmanagers，in丘nancially

StretChedsituations，tOdoawaywiththeMaritimeEnglishinstructoraltogether，

hopingthattheEnglishcompetencyoftheremalnlngteClmicalteachingstaffwill

besufBcientcompensation，CannOtbeignored．Theprosandconsofthe“甜h

CategOry”andtwimmingwi11receivefurtherattentionintheFinalReport．

4．2Inductiveelememt

Theinductiveelementconsistedofaspeciallydesignedquestionnairethatwas

PrOduced，trialled，amendedand且nalisedduringthefirstquarterOftheprq］eCt’s

time丘ame．Inaddition，adiscussion／interviewpaperwasdevisedinmuchthe

SameWayforuseatround－tablediscussionsandduringpersonalinterviews．Itis

reassurmgtOnOtetherespondentsandparticipantshaveumanimouslyregarded

thetenorandstrategicaimsofthequestionnaireandroundtablediscussionsas

appropriate，andthe o叫ectives ashighlyrelevantforpromoting／ensurlngthe

qualityofMaritimeEnglishinstruCtion．

4・2・lQuestionpaire
ThequestionnalreCOntainedabriefintroductorydescrlPtlOnOftheaimsofthe

Prqject，andfourparts．

・　Partl：WaystoMaritimeBackgroundKnowledge－tObecompleted

byMaritlmeEnglishinstruCtOrS

■　4subsectionscontaininglntOtal16“questions”

・　Part2：WaystoMaritimeBackgroundKnowledge－tObecompleted

bymarinersteachingorexpectingtoteachMaritimeEnglish
－　4subsectionscontainingintota110“questions”

・　Part3：MaritimeEnglishManagement－tObecompletedbymanagers

responsiblefor，butnotteaching，MaritimeEnglish

・4subsectionscontainingintotal17“questions”

・　Part4．Opinion－tObecompletedbyallrespondents

・20Statementstoberankedonascalefroml（“strongno”）to

6（”strongyes”）

・　Roomwasprovidedforadditionalcomments．

Thequestionnairewasdistributedextensivelythroughouttheworld，Primarily

atmeetingsandconferences，throughemailandwebsites，aSWellasatmaritime

institutionsandviapersonalcontacts．Usingsuchmethodsofdistributionmeans

thatitisimpossibletocalculatethedistributionketumratio．

Theendofthesecondquarter（March31）markedthedeadlineforinCluding

the questionnaire responsesinto the statisticalsummary．At this point129

responseshadbeenreceived；theinitialtargetOflOOreplies，havingbeenwell

SurPaSSed，SuggeStS that the outcomein general terms will be statistically

representative．Ⅰtshouldbenoted，however，thatthemqjority ofrespondents

represented Maritime EnglishinstruCtOrS，80％，withmariners teaching or

expecting to teach Maritime English，and managers responsiblefor，butnot

teaching Maritime English，Sharing equally the remalnlng20％．AIso worth

noting，hasbeenthellmitedresponse丘omIAMUmembers，
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ThetaskofcollatingandsummarlSlngtheresponsestothequestionnairewas

completedduringthethirdquarterandthedocumentation（includingtheiaw

data）hasbeendepositedwiththeIAMUSecretariat．Atthetimeofwritingan

evaluationoftheresponsesisunderwayandthiswillbereportedandreflected

uponinthedeliverablesandthefinalexecutivesummary・

4．2．2　StructuredrouAdtablediscussionsandinterviews

ThePROFSteammembersarefullyawarethatquestiorlnairesdonotalways

“tellthe truth”．ln orderto o飽etthis problem the team’s methodology has

included struCtured round table discussions and personalinterviews．The

StruCturalelementhasconsistedofaspecia11y designed，in－depthround－table

questionsheetforuseonappropriateoccasionsduringthe丘rstthreequartersof

theprqjectperiod．Amongothers，threespecificgatheringsweretargeted，giving
mostsatisfactoryresults：

・　the Intemational Maritime English Confbrence IMEC16

（intemational but primarily Asian participation）heldinManila，

PhilipplneS，October26－29，2004；

・　themid－PrqjectteammeetingatWorldMaritimeUniversity，Malm6，

Sweden（internationalparticipation：METMastersdegree students），

AprilO6，2005；

●　theIMO Maritime EnglishInstructor’s Training Course，Szczecin，

Poland，（eastemEuropeanparticipation），May30－JunelO，2005．

Unfortunately none ofthe team was able to attendIAMUTs AGA5in

Tasmania，Australia，however，itisunderstoodthat at the team’s request an

announcement was made to promote the prqiect andthe questionnaire was
distributed．

Thequestionsfordiscussionaspresentedinthequestion sheetrenectthe

prqject’sresearchquestionsandwereasfollows：

・　WhattypesofMaritimeEnglishinstructorsarecurrentlyemployedat
METinstitutions？Whatis the usefu1ness andlimitations of each

呼pe？

・　How，based on your experience，Can METinstitutionsimprove

MaritimeEnglishinstruCtion？

Whatistheminimummaritimebackgroundknowledgenecessaryfor
aMaritimeEnglishinstruCtOrtOadequatelyperformhisnlerjob？How

Canthisbebestacquired？

Can／couldaMaritimeEnglishinstructorbecome“qual沌ed”？Ifso，

Whatare／wouldbethelanguageandteachingrequlrementS？Howcan

theserequlrementSbemet？

Whichprofbssionalinstitution，Organisationora用Iiationwouldbest

assistMaritimeEnglishinstructorsinmeetlngtherequlrementSOf・
STCW1978／95？

The task ofrecording and summansmgthe results ofthe round table

discusSionsandpersonalinterviewswascompletedduringthethirdquarterand
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thedocumentation（includ軍ngtherawdata）hasbeendepositedwiththelAMU

Secretariat．Atthetimeofwritinganevaluationoftheresponsesisunderway

andthiswi11bereportedandrenected uponinthedeliverables andthe丘nal

executivesummary．

5　ThcAGA6prcscntation

OntheoccasionofAGA6theprqjectwillbenearlngitscompletion．Itisthusthe

intentionoftheteamtoreporttothepartlCIPantSOnthegeneralprogressand
SPeCincfindingsoftheprqiectwhilstprovidingrecommendationsfortheIAMU

membershiptoconsider．Thecompletedresearchelement（rawdata）wi11become
availabletomembersonlyatthediscretionoftheIAMUBoard．

6　ConClusion

TheresultsoftheresearChandthedeliberationsofthePROFSprqjectteamwi11

bepresentedineightdeliverables（wo正packages）asfollows：

WPO：lntroductiontotheprqject，includingadescriptionofthemethodology
employed．

WPl：Categorisingthe pro爪les ofthe varioustypes ofcurrently employed

Maritime English（ME）instructors，Clarifying　the usefulness and
limitationsofeach．

WP2：ldentifyingthelinguisticandmethodicalrequirementsofaqualinedME
instruCtOrandthewaysofmeetingthem，

WP3：Identifying the horizontal／vertical maritime background knowledge

（scope／depth）tobeexpectedofaMEinStructorandthewaysofacquiring
such．

WP4：Identifying adequate，aPprOPriate and practicablefurther quali丘cation

measures　for MEinstructors　in　the maritime　且eld，inlanguage

teaching／acquisitionmethodologyandcoursedevelopment．

WP5：ProposlnganaPPrOPriateafBliationoftheMEteachingstaffwithinthe
struCtureSOfMETinstitutionsinordertoguaranteetheirinvoIvementin
theoverallMETconceptionofthelatter・

WP6：ProposlngaSuitablebodytooverseedevelopmentsandadviseIAMUand
other relevant authorities on progress and probably certifythat the
requlrementSOfSTCW1978／95＆SOLAS1992／02aremet・

WP7：Finalreportwithexecutivesummary・

ThePROFSprqjectwillconcludebytheendof2005・
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Potentialconsequencesof

imprecisesecurityassessments

J．U．Schr6derl，M．Q．MqjiaJr．I，P．KMukhedeel，
F．M．Manolisl＆S．DreeLさen2
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Abstract

TherecentlyimplementedIntemationalShipboard and PortFacilitySecurity

（ISPS）Coderequiressecurityassessmentsforshipsandport払cilities・AlthOugh

PartBprovideselaborateguidanceonissuestobeobservedandincludedinto

suchriskassessments，agenerallyacceptedmethodologytocarryoutsuchrisk

assessmentsisnotprescribedintheCode・This allowsforsubjectiveexpert

judgementasthebasisforsecurityriskassessments・However，Su句ectiverisk

assessmentwillvarylnSCOPeandresults・Thisisanormalftatureofanyrisk

assessmentinvoIvingoplnlOnSOfdiffbrentindividuals・Thiswould，inprlnCiple，

notcauseanyharmiflegalconsequenceswouldnotbeinvoIvedinCaseashipor

itscargowassubjecttoasecurityincident・Legalexpertsvoicedopinionsthatin

suchasituationtheywouldchallengethesecurityriskassessment・Inthecase

thatanissueconnectedtothesecurityincidentinquestionthatharmedshipor

cargowasnotaddressedproperlyinthesecurityaSSeSSmenttheywouldquestion

theseaworthinessoftheship．Thiswould，Ofcourse，havefar－reaChingliability

consequencesforshipowners・Thequestion，therefore，ishowshipownerscan

beprotectedagainstunCertaintyresulting丘omimprecisestandardsforsecurity－

riskassessmentoftheISPSCode．

人●し叩りハ人．・仙JJ・〟血L≠・‖〟坤∴ヾJH′′・小一′雨lハ、し・川仇・′札、l・州川●／／′血い、・

1ⅠntrOduction

TheISPS Codel1］requiresinits PartA Sec．8a shipboard securityrisk

assessmenttobecarriedoutasHanessentialandintegralpartoftheprocessof

developingandupdatingtheshipsecurityplan・”Guidanceisgiveninthenon－
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mandatoryPartBoftheCodeinthecorrespondingPara．8．Acomprehensivelist

Ofissuestobeconsideredwhen suchasecurityriskassessmentiscarriedis

PrOVidedinthis regulation．Apart録omthis non－bindinglist ofissues no

methodologylSSuggeSted．OnlybriefandgeneraladviseisglVeninparagraPh

8・2，WheretheCompany SecurityOfncer（CSO）isrefbrredto“anyspecific

guidanceo飽redbytheContractingGovernments”．Totheknowledgeofthe

authorsonlyonecountry，theUnitedStates，hasspeciBedsuchguidancel2］．

ThisleavesituptotheCSOtode坑neasuitablemethodology．Principallythere

isnothingwrongwithsuchanapproach．In払ctitisusedwidelythroughout

Variousapproachestotheassessmentofsafbtyandsecurityrelatedmatters．One

aspectofconcemis，however，thatsuchanapPrOaChinvoIvesacertaindegreeof

deviationandcomparabilityoftheresultsprovidedbydi飴rentriskassessment

teams・Theresultingquestioncouldthereforebewhytodiscussthisissueany
加her．

TheanSWertOthisisrelativelysimple．Thesecurityriskassessmentformsthe

basisoftheshipsecurityplan，Whichcreatesthesecuritysystemonboardaship．

AplannOt addressing allrelevantmaritime securityareaS Ofconcem COuld

therefbre be considered as not sufncientand subsequently open up the

OPPOrtunltytochallengetheseaworthinessoftheshipinquestion．Thiswould

Clearlyresultinfarreachingliabilityissuesfortheshipowner．Althoughnocase

is yetkn0wninthe above－mentioned securitycontext，attemPtS have been

undertaken to cha11enge the seaworthiness　in　court　with respect to the

Intemational Safety Management（ISM）Codel3］，a Code bearing many

Slmilarities to theISPS Code．Prominent examPles were Eurasian Dream，

Tbrepo，andPatraikosIIl4］．ThequestionthereforeremainsifacargOOWner

COuldchallengeashipownerforlackingduediligencewithrespecttothescope
OfasecurityriSkassessmentifthisriskassessmenthasnotaddressedareasof

COnCemWhichledtocargodamageinasecurityincident．Ifthisisthecase

WOuldit not be desirable to have stricter guidelinesfor ship securityrisk

assessment，Whichwouldlimittheliabilityofshipowners？

This paperisintended toinvestigate theissues mentioned above and to

highlight poterrtial consequences．ltwi11furthermore outline a丘amework

intendedtosafeguardsufBcientsecurityriskassessmentanddiscussadvantages

anddisadvantageslinkedtominimumStandardsforsecurityriskassessment．

2　Whatcanshipcrewsdoagainstmaritimesecuritythreats？

The options available to ship’S crews when dealing with maritime security

threatsareVerylimited，Tobeginwith，Shipcrewsareneithertrainednorattuned

torespondingtosecuritythreats．Seafarersareonlybeginningtodaytotrain，aSa

resultofISPSCodeimplementation，tOdeterandpreventthreatsandtomitigate

the effbcts ofsecurityincidents．Nevertheless，their security tasksare Only

COllateraltotheirprlmaryfunctionsasnavlgatOrSandenglneerS・Theycannotbe

expectedtoreacttoasecuritythreatinthesamemannerassecurityprofbssionals

Whoaretrainedtodetect，intercept，delay，Orneutralizetargetsl5］．lndeed，the

PrOPOSed security－related amendments to theIntemational Convention on
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StandardsofTraining，Certincationand WatchkeepingforSeafarers（STCW）

COnCentrateOntheintegrationofshipsecurityofficer（SSO）trainingwithinthe

Curriculumandnotcombatorweaponstrainingl6］．Thiscomplementsthelong－

StandingpolicyofvariousmaritimeorganizationsagainstthearmlngOfsea血rers

inSpiteofrapidlyrisinglevelsofmaritimeviolenceinthepasttwodecades・

Prevai1ingmannlnglevelsandthedemandingnatureofshipboardliftarealso

払ctorsthatlimittheoptionsavailabletoshipcrewsindealingwithsecurity

threats．Crewshavesimplybecome“toosmal1andtoobusytoo飴ranysortof

realisticprotectionagainStahumanintelligenceactivelyseekingtosubvertthe

Shiptoitswickedpurpose”［7］・

Themostprevalentsecuritythreats払cingshipstodayarepiracyandarmed

robbery．Thegroupsthatcommittheseunlawfulactscomeindi脆rentlevelsof

organizationandsophistication andemployvarietiesofmodicperandi・One

varietythatispopularinthewatersofMalaccaStraits andIndonesiais one

wherearubberboatcarrylngtheattackerswouldcomealongsidethemerchant

vessel，Climbonboardusinggrapplinghooks，bindthecrewwithrope，COllectal1

personalvaluables，andraidtheship，ssafb・Manyattacksresultinsomesortof

lqurytOthecrew．lnafbwattackswherethevesselanditsentirecargowere

hiiacked，CreWmembershavebeenki11edorseriouslyirtiuredeitherasadirect

resultofviolencefromtheattackersorwhiletryingtoneeorescape．According

tostatisticscollectedbytheIntemationalChamberofCommerce－Intemational

Maritime Bureau（ICCJMB）fortheyear2004，atOtalof325attackswere

reportedbyships，Ofwhich197invoIvedpiratesandarmedrobberswhowere

armedwithguns，knives，OrOtherweapons．Duringthisperiod，234personswere

eitherkidnappedortakenhostage，59wereirtjured，30Werekilled，and30are

Stillmisslng．226shipswereboarded，12shipswere伽edupon，andllships
Werehijackedl8］．

The threat ofmaritime terrorism，On the other hand，remainslargely a

potentialone・ComparedtoplraCyandarmedrobberyagainstships，thereare

relatively fbwerincidents ofmaritime terrorism・The Santa Maria（1961），

dc力地上α〟rO（1985），C卸げPoro∫（1988），0〟グムα卸呼止ね成αか加（2000），（ぶ

Coわ（2000），上加占〃曙（2002），物e痴rヮ74（2004），肌d加如月α椚0〃α（2005）

aresomeofthefbwthatreadilycometomind．Also，aSeCuritythreatinvoIving

terrorismcarrieswithitapotentialformuchgreaterdamageandiTtiury・While
piratesandarmedrobbersairntoescapewiththeirlivesandthestolenjtems，
terrorists do not seekthe cargo orperSOnalvaluables・Terrorists are highly
trainedintheuseofviolenceandstandready，ifneedbe，tOkillothersortoglVe

uptheirownlivesl9］・

There areotherthreatstothe securityofship’s crews aside舟ompiracy，

armedrobbery，andterrorism・OnethreatforwhichtheISPSCodewasalso

developedistheproblemofstowaways・AccordingtoIMOstatistics，265cases

WeTerepOrtedin2002and185in2003［10］・Thediscoveryofstowawaysisa

ser10uSViolationoftheintegrityandsecurityofthevessel，ndstowawayswho

findthemselvesindesperatesituationscouldresorttoviolenceagainstthecrew・

Bythesametoken，therehavebeenincidentsl11］wherestowawayshavebeen

abusedandevenkilledbythecrew．
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Itistooearlyto determinewhatspeciBc efEtctthelSPS Codehashadin

termSOftheriskpro斤1eofships．OnecanOnlyassumethattheconscientious

implementationoftheCodewouldincreasedeterrenceagainstcriminalattacks

andthereforeresultinalowerriskprofile．Ttisnowmorethanayearatterthe

Code enteredintoforce and anumber oforganizations haveissued positive

COmmentSOntheshippingindus什y’scomplianCe．TheUnitedStatesCoastGuard

（USCG）praisedtheintemationalmaritimecommunityforhaving“demonstrated

チSigni且cantlevelofcompliancewiththeISPSCodeontheJulylst（2004）
lmplementationdate”【12，p．2］．TheUSCGalsoreportedacontinuingdownward

trendintheoverallrateofISPS－relatedm毎orcontrolactions（MCA），thatis，

denialofentryintoport，eXPulsion丘omport，andshipdetention・InJuly2004，

theratewas2．5％．Byyearend，theMCAratehaddroppedtol．5％or920utOf

6，087inspectionsl12，pp．6，25］．Similarpraisewasgivenbythesecretariatsof

boththeParisandTokyoMemorandaofUnderstandingonPortStateControl．
The Paris MoUreported al．46％ISPS－related detentionratell■3］whilethe

Tokyo MoU reported1％［14］．However，eVeninthe face ofsuchpositive

COmmentSitisimportanttonotethatthequestionofwhethersignificantISPS

COmPliance－aSdeterminedduringportstatecontrol－tranSlatestomoresecure

Shipsandseafarers，1SaCOmPlicatedone．

Afterthepassageoftimeandtheaccumulationofsufficientdata，itmight

eventual1ybefeasibletomeasurethelevelofsuccessoftheCode．Asregardsthe

threats ofpiracy and armed robbery，IMB statistics show a decreasein the

numberofattacksreportedbetweentheyears2003（445attacks）and2004（325

attacks）［8，p，6］．TheyalsoshowasignlfiCantdecreaseinthenumberofattacks

according totype of attack（attempted boarding，detention，nring，h軸ck，
robbery，etC，），typeOfviolence employed（hostage－taking／kidnapping，aSSault，

injury，killing），andtypeofarmsused（guns，knives，Otherweapons）forthenrst

quarterof2005comparedtothesameperiodoftheprevious坑veyearsl15］．It

WOuldbeinterestingto see whetherinafewyears thistums outto bethe

beginnlngOfadiscemabledecreaseinreportedincidents．Asfarasthethreatof

terrorismisconcerned，thelackofcriticalmassinstatisticaldatawillprovethe

taskofdetermlnlngSuCCeSStObeevenmorechallenglng．

TomeasuretheISPSCode’ssuccesswouldbetodeterminewhethership

CreWS are ableto achievethe Code’s objectives ofeffbctiveb′deterring and

preventingunlawfulactsandmitigatingtheconsequencesofanactualsecurity
incident．Asmentionedearlier，Shipcrewsarealreadyatadisadvantagebecause

Oflowmanninglevelsandheavyworkloads．Also，attentiontosecurityisnot

innateintheseafarerinthesameTaythatsafbtyhascometobe・Inaddition，
becausean0飴nsivecapabilityislnCOnSistentwiththeobjectivesofthelSPS

Code，theonly“weapons”availabletoship’screwaresafetyequipmentsuchas

伽ehosesandsignalflareS・Inotherwords，theanSWertOtheqdestionCan．sh＊
CreWS弓酔ctiveかreacttosecuriO）incidbnts？isaqualified“yes，”thatis，tOthe

extentthattrainingandpro負ciencyindeterrenceandothersecuritytasksare

requiredbythelSPSCode．Oncedeterrenceandpreventionhave払iledanda
SeCurityincidentisimminentorunderway，theactionsavailabletothecreware

basicallylimitedtoactivatingtheshipsecurityalarmsystem（SSAS），Calling
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emergencystations，eVaCuatlngtheship，andactingoninStructions丘omthe

COntraCtinggovernment．

Thereisnotmuchaship，Screwcandoonceanarmedrobberorterroristhas

decidedtostrikeinspiteoftheship’sISPS－COmPliantsecuritysystem・Merchant

shipsarenotequippedwitheitheranactivedefenceorofftncecapability・Infact

as the tLSS Coleincident so clearly demonstrated，eVen a teChnologlCally

advanCedguidedmissiledestroyermannedbyprofessionalnavalwarriorscould

belimitedinitsresponseoptionsoncethewatercra氏，itslethalcargO，andits

crewofsuicidebombershavealreadyblownuplnathousandpieces・Inthecase

ofmerchantvessels，SeCurityriskmanagement（inmanycases，riskavoidance）

throughtheISPSCodeiso脆redastheoptimumsolution・

3　Liabilityfbrunseaworthinessinthecontextofmaritime

SeCuriけ

Thecentralissuehereiswhethernon－COmPliancewiththeISPSCodeconstitutes

afailureofseaworthinesswhichintumCanleadtopotentialliabilityonthepaIt

ofthe carrier or shipowner・An afnrmative conclusion may argual）ly be

attributedtoadubiousshipsecurityplanbasedondencientorinadequaterisk

assessment・Theproblem，Ofcourse，isthatthereareneitheranydecidedcaseson

thispointinrelationtotheISPSCode，nOristhereanyauthoritativeorscholarly

legalliterature．（See，however，［16，P・370］wheretheauthorsrefbrtode鮎iency

inISPScompliance，inparticular，1ackofcrewsecuritytraining，deficientISPS
documentation and master or crew negligence as possibly constituting

unseaworthiness．）Atbestananalogycanbedrawnwithliabilityimplicationsfbr

failureofseaworthin9SSinrelationtotheISMCodeinthecontextofwhich

someviewshavebeenexpressedandsometangentialrefbrenceshavebeenmade

judicially，ThesewillbeexaminedinthefbllowlngteXt・

3．l Whatisseaworthiness？

Forthediscussiontobemeaningfu1，itmustobviOuslybeginwithareviewof
whatisthelegalconceptofseaworthiness・Thisisanotionpeculiartomaritime

lawandexistsmainlywithinthedomainofcommercialmaritimelaw；tObe

precise，1nCOntraCtSOfcarrlageunderbi11soflading，incharterpartiesandin

marineinSuranpecontractstemperedbyrelevantstatutoryprovisions・Judicia11y，

aseaworthyshiphasbeendescribedasonethatisH・・・inafitstateastorepalrS，

equlpment，CreWandinallotherrespects，tOenCOuntertheordinaryperilsofthe

seaofthevoyage”（DixLOnV．Sadlerl17］）・Aquestionthatarisesiswhethera

securityriskis an ordinary peril．Anotherjudicialdefimition describes a
seaworthyship．asH…OneWhichisreasonablyfitforitsintendedpurpose”

（Ph如SV．SSSantaMarial18］）．IfwithoutlSPSCodecertificationavessel
cannOtbeinSuredorutilisedtotransportcargointemationally，Canitbeargued

thatitisnot’’ntforitsintendedpurpose”［19，p・1601］？Theclassicde貢nitionof

“seaworthiness”inthe case ofFC・Bradlqy＆Sons Ltd v・FbdbralSteam

NavなationCo．［20，P．454］whereapprovingastatementonCan，erOnCa7riage

b，Saethecourtheldthat“［T］heshipmusthavethatdegreeoffitnesswhichan
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Ordinarycarefulownerwouldrequirehisvesseltohaveatthecommencementof

hervoyagehavingregardtoallprobablecircumStanCeSOfit．”

“Seaworthinessisnotanabsoluteconcept；itisrelativetothenatureofthe

Ship，tOtheparticularvoyageoreventotheparticularstageofthevoyageon

Whichtheshipisengaged”，（【21p・315］，apprOVedbyl22p．197］；Seel23para．

126］）．

3・2SeaworthinessincarrlageJaw：aPPlicationofHague－VisbyruIes

ArticleIIl，RulelrequlreSaCarriertoexerciseduediligencebeforeandatthe

beginningofthevoyagetomaketheshipseaworthyandcargoworthy．Theduty
Pertains to“all reasonably　foreseeable eventualities”but　in　Hnormal

PircumstanCeS”［24，P・19］・Thisraisesthequestionofwhetherasecurityincident

lSareaSOnablyforeseeableeventualityinnormalcircumstances．InlegaltermS

thetestisanobjectiveone，nOdoubt，butitsapplicationmaybe丘aughtwith
confusion．

In T71eEurasianDreaml23，Para．123］decision，the coultidenti丘edthe

followlngStePSintermSOftheapplicationoftheHague－VisbyRules：

First，theclaimantmustcarrytheburdenofprovlngunSeaWOrthiness・Second，

theclaimantmustprovecausation，i・e・，thatthelossordamageWaSPrOXimately

CauSedby unseaworthiness・（Seel19p・8］，forwhatconstitutes“proximate

CauSe”）・Third，thedefbndantmustcarryburdenofprooftoinvokethede臨nceof

duediligence；［25，P・5］・Fourth，ifthedefendantfailstodischargetheburden，he

WOuldnotbeentitledtorelyonanyoftheArt・IV，r，2exceptions・

Thisbringsustothefundamentalquestionofwhetherafailuretocomply

WiththeISPS Code per se js abreach ofthe requlrement tO eXerCise due

diligencetomakeashipseaworthy．InTheEurasianDreamthefailuretOhave

adequatedocumentation（FireManualin）mayhavebeenaconsiderationinthe

mindofthecourt・Supportintheafkmativeforthispropositionisdoubtfu1

giventhepaucityofauthority・Abetterpropositionisthatcompliancewiththe

lSPS Codeis　indicative of due diligence exercised by the defbndant

【19，p．16011．

Itisperhapsa払irconclusionthatcompliancewiththeISPSCodeonbalance

hasbetterevidentiaryuseasdefbnceofduediligencethannon－COmPlianCeaSa

POSitiveindicatorofunseaworthinessinrespectofHague－VisbyRules．（Forthe

SameCOnClusioninrespectofthelSMCode，Seel26pp．11－12］）．Atanyrate，a

judicialpronounCementOnliabilityarisingoutofunseaworthiness，Whetheritis

intheafBrmativeorinthenegative，WillsurelylmPaCt，Oratleastraisesome

Seriousquestionsrelatingtosecurityriskassessment．

4　Maritimesecurityassessmentasariskcontroloptionmr
theprotectionoftheshipowner

Followlngthediscussionsoftheearliersectionsofthispaperitcanbeconcluded

thatshipcrewscanpreventormitigatesecurityincidentsonlytoacertainextent．

Securityincidentscanresult＆omanumberofsourCeSandinvoIveawideranFe
Ofmethodologies・Itisthereforeverydifnculttoconsiderallpotentialsecurlty
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threatsapproprlately・AtthesametimeshipownerSWOuldbenefit舟omastricter

dennitionofthescopeofmaritimesecurityaSSeSSmentS，aStheycannotforesee

a11potentialsourcesofsuchincidents・ThequestiontoberaiSedishowthiscan

beachievedtakingalltheaforementionedaspectsintoconsideration・

TheISPSCodel1］apart付omitsSec．8inpartsAandBdoesnotprovideany

morespecificguidanceonhowtocarryoutshipboardsecurityriskassessments・

PartA（reftrinparticularto8．4）reftrstotheidentincationofexistingsecurity

measures，the evaluation ofkey shipboard operations to be protected，the

identincationofthreatstotheseoperationsandtheident捕cationofweaknesses

resulting丘omin丘astruCture，pOlicies，etC・PartBismoreelaborateandprovides

anumberofissuestobeconsideredinshipboardsecurityriskassessments（refEtr

topartBSec・8・7－8・10）・Althoughthislistis．notverylongitisspecinc
guidanceforriskassessments・TheonlyproblemlnVOIvedisthatPartBisnot

mandatory・Onecouldofcoursesaythatintheabsenceofotherguidelinesone
has to observetheissues mentionedin Part B．However，nOt all maritime

stakeholders are ofthis opinion．Recognized organizations（RO’S）provide

diffbrentguidelinesforshipboardsecurityriskassessments・Amqjority，SuChas

theAmericanBureauofShipping（ABS）orLloyd’sRegister偽ⅣOurStherisk

assessmentguidelinesprovidedbytheUnitedSatesCoastGuard（USCG）［2］・

TheUSCGguidelines，however，donotspeCi丘callyrelatetotheISPSCode・

Theyhavebeendevelopedforsecurityriskassessmentsingeneralandare

lacking therefore specinc cross－reftrences to the relevantISPS Code
requirements．TwoRO，S，DetNorskeVeritas（DNV）［27］andGermanischer

Lloyd（GL）［28］，havedevelopedguidelinesbasedondhecklistswhichhavヲa
verycloserelationshiptothelSPSCode・Bothapproachesapart打omvarylng

methodologieshaveanothersignificantdiffbrence・TheUSCGguidelinesdonot

inCludeanystatementsaboutlikelihoodsofsecuritythreats，WhereastheDNV－

GLapproachallowsforaconsiderationoflikelythreatsonly・Thismeansthaton

the one hand shipownerS Whofo1low the USCG approach strictly have to

documentanypotentialsecuritythreatanddevelopmitigationstrategiesofthose

issues which can resultinsevere consequences．Ifone wouldfo110W this

approachonehastoprovideforanumberofcostlymeasures・Ontheotherhand

shipowners fbllowingthe DNV－GL approach have to update their security

assessments丘・equentlydependingonthelatestsecurityinformationavailable・

Potential disputes about the validityand appropriateness of the security

informationarenotlikelytobeavoided・Tomakeitevenmoreconfusingthe

USCGrequlreSallshipscallingUSportstocomplywithbothpartsofthelSPS
Code－AandB．Theresultthereforewilltoacertaindegreemostlikelybe

舟ustrationbyashipownerwhoisconfrontedwiththetaskofarrangingfbr

securityrisk assessments on board his ships・What could therefore be
SuggeStionstoovercomethisproblem？

5　ConclusionsandsummaIT

Anysuggestionsregardingsolutionsfbrtheabove－mentionedproblemshaveto
considerthefo110wingthreeissues：
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Shipcrewshavelimitedcapabilitiestomitigatesecurityattacksagainst
theirships．

Motives／reasonsforsecurityincidentsresult危・Omalargevarietyof

Shipownersneedcertaintyaboutscopeandapplicablerequirementsfor

theshipboardsecurityasfarastheirliabilityisconcerned．

Inthisrespectitis rema止ableto seethatanumberofIMOinstrumentS Or

documentsissuedwithintheIMO丘・ameWOrkfocusslngOnriskas占essmentin

generalormaritime securityinawidersensehavetaken someoftheabove

mentionedpointsintoconsideration・Theyprovideformoreguidelinesonthe
COntentSOfriskassessmentontheirareaofinterest．

Oneexample，tObementionedinthiscontext，istheguidelineonFormal

Sa氏tyAssessment（FSA）［29］・The2002extendedguidelinesincludenotonly

“teclmical”riskassessment，butalsohumanreliabilityassessmentwithdetailed

descriptionsofmethodologleS・Anotherexampleistheguidelineonplacesof

refugel30］・InordertoassistmaritimeadmimistrationstheIMOprovidedfbr

theseguidelineswhereinsection3adedicatedpartdealswithriskassessment

Only・Althoughno specificmethodologleSaredescribedatleastanumberof

issuestobeconsideredduringtheriskassessmentislisted・Itishopedthatthe

Place ofrefugeguidelineswillbeextended andupdated similartotheFSA
guidelines．

MostrecentlyanOtherremafkal）leexamplewasglVenthroughtheTMO／ILO
CodeofPracticeonSecurityinPortsl31］．Theseguidelinesprovideforamuch

moredefinedframewofkforanumberofissuesaroundportsecurity．Therisk

assessmentpartwasglVenSPeCialattentioninthiscode・AfullmethodologylS
SuggeStedhere・ThisgoessignはCantlybeyondtheISPSCoderequlrementS・This
exampleisnottheonlyone・TheEuropeanCommission（EC）recentlysuggested

adirectiveonenhancingportsecurity［32］．AmexIdealswiththeportsecurity

assessment・Althoughthespec捕CationsmadetheredonotgobeyondtheISPS

requlrementSitisatleastremarkablethattheECfounditnecessarytoaddress
tbissu切ect．

ThequestionstillremainSwhyisspecialattentiononlypaidtoportsecurity
andnotto ship securityaswell？Although shipsaretheweakerlinkinthe

SeCuritychaintheystillhaveanimportantparttoplayinthesecurity斤amework．

Thelackofmorespeci鮎guidelinesdisadvantagesshipowners，Therefbremore
detailedguidelines shouldbe designedforships securityassessments．These
guidelinesshouldaddressthefollowlngpOints：

・Listofsecurityincidentsthatshipcrewscanrespondtodependingon：
○　typeoftheship；

O typeOf仇ecargo；

O Sizeofthecrew；

O tradingarea．

●　Listofkeyshipboardoperations（incl．sa伝tymeasures）whichhaveto

beprotected．
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・　List ofrestrictedareaS Where special security measures should be

introdueed．

Theabovelistedissues．arejustonlyaverygeneraloutlineofkeylSSueStObe
Observedinmoredetailedguidelines．Theseguidelineswouldbeinlinewith

Currentdevelopmentsonothermaritimesecurityrelatedissues，i．e．portsecurity．

More communication ofthe djf臨rent stakeholdersinpolitics，Shipping and

researChis needed to developandimplement such elaborate guidelinesin

Shipping．

Disclaimer

TheviewsexpressedinthispaperaretheperSOnalviewsoftheauthorsandnot

necessarilythoseoftheemployersoftheauthors．
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Estimationandallocationofsecuritycostsat
thePortofBoston

T．Campbell，R．V．Cellucci＆T．We11man
．1山†仙イM．相打＼．1山JゾJ山Jt一．ll・‘J‘ん・仙t

Abstract

Severalstudieshavebeen undertakento assessthe economicimplicationsof

ISPSwithemphasisonriskmanagementandcostcontrolinshipping・Attempts

havebeenmadeto exploretheinformationmanagementissuesthatrelateto

compliance withISPS code and other related regulatory requlrementS・

AccordingtoanOECDestimate，implementationoftheISPSCodewillcost

vesseloperators＄1．28billioninthe丘rstyearand＄730millionayearthereafter・

0urPaPerattemptStOidentifyallcostsassociatedwithimplementingtheISPS

codeintheportofBoston，Whileatthesametimeitfocusesondistributingthose
monetary amOuntSin a fair and efncientmarnerto allpartiesinvoIvedin

supportingthelocation，smaritimesector．Thesecuritycostswillbeestimated
withtheaidofsurveys，aVaihbledataandeconometrictechniques・Wealsowi11
estimatetheadverseeconomicimpactthatwilloccurtovariOusstakeholders

shouldamqiorbreachofsecurityoccur・BasedontheseBgures，thepaperwill

attempttobuildagametheoreticalmodeltocalculatehowtheimplementation

costsaretobeallocatedtothepartiesconcemed・Thepossibilityofextendingthe

modelto otherports bothinthe USA，andinothercountrieswi11alsobe
addressed．
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CriticalsuccessfhctorsofefFbctivesecurity

management：aSurveyOfVietnamesemaritime

transportserviceproviders
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Abstract

Inthisstudy，basedontheanalysisofthenatureofsecuritythreats，Weplacethe

three comer StOneSfor the efEbctive management of securityin maritime

tranSPOrt：qualitymanagement（QM），risk management（RM），and business

continuitymanagement（BCM）．Aconceptualmodelofcriticalsuccessfactorsof

effbctivesecuritymanagementisdevisedfollowingthisreasoning・¶lemOdelis

furtheranalysedanddiscussedfo11owlngtheanalysis ofasurvey COnducted

amongthreemaingroupsofmaritimetransportserviceprovidersinVietnam：

shippingcompanies，pOrtOperatOrS，and倉eightforwarders／NVOCCstowards

thisresearchissue．Findings丘omthesurVeyPrOVedthatallproposed24critical
success factors are validand shouldbe used as critical hctorsfor successin

e脆ctivelymanaging securityinmaritimetransport，SOaStO Satisfysecurity

requlrementS While enhancing other business objectives・The confirmed

implication ofthis researChisthat e飽ctive securitymanagement can be
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l Introduction

Inrecentyears，theissueofmaritimesecurityhasbecomeamqiorconcemOnthe

intemationalmaritimeagenda．Maritimesecuritydatesbacktoearlymaritime

history underthe themes ofpiracy and cargO the氏and nowincludes also

stowaways，peOPleanddrugtrafncking，information securityand，Ofcourse，

maritimeterrorism afterthe Septemberllthevent・There have been some

arguments elsewhere　that heightened security　measures would hamper

internationaltradeandhavenegativeimpactsonbusinessresults・However，＆om

themanagementpointofview，SeCuritythreatsinmaritimetransportshouldbe
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Viewedasoneoftherisksintheorganisation’sriskprofile．Theobjectiveof

SeCuritymanagementistosupporttheorganisationsinachievingtheirbusiness
goals and objectives・The management ofsecurityin maritime transportis

therefore，infact，amanagementandbusinessissueratherthanthecompliance
withintemational security conventions．Withthis background，One Of the
fundamental questionsin securitymanagementis how to achieve e飴ctive

SeCuritymapagement，e・g・SatisfyingヲeCurityrequirementswhileenhancing

Otherbusinessobiectives，SuChasservICequalityoroperationalefnciency．In
Other words，itisimportant toidentifyand comprehend the criticalsuccess

factors（CSFs）fortheefrbctivemanagementofsecurityinmaritimetransport．In
thispaper，Weaimtoseektheanswertothatquestion．Theremainderofthis
PaPerisorganisedasfollows．First，thefundamentalbackgroundforthisresearch

is presentedinthatthree approaches to e脆ctive securitymanagement are
analysed and discussed・Basedonthis，the criticalsuccess factors（CSFs）of

e脆ctivesecuritymanagementareidentified．EmpiricalvalidationoftheseCFSs
is presented next with the research methodology described and nndings

discussed．ThepaperCOnCludeswithrecommendationsfbrhtweextensionof
thisresearch．

2　Fundamentalbackground

2．1　TheQMapproachtoe鮎ctivesecuritymaJlagement

2．1．l SecuritydesignandprocesscontroI

Tnqualitymanagement，in－PrOCeSSqualitycontrolandmanagementisneededas

asupplementaryphilosophytopreventitfromthesourcesoastoensurethat

Variabilityduringtheprocessisdrivenout．Simi1arly，theprevention丘・Omthe

SOurCeinsecuritymanagementmustbefbllowedbyin－PrOCeSSCOntrOlinorder

tomonitorshipmentswhiletheyareintransitanddluSSignificantlyreducethe

risks ofa shipmentbeing tamperedwith，Creating security breaches．Inthis

respect，thepnmaryo句ectiveofprocesscontrolinthemanagementofsupply
Chainsand maritime transport securityis to have a better visible controlof

Shipmentswhilethey are en route，SO aStO enSuretheintegrityofphysical
Shipmentsandtheirassociatedinformation．AqualitysystemlikePoka－Yokecan

be efftctivelyappliedtosecuritymanagementSOthatoperatingprocessesof
Shipment movements can be controlled and managedfor securitypurposes．

Theseprocessesmustbedesignedandbuiltin sothatanytamperlngOfthe

Shipmentshastobedetected，ndmitigationmeasuresareimmediatelydeployed

induetime・Likequality，SeCurityshouldbebuiltin舟omaprqjectinception．

Besides，SeCurityShouldbeintegratedintotheoverallbusinesspolicyandplans

andshould not be conductedas a separateissue．This approachto security

management willhelp make securityaccepted as part ofthe dai1y business

Operations．

2・1，2TotalorgaIIisationalIbcusinsecuritymanagement

Inqualitymanagement，itisseenthatthetotalorganisationalfocusintermsof

the commitmentandleadership ofseniormanagement，andtheinvoIvement，
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empowerment andtrainingofemployeesis cruCialso astoinspireaquality

Culturethroughouttheorganisation，thuscontributingtoimprovedquality．The

bottomlineinthisrespectisthatseniormanagementrealisesthatthelong－term

benefitsofqualityfarexceedtheeOStSOfconformance・Security，aSitis
traditionallyde丘nedinorganisations，lSOneOfthemostpervasiveproblemsthat
an organisation must address．Since securityis a problemfor the whole
Organisation，itsimplyisnolongere飴ctiveoracceptabletomanageitfroma

SeCuritydepartment．QualityinitiativessuchastheSixSigmaprocessemphasise
the awareness，focus，and dedication of everyoneinthe organisation to

identifyingandfixingqualityproblems，andsuchatotalapproachiswhatis

neededinaddressingsecurityproblems；LeeandWhangl1］．Infact，Sincethe

ヲuPPOrtbyseniornlanagementfbrimprovingthequalityofproductsandservices

ISalreadyinplacelnmanyOrganisations，Whatisimportantisthatmanagement
executivesrealisetheeventualretumontheirsecurityinvestmentintheformof

greater e餌ciencies，better contingency plannlng agalnSt disruptions and

やprovedlevelsofcustomerserviceDoakl2］・Likequality，thekeytosuccess．in
1mPlementing securitymeasuresis the commitment and support＆om senlOr

managementsoastoinsPirethesecurityculturethroughoutanorganisation，thus

PrOmOting theinvoIvement and empowerment ofallemployeesin security

matters．Inthisrespect，teamWOrkisalsocritical，andpeoplemustwofktogether

togetsecurityworkdonesincenoonepersoncansecureabusiness・Likein

qualitymanagement，thetotalorganisationalfocusinsecuritymanagementis

vitalforthesuccessofanysecurityprogram．Thistotalapproachmuststartwith

thecommitmentofseniormanagementandtheirsecurityleadership，fo1lowedby

theempowermentandinvoIvementofallemployees，SuPPOrtedby su臨cient

traininginsecuritymatters．

2．1．3ContinuoussccurityimprovemeJltCyCle

Continuouslmprovementhas been provedto befundamentalfor successin

qualitymanagement，eSpeCiallyinTQM・Sincequalityimprovementisaprocess，

Organisationsshouldstrivefbrcontinuouseffbrtssoastodriveallthevariables

OutOftheprocessandachievea’Zerodefect，qualitygoal・TogetherwiththeSix

Sigmacycle，thePDCA（Plan－DoLCheck－Act）cycle，COTmOnlyknownasthe
Demingcycle，formstheconceptualbasisofcontinuouslmprOVementaCtivities

inmanyCOmpanies；Demingl3］．Sincesecurityisaprocessandnotaproduct，

thesameapproachshouldalsobetakentoe飴ctivelymanageSeCurity，meaning
thatorganisationshavetostriveforcontinuoussecurityimprovement（CSI）・

Thisisbasedonthefactthatsecuritythreatsarenotstatic，andthereforeall

necessaryactivitiespreparedtocopewiththemshouldalsobedynamic・TheCSI

CyClebeginswiththeplanning，inwhichsecuritythreatsareidentiBedandtheir

Criticalityandlikelihoodaredetermined，vulnerabilityisassessedandpriorityis

assigned．Thenextstageistodevelop，eValuate，andimplementsecuritypolicy，

strategies，andplanStOPreVentandmitigatetheefftctsofsecuritybreaches・As

somesecuritybreachesmayoccur，thenextstepistoverifywhetherpolicy，

strategiesandplanSimplementedhavesuccessfullypreventedormitigatedthe

impactsofsuccessfulsecurityincidents，aSWellascollectadditionalinformation

放omtheseincidentsforfurtheraqjustmentinthesecurityriskassessment・The
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nextstageofthecycleistotakeaction，meanlngthatproperaqjustmentsare

COnductedsoastocompletethesecurltymanagementCyCle．Fromthismoment，

anewmanagementcycleistakingplace，takingintoconsiderationallnewlnPutS

fromtheprevioussteps．Thecyclewillthuscontinueandbecomemoreandmore

finely－tunedfor better securitymanagement．The CSIcycleisillustratedin

Figurel．

SecudけriskassessmeIlt

Figurel：　TheContinuousSecurityImprovement（CSI）cycle．

2．2　Risk－basedsecuritymanagementanditsconnectionwith

BusinessContimuityManagemcJlt（BCM）

ThereisaninterrelationshipbetweenriskmanagementandBCM．Sincesecurity
riskis acomponent oftheorganisation’sriskportfolio，itisarguedthatthe

management of securityshould be based on soumd risk management，and

business continuityshouldalsobeoneofthe expected outcomes ofsecurity

management・Indeed，theliterature review has suggested that security

managementmustbebasedonriskmanagementinordertobeef臨ctive，andthe

StepSOftheriskmanagementprocesscanbeappliedtoaddresssecurityrisks．

Broderl4］emphasises the benems of risk－based sepuritymanagement，

especiallyhighlightingareaswheregreater（orlesser）securltyisneededthrough
SeCurityriskidentification，analysisandevaluation．ESPO【5］emphasisesthata

Stable andreliable portbrings risksumdercontrol，andbelievesthatpolicies

aimed at瓜ghting terrorism shouldbe clearlylinkedwith other and existlng

initiativesaimedat頁ghtingorganisedcrime，PlraCy，fraud，Smugglingandillegal

immlgration．Any measures and policies shouldfurthermore be based on a
seriousassessmentoftheactualrisksinvoIved．

ThestepsoftheriskmanagementprOCeSShavebeenwovenintothesecurity

managementPrOCeSS，inwhichsecurityrisksneedtobeident摘ed，analysedand

evaluatedin order to provide the grounding　for risk controI strategies．

FurthermOre，theorganisationalsoneedstodevelopacontingencyplanaspartOf

theprocesstohelptheorganisationreturnitsresilience，andthisisclearlythe

expected outcome of securitymanagementin connectionwithBCM．The

application of risk management　in　security　risk management has been
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emphasisedbymanySCholarSandpractitioners，eSPeCiallytheriskassessmentto

provide the backgroundfor risk control・A detai1ed study ofvulnerability，

criticality（consequence）andthreatisnecessarytoformulateasecurityrisk

profile．ltisarguedthatsuchasecurityriSkassessmentisthekeytomaking

lMO，sISPSCodeefftctive．Arisk－basedsecuritymanagementPrOCeSSShould

also consist oflbur core elements：threatidentiBcation，risk assessment，

acceptancecriteria，andtheimplementationprocessofriskcontroLTheseare

clearlythenecessarystepsoftheriskmanagementprocesssoastoeffbctively

manage SeCurityrisksintransportation andmaritimetransport・Specinca11y，

IarOSSil6］andNolanl7］ar等uethatanefEtctiveriskbasedsecuritymanagement

processmusttakeaholistlCapPrOaCh・rmerearethreephasesthatmustbe
consideredwithinsuchanintegratedprocess．First，itisnecessarytoidentifyall

possiblethreatscenarios・Thentheriskofeachscenariomustbecharacterised

（thethreatofeachscenariomustbeassessed，thevulneral）ilitymuStbeanalysed，

thepossibleconsequencesofeachscenariomustbedetermined）・Finally，the

informationgained放omthissecurityriskassessmentmustbeusedtoa4iustthe

plarmedriskmanagementcontroIsthatarealreadyinplaceorthatshouldbe

developedtdaddressnormaloperationrisks・Aprioritised，risk－basedapproach

to securitymanagementis a criticalelementin determining practicaland
affbrdable solutions．Once the risks areidentined，aSSeSSed，and prioritised，

actionplanscanbedevelopedtomitigatetherisks・

hshort，itcanbeseenthatthemanagementofsecurity，aSanelementofthe

organisation，srisk portfolio，Should be based on a soundrisk management

approachandbecloselyrelatedtoBCMinordertobeeffbctive・Inthisregard，

securitymanagementshouldadoptandintegratethefundamentalsofRMintoits

management PrOCeSS．Securitythreats，vulnerabilityand criticality must be

examinedandthesecurityacceptanCelevelmustbesetsoastoprovideaBrm

backgroundfortheimplementationofanysecurityoptimisationstrategy・The

organisation，in conducting　these management processes，Should　also
communicateandconsultwithitsintemalandextemalstakeholders．Moreover，

theseprocessesneedtobecontinuouslymonitoredandreviewedsoastoprovide

newinputstokeepsecuritymanagementabreastofchangingsecuritythreatsand

theirprobal）ilityofoccurrence，andtherefore，bevalidande脆ctive・lnaddition，

the organisation shouldalso address business continuitymanagement aS an

integralpart ofits security management，and haveinplace the necessary

processesandproceduressothatitcanretumtOreSilienceonceasecuritybreach
issuccessfu1．Withalloftheseinmind，OneCanarguethattheRMapproachto

securitymanagementandconsiderationofitsrelationshipwithBCMwouldbe

powerfu1managementweaponsfortheorganisationinthequestofachievingits

goalsandobjectives・

3　IdentificationofCSFsofefFbctivesecuritymanagemcnt

Securitymanagementiseffbctiveonlywhenithelpstheorganisationtoachieve

its goals and objectives by facilitatlng efncient business operations while

protectingtheorganisation，sresources＆omsecuritythreats・InthiscommeCtion，

ithasbeenarguedthattheQMandRMapproachestosecuritymanagement
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（SM）CanCOntributevaluableinputs．QMphilosophiesandprinciplesarenow
adoptedinnotonlySMbutalsoRMandBCM，WhilebothRMandBCMnot

Onlyhaveaninterrelationshipwitheachotherbutalsoaffbctthegood／ef稔ctive

SM・Today，manyOrganisationsareadoptingarisk－basedapproachtosecurity，
andthemovetoarisk－basedparadigmisacatalystformovingsecurityfroma
teclmicalspecialtytoanorganisationalcompetency．Moreover，Sincemodem

Organisationsmustcontinual1yadapttotheirenvironmentandemerglngrisks－

risksthatpe血aps unknOwnuntiltheorganisationisimpactedbythem，itis

Criticalthattheorganisationviewsecurityinthecontextofthelargerpicture－

SeCurityasoneoforganisationalorenterpriseresilience・Aresilienceapproach

transformsthebasicpremiseofsecurity－thatof’lockingdown，anassetsothat

itisfree舟omharmOrattaCk－tOOnethatpositionssecurityasacontributorto

Strengtheningtheorganisation’Sal）ilitytoadapttonewriskenvironmentsand

accomplishitsmissions・ThethreeapproachesofQM，RMandBCMtosecurity
managementasdiscussedaboveleadtothefollowlngprOPOSedcriticalsuccess

hctors（CSFs）forthee脆ctive．managementofsecurityinanyorganisation，
includingmaritimetransportservICePrOvidersassummarisedinTablel．

4　EmpiricalvalidationofCSFs

4・l Researchme仙odology

hordertoemplricallyvalidatethe24CSFsasidentinedpreviouslyasurvey

instrumentwasdeveloped・Thisinstrumentwasdevelopedonthebasisofan

exhaustivereviewoftheliteratureandthesubsequentresearchmodel．Ithas

beenre負nedseveraltimesbasedonthepilotstudyfindingsandonthecomments

andsuggestionsoftheexpertsintheneld・Theinstrumenthasbeensodeveloped

inordertomaximallycapturealltheCSFsofeffbctivesecuritymanagement．

Thequestionnairebeginswiththeguidelinesinwhichtheconceptofefftctive

SeCurity　managementis carefully explained，and the con丘dentiality　of

respondentsisassured・ThequestionswithrespecttothevariousCSFswere
jumbledandarrangedinarandomorderintheinstrumentSOaStOaVOidorder

bias・Therespondentswereaskedtoindicatetheirperceptionoftheimportance

OfeachcriticalsuccessfactorofESMonafive－POintscale（B・omlindicatingnot

atallimportantto5indicatingveryimportant）．Sincetheunitofanalysisisthe

maritimetransportserviceprovidingorganisations，thetargetpopulationinthis

researchis，therefore，enCOmPaSSlngthegroupsofshippingcompanies，POrt

OPeratOrS andfreightforwarders／NVOCCs which are providing maritime

transport servicesin Vietnam．The samplingframefor this researchis

COnStruCted倉omthedirectoryofshippingcompanies，pOrtOPeratOrSand丘eight

forwardersrNVOCCsinVietnamlistedintheVisabaTimes－VietnamShipping

andLogisticsReview・Thispublicationisawell－knOwnandprestigioussource

OfspecialisedinformationonmaritimetransportandtheloglSticsbusinessin

Vietnam，ndrecognisedbybothprofessionalsandgovemnentalo用cialsinthe

field・Alistof197maritimetransportserviceprovidingorganisationsfromthe

directoryinthispublication，including66shippingcompanies，49portoperators

and82位eightforwarders／NVOCCs，WaS uSed as the mailinglistforthis
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research．Bythecut－Offdate，therewere119retumedquestionnaires，including

42from shipping companies，43from port operators，and34丘om丘eight

forwarders・Thisrepresentsa60％responserate・Thehighresponserateisdueto

the personal contact approach usedfollowed by periodicfollow－uPS OVer

telephoneandalsopersonalvisits・

Tablel：　CSFsofe脆ctivesecuritymanagement．

N o． C ritical uCCeSSh ctor C ode

01
W e11－de且ned and clear security accountability and responsibility at al ） C SFl
1evelsofthe organisation

02 Docum ented security processesandprocedures CSF2

03
Security threats，Critical resources to be secured and im pacts of security

C SF3
threatsidentified analysed and eval uated

04
M in im um　 security　requirem ents　fbr　resources ident浦ed　and　risk

CSF4
acceptance levelestablished

05 Security risk levelsclearly denned CSF5

06
Security risk m itigation strategiesand plansin placeand clearly understood CSF6
by operatOrS

07
Resource allocation plan to mi tigate security risks based on de蔦ned

CSF7
SeCurity risk levels

08
Contributions of em ployees，business partners and related agencies to

CSF8security policy，Strategies，and plans，including theirchanges ifany，taken
asessential inputs

09
Em phasis　on　m onitoring　and　review ing　all security　processes　and

CSF9
procedures，atallorganisationallevels

10
Continuous review and im provem ent of security policy，Strategi es，Plans，

CSFlO
processesand procedures

11
U se ofspecific organisationalstructures（SeCurity im provem entcom mi ttee， CSFll
W Orkteam s，etC）to supportsecurity im provem ent

12
Long－term　benefits　of　security　reeognised　by　senior　m anagem ent

C SF12
eXeCutives

13
Security　policy， Strategi es　and　p］ans　actively　directed　by　senior

C SF13
m anagem entexecutives

14
A llocation ofadequate resourcesto security im provem entefFbrts，including

C SF14
trainlng

15
Preparedness of the senior m anagem ent executives to rem ove the root C SF15
CauSeSOfsecurity problem s

16 Em ploYeeSenCOuraged to 丘nd and providefbedback on securityproblem s C SF16

17
Em ployee invoIvem entin the desjgn and plarn ing ofthe security policy，

C SF17
StrategleSand plans

18
Security training view ed as a longrterm investm ent and serv ice qual ity

C SF18
im provem enth cilitator

19
Security pOlicy，Strategies and plans integrated in overallbusiness policy，

C SF19
StrategleSand plans

20
Security processes and procedures integrated in daily operation processes

C SF20
and prOCedures

21
Technology－based solutions to security problem s understood by senior

C SF21
m anagem entasnottheonly answ er

22
Security of inR）rm ation view ed as im portant as security of physical CSF22
resources（assets，peOple，etC）

23
Availability ofdetai 1ed contingency plansto fbllow in theeventofsecurity

CSF23
breachesorincidents，COntinuously review ed and updated

24
－Avai）ability ofdetailed recovery plansto m aintain businessresilience after

CSF24
SeCurity breachesorincidents
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Thefollowinghypothesiswassubsequentlyformulated：
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／（山〟叶‘／由り〃、、／り力1／りん廿し・．

4・2　Analysisor瓜ndings

tn orderto testthehypothesis andvalidatetheresearch CSFs，anumberof

StatisticalanalyseshavebeenconductedusingtheSPSSversionll．Oso民ware．

Thedescriptivestatisticsprovideanoverviewconcerningthevarial）les（hereare

thecriticalsuccessfactors）inthesurvey．Inthisrespect，themeanandstandard

deviationofeachvariablearecalculatedtoseewhethertheYariablecouldbe

acceptedbytherespondentsandexistasacriticalsuccessfactorinquestion．

Based on the mean scores ofallvariables，a ranking orderis established

accordingly to revealthe magnitude ofimportance ofeach factor．Table2

illustratesthesedescriptivestatistics．

Tal）le2：　Perceivedimportanceofcriticalsuccessfactors．

をCritica lsu ccess faCtD r M e董川 Std．D別向tio n 11臨■示■k C l竜tk als uC亡e SS fa d O ‾‾‾‾‾商品 示 Std．D ev iath n 由扁

塵 F23 4．66 0．56 ．．．．1 C S F6 4．15 0．4日 13
喜C S F2 4．58 0，57 ●■●●きCS F19 4．15 口．73 14
書C S F24 4．56 0．62 3 C S F8 4．13 0．5［l 15

書C S F5 4．4道 0．58 4 C S F22 4．02 0，6 4 16

喜C S F 14 4．42 百：前 5 己詐 15 4．02 0．6日 17
雲C S F l 4．42 0．60 6 C S F16 3．99 0．56 18

塁C S F 13 4．39 0．55 7 C S FlO 3．87 口．62 19

…C S F7 4．34 州繭 テ 8 C S F9 3．85 口．63 20
…c s F4 4．28 0．52 9 C S F21

C S F18

3．73 0．65 2 1

…c s F3 4．25 0，52 10 ．3，64 0．62 22
弓C S F 12 4，2 1 D．69 11 C SF ll 3．52 ・0．57 23

きC S F20 4．16 ロ．74 12 C SF 17 3．34 0．7日 24

ThestandarddeviationinresponsetoeachCSFisseenasquitesmall．ltisseen

thatalltheCSFsofthee脆ctivesecuritymanagementprOPOSedareacceptedby
therespondents，inwhichCSF17（EmployeeinvoIvementindesignandplanning
Ofsecuritypolicy，Strategiesandplans）withthelowestmeanscoreof3．34isstill

abovethemeasurementscalewith3beingneutral・ThemostimportantCSFis
CSF23（availal，ilityofdetai1ed contingency pIans tofollowin the event of

SeCuritybreachesorincidents，COntinuouslyreviewedandupdated），followedby
CSF2（documentedsecurityprocessesaridprocedures），andCSF24（availability

OfdetailedrecoveryplanstomaintainbusinessresilienceaRersecuritybreaches
Orincidents）．Amongthesethreemostimportantcriticalsuccess factors，tWO
（CSF23andCSF24）arerelatedtoincidenthandlingandresponsewithinthe

SCOPeOfbusinesscontinuitymanagement・Moreover，itisemphasisedthatthese

払ctorsareclosely connectedtoqualitymanagement，aSthecontingencyand

recoveryplansshouldbecontinuouslyreviewedandupdated．

The respondentsalso high1y rated documented securityprocesses and
PrOCedures，andwell－dehledandclearsecurityaccountabilityandresponsibility
atalllevelsoftheorganisation（CSFlandCSF2）arerankedasthesecondand

Sixthmostimportantfactors．Factorsrelatedtosecurityriskassessmentandrisk－

basedsecuritymitigationstrategiesandplansarealsoperceivedamongthemost
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important criticalsuccess factors ofeffbctive security managementinthis

survey・Spec捕cally，reSpOndentsviewthesecurityrisklevelsclearlydenned

（CSF5）asthefourthmostimportantfactor，WhileotherfactorsinvoIvingrisk

management（CSF3，CSF4，CSF6，CSF7）arealsorankedastheeighth，ninth，

tenthandthirteenthmostimportantfactors．Itisnotedthatrespondentsview

theseascriticallyimportantOneSSincesecurityrisksshouldbeclearlyidentined，

analysed and assessed andthese assessment shouldbe thefoundation upon

whichstrategleSandplanSarebased．

Factorsrelatedtotheseniormanagement，scommitmentandleadershipare

alsohighlyappreciatedbytherespondentsinthatCSF14andCSF13areranked

asthe坑鯖handseventhmostimportantfactors・Itcanbeseenthate飽ctive

securitymanagementrequiresnotonlytheinVoIvementandleadershipofthe

seniormanagement，butmorelmportantly，thattheyshouldprovideadequate

resources・forsecurityimprovement，includingtrainingaswell・Asanticipated，

factorsrelatedtosecuritydesignandprocesscontrol（CSF20andCSF19）are

alsohighlyrankedbythbrespondentsbeingthetwel氏handfourteenthmost

importantcriticalsuccess伝ctorswithmeanSCOreSOf4・16and4・15respectively・

In this respect，itis confirmed through the survey that efEbctive security

managementisattributedbythesecuritypolicy，Strategies，Plans，PrOCeSSeSand

proceduresintegratedintheoverallbusinessonesandshouldnotbedesigned

separately丘・Om the overall picture of business operations・Other factors

invoIvingcommunicationandconsultationwithstakeholders，holisticapproach

andemployeeempowerment（CSF8，CSF22andCSF16）alsoreceivedrelatively

highrankingascriticalsuccessfactorsofefFbctivesecuritymanagement・The

survey alsorevealsthatthequalityprincipleofcontinuousimprovementis

recommendedinsecuritymanagement，inthatsecuritypolicy，Strategies，plans，

processesandproceduresshouldbecontinuouslyreviewedandimproved，This
factorreceivedameanscoreof3．87andwasrankedinnineteenthplace．The

leastimportant CSF，aS ranked by the respondents，WaS CSF17，employee

invoIvementindesignandplanningofsecuritypolicy，Strategiesandplans，

althoughitsmeanscorewasstillhigherthantheaverageconsensuslevelinthe
scale．ThismagnitudeofimportanCemaybeexplainedas，althoughemployees

should be encouraged to血dand providefeedback on securityproblems
（CSF16），thedesignsandplammingofsecuritypolicy，Strategiesandplansrequire

theexpertiseandskillsofspecialisedstaffsothatnotallnormalemployeescan

bequali鮎dandinvoIved・Nevertheless，itcanbeseen拉omtable3al）OVethatall
these24CSFsare eSSential so that securityinmaritime tranSpOrt Can be

e脆ctivelymanaged・Inshort，thehypothesishasbeenempiricallytestedandthe
critical success factors of e飴ctive securitymanagement have also been
validated．

5　Conclusion

lnsummary，theproposedhypothesishasbeenempiricallytested・Thestatistical

analysISCOnductedinthesurveyhasprovedthatthishypothesisisacceptedin
thecontextofVietnamesemaritimetransportserviceproviders・A1124proposed

factorsareaCCeptedas CSFsofeffbctivesecuritymanagementinmaritime
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transportwiththelowestmeanscoreof3．34，Whichisabovetheaveragescoreof

thescale・TheseCSFsarederived圧omtheQM，RMandBCMapproachesto

SeCuritymanagement・Amongthe mostimportant factors，OneS related to
incidenthandlingandresponse（CSF23andCSF24）areperCeivedasthemost

andthethirdimportantfactors，andhavehigherrankingsthanthoseinvoIving
SeCurityriskassessmentandrisk－basedsecuritymitigationstrategiesandplanS
（CSF3，CSF4，CSF5，CSF6andCSF7）．This貢ndingmoreorlessindicatesthat

VietnamesemaritimetranSPOrtServiceproviderscurrentlyfocuson’situational，

andshort－termfactors・AmongtheidentiBedCSFs，the甫vemostimportantones

are仇efbllowmg：

●　Availabilityofdetailedcontingencyplanstofbllowintheeventofsecurity

breachesorincidents，COntinuouslyreviewedandupdated（mean4．66）

●　D∝umentedsecurkyprocessesandprocedures（mean4．58）

●　Availabilityofdetailedrecoveryplanstomaintainbusinessresilienceafter

SeCuritybreachesorincidents（mean4．56）

・　Securityrisklevelsclearlyde丘ned（mean4．44）

●　Allocationofadequateresoureestosecurityimprovementefbrts，including

training（mean4．42）

hshort，ithasbecnempiricallytestedthatallproposed24CSFsarevalidand

Shouldbeusedascriticalfactorsforsuccessine飴ctivelymanagingsecurityin

maritimetransport，SOaStOSatisfysecurityrequirementswhileenhanCingother

businessobjectives．Thecon鮎medimplicationofthisresearchisthate脆ctive

SeCuritymanagement Can be achieved by employing criticalsuccess factors

derived丘omthefundamentalprinciplesofquality，riskandbusinesscontinuity

management・ThisresearChcanalsobeextendedbybeingconductedinVarious

Othersocialcontextsinordertomaximiseitsgeneralisability．
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EUPhareTwinnlngPrOject“Strengthening

enhrcementofmaritimesafbty，’

D．Heering

J：二VりJ高JJJ．1山Jイ／／仙・．I（・lJ‘ん一里l・．／二、J〃〃山

Abstract

Duringtheyear2000，about6millionpassengersandaround35milliontonsof

cargowashandledbyEstonianports・Twentymi11iontonsofitwasoilproducts，

which canbe defined as a dangerous cargo・Ithas been estimatedthatthe
maritime tra餌Cwi11increase two－fo1din2010－2015．1n addition to vessels

visitingEstonianports，alargenumberoftankersvisitingnewRussianportssai1

alongthe Estoniancoastline・Theriskofaccidentsishighduetothehigh
concentration oftrafnc，the number ofsubstandard vessels andthe difncult

navigational conditions，eSpeCiallyinwinter・Twentyseven casualties or
inCidentsoccurredinEstonianwatersorinvoIvedvesselsundertheEstonianflag

in2000．TheseindicatetheimportanceofmakingFlagStateControl（FSC）and

PortStateControl（PSC）moreefBcient．

EstonianMaritimeAdministration（MA）andEstonianMaritimeAcademy

（EMA）preparedandcarriedouttheEUPhareTwimingprqject“Strengthening

EnforcementofMaritimeSaf吋，．Thedurationoftheprqjectwas24months
anditincluded9sub－Prqjectsandaninvestmentcomponent，WhichinCludedthe

procurementofaVTSsimulator．Theobjectiveoftheprqjectwastoimprovethe

skillsofthepersoヮneloftheMinistryofEconomicAffairsandCommunications，
theEstonianMaritimeAdministrationandtheEstoniaMaritimeAcademy．The

mainparhersintheprqjectweretheFinnishMaritimeAdministration（FMA）
andtheCentreforMaritime Studies（CMS）attheUniversityofTurku・The

juniorpartneroftheprqjectwastheMaritimeandCoastguardAgency（MCA）of
theUnitedKingdom・InadditiontoexpertsfromFMA，CMSandMCA，eXpertS

舟omDenma正，GermanyandSwedentookpartintheprqiect・Thebudgetofthe

prqiectamountedtoel・7mi11ion・

〟り・l…・九・′ソWL・nl血〃f槻′肘′ゾ′J仙・、t′′し・tlH一m・いり／肛ハ〟l′汀、仙・川′〟…／・

／－川ハJ仙・＝〃州・り／．両川〃八川巾小′／Jり几いり両肌′HJ●り／J両町、／〃川／‘JJり／－
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l Introduction

Estoniahasaverylongmaritlmetradition・AftertheSovietswontheirlong－

lastingcontrolofthisreg10nin1944，theyproceededtoshutdownthereg10n，s

domesticmaritirneindustry・TheclosureOftheseaa飴ctedtheentireregion，S
WayOflifb．BeforetheRedreglme，Estonia’smerchantneethad340boatswith

total capacityof nearly a quarter－mi11ion tons．Two hundred sixtyrthree

registeredshippingcompanieswereoperatingoutof26intemationalports・Ona

PerCaPitabasis，Estoniawasthethirdqlargestcommercialmarinepower．onthe
BalticSea，SwedenandDenmarkwereaheadofEstonia，Gemany，Polandand
USSRwerewellbehind．

Duringthe occupationtime，hundreds of鮎hing boats were nationalised，

almostallintemationalportswereclosed，withonlythreeremalnlngOPen，Ship

OwnerS，Captainsandmanyseamenweredeportedto Siberia．Theislandsof

SaaremaaandHiiumaawereclearedofpeopleandmadeclosedreglOnS，Ithas

beeTCalculated，thatabout12milliondollars（calculatedin1940dollars）in
marlneaSSetSWereCOn甫scated．

OnDecember31，1940，theWaterwaysDepartment（nameoftheMaritime

Administrationthattime）hadtoconcludeitsworkwhentheMinistryofDeftnce

OftheSovietUnionassumedtheresponsibility．Thehydrographyandaidsto

navigationsectorwassubordinatedtotheHydrographyServiceoftheSoviet

UnionNavy．Cartographyandnavigationalinfbmationwassubordinatedtothe

Navy’scentraladministrativeboard．

OnDecember1，1989，theEstonianMaritimeAdministrationtookoverfull

responsibilityformaritimeissues・Ttwasthetimetostartbuildingupthesystem
agaln・

TrafBcontheGulfofFinlandhasbeenincreaslngeVeryyearSince・Inyear

2000about6mi11ionpassengerswerehandledbythePortofTallinnalone．

Thi止y－fivemilliontonsofcargowashandledbyEstonianportsand20million

tonsofitwasoilproducts，Whichcanbede頁nedasdangerouscargo．Therewere

8400portvisitstoEstonianportsthatyear，Whichmakesover23visitsperday・

Therewerearound50arrivals／departureSOfpassengervesselsperdayduringthe

Peakseason・Todaythereare40departuresfromTallinnalone・Theaverage

numberoftankercallswas3－4perday・Bytheyears2010－2015，themaritime
trafncwi11increasealmOSttWOtimestoaboutlO5000vessels．Thewillbeabout

290vesselstransitingtheGulfperday．Duringthesummerperiodthentlmber

Canbeevenhigher．

Dothesenumbersscareyou？ⅠamSCared…Itisonlyamatteroftimebefore

SOmethingbighappens・Arewepreparedtoactquicklyandef駄iently？Dowe

haveenoughresources；areWetrainedproperlytorespondquickly？

2　Preparationoftheproject

EstollianMaritimeAcademyandEstonianMaritimeAdministrationdecidedto

StartWiththeEUPhareTwinningprqjecttoimprovetheTlaritimesafbtyin
EstoniabyimprovingtheskillsofthepersonneloftheMinistryofEconomiC
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A飽irsandCommunlcations，EstonianMaritimeAdministration．Additionally

WaSdecidedtopurchaseasimulatorfortrainingoftheVTSoperatorsandfuture
GOFREP（Gulf of Fin1and Reporting）operators．There were numerous

Objectivesandtheywereveryambitious．Thedurationoftheprqjectwas2years
andduringthattime9componentsorsub－Prqjectswereplannedtobecamied
Out．

Ijoinedtheprqjectinautumn2002，Whentheprqjectwasalreadyapproved

by－theEuropeanCommission．Itwastimetochoosethepartner（S）withwhomto

implementtheidea．Ihavemaritimebackground－2yearsofsailingworldwide

asamateonDutch－naggedships．IgraduatedEstonianMaritimeAcademyln
year2000andhaddecidedtobindmyselfwiththeseaandthemaritimesector．It

WaSVeryChallenglngtOStartWO正ingasanEstonianprqjectleaderofthisbig
prqject．

There were5proposals丘om the“01der”EU member states：Sweden，

Denma止，Germany，SpainandFin1andtogetherwithUnitedKingdom．Wemet

with allthe delegations倉om each country atthe Ministry ofTransportand

Communicationsin Tallinn andlater at the Delegation ofthe European

CommissiontoEstonia．Itwasadifncultdecisiontomake，aStheproposalswere

allgoodandthepeopleinthekeyorganisationswereinvoIvedinthefuture

Prqjectimplementation．Finally，theconsortiumofFin1andandUnitedKingdom

WaSSelectedasthepartneroftheprqject．FromFinlandtwoinstitutionswere

takingpart：FinnlshMaritimeAdministrationandCentreforMaritimeStudiesof

the UniversityofTurku．From United Kingdom Maritime and Coastguard

Agencywasthejuniorpartner．AdditionallyexpertSfromDenmark，Swedenand

GermanyWereinvitedtoparticipateintheprqject．

Ittookalmost9monthstopreparetheTwinningCovenant．ItinCludeddetails

Of the administrationsand departmentsinvoIved，0餌cials responsiblefor

di飴rentcomponentsandtasks，theavailabilityoftheappropriateofncespace

andlogistics，thebudgetaryresourCeSandthetimetablefortheworktobecarried

Out．Itwasthecontractua1位amewofkforimplementlngtheprqjectandspecified

theobligationsboththeMemberStateamdtheCandidateCountry．OnJuly25，

2003we gotthe not帽cationfi・Om the EU Commission to start with the

implementation oftheprqjectandontheAugust3，2003the Pre－Accession

Adviser（nowResidentTwinningAdviser）movedtoTa11inn，Estoniatolivefbr

twoyears．Thiswasthestartingpoint・

3Implementationoftheproject

3．10叫ectivesoftheprqject

Theprqjecthadasitsoverallobjectivetheimprovementofmaritimesaftty・This

Calledfbrthefbllowlng：

1）Analysis of nationalmaritime sa危tylegislationand assistancein

harmOnlSlngitwith EC Directives，Adaptation processinitiated by

Estonianauthorities；
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2）Reviews andrecommendations conceming operationalprocedures＆

management struCture Ofthe Maritime Administration（MA）for

monitoringenforcement ofmaritime safbtystandards being貢nalized

anddeliveredtotheMaritimeAdministration（inparticularwithregard

to vessel trafnc service，Flag State Control，lntemational Safety

Management Code，Port State Control，qualitymanagementissues）・
ImplementationprocessstartedbytheMA；

3）Training of Estonian Maritime Administration’s staff　through

Twinnlng，Seminars and study－visits completed，With about　80

Certificatesissued．Process ofimplementing new procedures and

methodsofwofkinitiatedbytheMA；

4）Reviewsandrecommendationsconcemingnationalwinternavigation

POlicy．Additionalinvestmentneedscompletedanddeliveredtothe

MA．ImplementationprocessinitiatedbytheMA；

5）PreparationoffournewcontinualtrainingcoursecurriculafbrtheMA

StaffcompletedanddeliveredtotheMAandtheEstonianMaritime

Academy．Preparation ofnew training activities，based on the new

CurriculastartedbytheEstonianMaritimeAcademy；

6）Support concerning establishment of a sustainable and continual

trainingcapacityattheMaritimeAcademy，fbrdeliveringtrainingto

theMAonbasisofanewHRDplan，finalized．EnhanCementOfthe

COntinualtrainingcapacityinitiatedbytheEstonianMaritimeAcademy．

3．2Componentsoftheproject

Prqjectconsistedof2diffbrentcontracts：theTwinnlngPrqjectandinvestmentin

in位astruCture．TheTwinnlngpartincludes9components＝VeSSeltrafncservice，

winternavigation，qualitymanagement，humanresourcedevelopment，maritime

legislation，FlagStateControl，PortStateControlandthecarrlageOfdangerous

goods，International SafetyManagement code and training organisation．For

everycomponent，therewasaresponsiblepersonforthetopic斤omtheMember

Stateaswell危・OmtheEstonianside．Anexacttimetablewasdrawnfbrevery

COmpOnentandagreedwithbyallinvoIvedpersonsfromtheadministrations．All

COmPOnentSCOnSistedofadetailedwofkplan，withexpertnamesinvoIvedanda

budget．

3．3Thebtldgetoftheproject

Totalbudgetofthe Twinningpartwas，bythe Covenant，1，135，700e（Phare

POntribution）and130，000e（Estonianco－financing）・Pharefinancingforthe
lnVeStmentpartWaS280，000eandEstonianpartwasl15，000e．Altogetherit

amounted tol，660，700e．Estonian co一月nanclng WaS divided between the

EstonianMaritimeAdministrationandtheEstonianMaritimeAcademy．

3．4Projeetmanagemellt

Themainreasonwhytheprqiectwassosuccessfu1istheverygoodandopen

COOPeration among the Member States，the Estonian prqiect］eadersandthe
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administrations．EachTwinningprqjecthasaResidentTwinningAdviser（RTA），

Who workedfu11－timeinthe candidate country orinnew member state to

implementtheprqjectandalongwithaseniorPrqjectLeaderresponsibleforthe

OVerallcoordination ofthe prqject．Veryusefultoolofprq）eCt management

appearedto beweeklyRTAmeetingswithbene重ciary contactpersons丘om
EstonianMaritimeAdministrationandEstonianMaritimeAcademy．Onthose

meetingsthevisitsoftheshort－termeXpertS（STE）andmanagementissueswere

discussed．ThefullcommitmentofbothEstonianandforeignexpertsinvoIved

WaSVeryhigh，e．g．theDirectorGeneraloftheMaritimeAdministration，Rector

ofthe Maritime Academy and severalDeputy Secretary Generalsfromthe

Ministry ofEconomic A胞irs and Communications were participating on a

regularbasis．

OntheEstonian side，theProgramme OfncerrepresentlngtheMinistryof

EconomicAfhirsandCommmicationswasresponsiblefortheoverallprqJeCt
COOrdination，lmPlementationmanagementandlocalmonitoring・Therewasan

establishedSteeringCommittee（SC）bytheMoEA＆CtosupporttheEstonian

Prqjectleaderonissues connectedwithmonltorlngtheprqiectactivities and

approvlng rePOrtS and the budget on Estonian side・The members ofthe

committee were　仕om Minlstry of FinanCe，Delegation of the European

CommissioninEstonia，Ministry ofEducation and Research，Ministry of
EconomicA飽irsandCommunications，EstonianMaritimeAdministrationand

EstonianMaritimeAcademy．MeetingswereheldonceeverythreemonthS・

3．5　Workcarriedout

Altogether29experts丘・Om5㍍01dH EU Member States took partinthe

implementationoftheprqject．Theycarried outnearly300visitsto Estonia

during the24months・There werefour maritime administrationsinvoIved：

Finnish Maritime Administration，Maritime and Coastguard Agency ofthe

United Kingdom，Danish Maritlme Authority and Swedish Maritime
Administration．

Twinnlngis the pnncIPaltoolofpre－aCCeSSion assistanceforlnstitution

Building・Itaimstohelpthecandidatecountriesintheirdevelopmentofmodern

andefBcientadministrations，Withorganizationalstructure，humanresourcesand

managementSkillsneededtoimplementtheacqulSCOmmunautairetothesame
standardsasMemberStates．TheEstonianMaritimeAdministrationandFinnish

MaritimeAdministrationwere actinglikeHtwins乃・Everydaytherewasclose

cooperationbetweenthe experts ofthetwoadministrations，aneXChange of

expertiseandexperiences．Within5prqjectcomponents，8studyvisitstotheEU

Member State administrations and training centres were carried out・A

considerablyhigheramountofworkshopswerecarriedoutbytheshort－term

experts than was plannedinthe Covenant・AllinvoIved personsfrom the

benenciary administrationswereworkingonthisprqjectin additiontotheir

everydaywork．Buteverybodyknewtheimportanceoftheprqjectandwasfu11y

committed・BytheCovenantlO6workshopswereplanned・Theactualnumberof

theworkshopswas257・ltmeanSthatthecoueaguesfromtheEUMemberState

countriesandEstoniawerewillingtoworkmoreandgainmore・
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3．6　Results

TheresultsofthePhareprqjectcanbedividedintotwogroups：plannedand

additionalvalues．BytheendoftheprqJeCt，100％allguaranteedresultswere

achieved・Themainresultsachievedoftheninecomponentswereasfollows：

3．6．1VesselTral閏cService－VTS

Firmish VTS experts delivered andintroducedthe Finnishlegislative acts

COnCeming the VTS and GOFREP（GulfofFin1and Reporting）．Duringthe

Prqiect，aDocumentOfJointProcedures（DJP）wasdevelopedandintroducedto

bothFinnishandEstonianoperators．CoverageoftheAutomaticIdentiBcation

Systems（AlS）wasdeterminedinordertoavoidduplicationby Estonianand

FinnishequlPment．ThreestudyvisitsweremadetoFinland，Ofwhichtwovisits

WereadditionaltotheCovenantplan．Apreliminarystudywaspreparedbythe

Short－termeXPertSCOnCemingtheVTSactivity，includingashort，termStudyof

theEstoniantra用cpromeandmaritimetrafncinportsandfairways．Staffof

the VTS department was glVen advice on the preparation ofqualincation

requirementsandmanualSforVTSoperators，inconformitywithIMO．Other

requlrementSWereCarriedoutbytheSTE’Sinwo正shopsdealingwithtraining

andcertincationofVTSpersonnelandajointtestoftheGOFREPsystemwas
Carriedout．

Anadditionaland verylmPOrtant reSultisthe e飽ctive cooperation now

PreSentbetweenFinnishandEstonianVTSoperators．Additionally，theEstonian

Sidesucceededto伽ishcontract20fthepr亘iect：investmentininfrastruCture．A

VTS simulatorwasprocured befbre the end ofthe prqject and4new VTS

OPeratOrS Weretrainedin Estonian MaritimeAcademy onthenew simulator

SuPPliedbyTransasEurasiaLtd．andbasedonthenewcun・iculumdeveloped

duringtheprqjectincomponent4（humanresourcedevelopment）．

3．6．2WimtげnaVigation

Analysisandapreliminarystudyofthecurrentsituationofwinternavlgation
SerVicesandthecornectinginfrastructurewascarriedoutbytheFirmishSTE’s

during workshops and neld visits with Estonian　CO11eagues．A training

PrOgrammefortheice－breakermanagers，OperatOrS，maSterS andmates ofthe

MaritimeAdministrationwasdratted．AwinternavigationconceptforEstonia
WaSdraRedincooperationwithstaffofEstonianMaritimeAdministrationand

Ministry ofEconomic Affairs and Communications．Additionalresults ofa

WinternavigationcomponentwerepracticeforaperiodoflOdaysbytheMater

OfI／BTam0inFinlandonboardI／BFennica．TogetherwithFirmishSTE’S，the

firstice－breakingseminar（IceDay）forports，OPeratOrS，Shipownersandcivil

SerVantSWaSplannedandarranged．Thisbeganthestartoftheregularseminars

WiththepuIPOSetOinformallpartiesabouttheicebreakingservicesinEstonia．

Forthefirsttime，theinfbrmationabouttheicebreakingservicesinEstoniafor

the comlng SeaSOn Were Published丘ee ofchargeinthe Finnish Maritime

Administration，Sinformationbookletfortheshippingindustry・
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3．6．3QualitymanagementsystemanddevelopmetltOforganisational
Strudure

InLcooperationwithGermanShort－temeXpertS，qualitymanagementindicators

were established　forthe Maritime Administrationin preparatioll fbr the

upcoming extemalaudit ofthe qualitymanagement system by the Lloyd’s

RegisterQualityAssuranceLtd．Theindicatorswerefu11yapprovedduringthe
audit．ManygoodproposalswereglVentOtheMAastohowtoimprovethe

workofauditorsandhowtodelegatethediffbrenttasksamongcivilservantSOf
theMA．TogetherwithMA，COlleaguesSTE’Svisitedmaritimetrainingunitsin

Estoniatoassessthepresentsituationandtodeveloppossiblerecommendations・

Basedonthevisits，aPreliminarystudywasdra債edwithrecommendationsand

conclusions．

3．6．4Humanresourcedevelopment

Fourtrainingcurriculaweredeveloped：alO－daycoursecurricu）umforVTS

OperatOrS，a3－daycontinualtrainingcoursecurriculuminTSMrelatesissues，a

5－daycoursecurriculuminflagstatecontrolandportstatecontrol，anda3－day

qualitymanagementtrainingcoursecurriculumfbrSTCWpurposes・HTraining

NeedAnalysisMwaspreparedandintroducedtotheMaritimeAdministration・

Examples ofFinnish and British solutions on draftingthe humanreSOurCe

development planand training policy wereintroducedinthe wofkshops・

Maritime Administration’s quality　management document，“Simpli且ed

ProcurementProceedingsM，WaSpreparedwhichlaiddowntheproceduresfbr

buyingtrainingservices．

3．6．．5Legislationpreparation

Principles and relevant practice on the regulative mechanism and the

requlrementSOftheacqulSCOmmunautaireconcernlngmaritimetransportand

safもty，CaSualtyinvestigationandcommonmaritimeruleswasintroducedbythe

STEduringjointworkshopswiththestaffofMaritimeAdministration，Ministry

ofEconomic Affairs and Communications and Estonian Maritime Academy．

BritishSTEpreparedaninterimreportonthecurrentstateoftheimplementation

ofEClegislation・TheworkofSTEwas completedbefbretheaccessionof
EstoniainEU．

3．6．6FlagStateControl（FSC）

PreliminarystudyaboutthecurrentorganisationoftheflagstatecontroIservices

andtheskillsofinspectorswasdra氏edbytheSTE，S・Theinspectionprocedures

wereevaluatedandadvicewasglVenCOnCerningdevelopmentofshipinspection

methodsandmanuals．Somerecommendationsmadebytheexpertshavebeen

consideredintheamendmentstotheMaritimeSafbtyAct，Whichenteredinto

forceonJune3，2005．0nestudyvisitwascarriedouttotheFinnishMaritime

Administration Headquarters concemlng FSCissues and the plan approval
servicesoftheFMA．

3．6．7PortStateControl（PSC）

The staffofDangerOuS Goods Section ofthe Maritime Administrationwas

adviSed by the Fimish and British shortTterm eXpertS COnCern1ng the EC
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legislativerequlrementS，includingthecorrespondingpreparationofmethOdsand

manualsfbrinspectionofshipscarryingdangerousgoods．lnformationdatabases

usedintheFinnishMaritimeAdministrationandtheMaritimeandCoastguard

Agency（MCA）wereintroduced．Two study visits were organisedfor the
EstoniancivilservantStOFinlandandtoUK．

3．6．81mternationalsalもtymanagement

TheFinnlshandBritishexpertsevaluatedthecurrentsituationandskillsofthe

inspectorsandadvisedthestaffonthedevelopmentofshiplnSPeCtionmethods
andmanualS．

OneISM auditoroftheMaritimeAdministrationspent2periodswiththe

MaritimeandCoastguardAgencyauditorsinBritisllShippingcompanies（録ve

days）andonboardships（10days）．Itwasanadditionalbene丘tnotplannedinthe
Covenamt．

3・6・90rganisationofcontiJIualtraining

ApreliminarystudyofthecurrentsituationwasdraRedbytheFinnishexperts．

Duringthe joint workshops，tOPics wereintroduced andgiven advice on

multimediadeliveredtraining（MMDT）solutionsandpossibilitiesofe－Leaming．

AIso，OnOrganisationandmanagementissues，Onthecontinualtrainingcourses

aswe11asonbudgetingandcostcalculationandplannlngaCOurSeandseminar．

Additionally，a Study visitfor training stafF舟om the Estonian Maritime

Academy andthe EstonianMaritlmeAdministrationwas orgamisedto Turku
UniversityinFinland．

4　ComClusionS

Duringthesetwoyears，allo切ectivessetupintheTwinningCovenantwere
fulnlledalongwithmanyadditionalresults．Verygoodandstrongcooperation

amOngFinnish，British，Danish，German，SwedishandEstoniancolleaguestook
Place・FromthisPhareTwinnmgprqject，nOtOnlyEstoniabenented，butevery

administrationtakingpartinitgotsomethinglmPOrtant：gOOdrelationshipwith
OthersadministrationsinEUmemberstates．

Ineverycomponentshort－termeXPertShavemademanyrecommendationson

howtoimprovethe work ofthe administrations andtraining units．Already
duringprqjectlifbtime，theEstonianMaritimeAdministrationandtheEstonian

MaritimeAcademyhavestartedactivelyimplementingsomerecommendations．
For an example，When preparlng the seminars ofthe Twinnlng Prqiect，the

EstonianMaritimeAdministrationandtheEstonlanMaritimeAcademyapplied
newmethodsintroducedbythe STE’S．Quality managementindicators were

established andimplemented and approved bythe Lloyd’s Register Quality

AssuranceLtd．Allresults，COnClusionsandrecommendationsarepointedputin
theFinalReportoftheprqiect．

Phare Twinnlng pr亘iect did notjustimprove the cooperationamOng the

administrationsandcolleaguesfromtheEUmemberstates，butalsointemally

amongtheMaritimeAdministration，theEstonianMaritimeAcademyandthe
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ministries・Good personaland workingrelationships were developed during

thoseyearswhenworkingontheprqject．
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Thepotentialimplicationsofradiofrequency

identiJicationtechnologyonmarinesecurity
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Abstract

Inthepast，knOwledgeoftheexactwhereaboutsofmembersofaship，screw

was generallybeyondthe capabilityofany ship’s master・However，RFID

（RadioFrequencyldentincation）tagsareanePergingteclm0logythatm撃
providejustsuchinformationwithintheproximltyofaship・AnRFIDtaglS
similartoabarcodecontalnlngaumlqueidentinerforanasset，eXCeptthatit

containsasmallintegratedcircuitchipwithlimitedmemoryandasmallantenna・
ThisallowstheRFIDtagtobereadorprogrammedatadistanceuslngWireless

slgnals・DrivenbyretailerssuchasWalrMart，RFIDtechnologyhasrapidly
evoIvedtoallowfortheaccuratetrackingofalltypesofphysicalassetsthrough

thesupplychain・ThisescalatingadoptionofRFIDteclm010gyhasdrivenitscost

downtothepointwhereotherspin－0ffapplicationsarebecomingfeasible・In
thepost9／11marineworldoftheISPScode，peOplearebeginnlngtOrealizethat

RFIDtagscanbeusedtotrackmobilehurpanassets，OrShips’crews，JuStlike

otherstrackphysicalassets．Apart録omtheobvioussecurityapplications，RFID

teclm010gycanalsoalertthatanemergencysituationhasarisen－forinstance，if
amemberofthecrewcannOlongerbelocatedbytheRFIDsystem，itmaybe
thatheorshehasfallenoverboard．Thecha11engeformarineindustrieswillbe

howtobestleveragethisemerglngteChnologywithintheworldoftheISPScode
sothatitbeneBtsseafarerswithoutimplnglngOntheirrightsandfreedoms・This

articlewillbeginbyexaminingRFIDteclm010gytorevealitsimplementation
issuesandtechhologlCallimitations，along with current applications・Then

before concluding，the paper willconsider potentialapplications ofRFID

teclm01ogyinmarinesecurityandsafbty・

んし：l・l…tl八、・J什／／＝仙品ノ山／仙仙こl・f諒′′′仲川／叫、／′軒、／，しハ川仙イ・／げ、川′

JJ・止血尽．仙〃・〟〃仙・＼l・＝〃1叶．
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l Introduction

Although described as“the伽stimportaITt teChnology of the twenty一血st

Century，”［1］radio丘equencyident摘cation（RFID）technologyoriginatedduring

WorldWarIIwhentheBritishAirForceusedittoidentifybombersthatwere

retumingfromnight－timeraidsinGermany・BeforeRFIDcamealong，therewas
no easywayto diffbrentiatebetweenBritishandGerman，OrB・iendandfoe，

bombersinthedark，butbynttingeachBritishbomberwithapoweredRF
transmitter，itallowedBritishgroundgumerStOreCOgnlZethemandnotshoot
themdownl2］．Then，in1948，HarryStockmanrealizedthatthetranSmitteron

theobjectbeingidenti鮎dcouldbepoweredfromtheenergyitreceivedfi・Omthe
identifyingdevicel3］，andhis且ndingsformedthebasisofpassiveRFID，Which

wi11beexplainedinmoredetailpresently・Sincethattime，thetechnologyhas

evoIvedsignificantly，WithmanyuSeSOftheteclm0logyprevalentinsociety．
From mundane applications such as garage door openers to　futuristic
applicationssuchaschicnightclubsimplantingRFIDtagsundertheskinoftheir

VIPpatrons，manyPredictthattheapplicationofRFIDteclm010gyisaboutto
explodeastheprlCeOfthetechnologycontinuesto色目，

ThispaperwillbeginwithabriefintroductiontoRFIDtechnology，followed
bycurrentimplementationsoftheteclm010gyandsomeissuesandlimitations．

Next，the paperwillexamine potential叩Plications ofthe teclm0logywith
respectto maritime securityand safbty before discussing some ofthenon－

teclmicalissuesassociatedwiththisteclmology．Aliteraturereviewisomitted
duetothescantacademicliteratureaVailableonthistopIC．

2　RFIDTechnology

MuchofthediscussioninthissectionofthepaperisbasedonChapter20f
RF刀）－Awlications，SbcuriO”ndPrivaqyl4］・RFIDteclmologyrequiresthree

elements．anRFIDtagattachedtotheobjectbeingidentiBed，anRFIDreader

thatcollects datafromtheRFIDtaguslngradiowaves，andaninformation

PrOCeSSingunit，typicallyacomputer，thatcanprocesstheinformationreceived

fromthetagviathereader．

The tagitselfconsists ofan antenna and anintegrated circuit chip that

COntainsasmallamOuntOfmemory・Sometagsareread－Onlyandsomeare

read－Write．¶leSimplesttagsstoredataintheformofa64－Or96－bitserial

number，Whichisretumedtothereaderwhenthereaderqueriesthetag・Some

authorshavecomparedRFIDtagstobarcodes，inthateachcanstoredatathat

Canbereadbyareader・However，theinformationstoragecapacityofabarCOde

isfarlessthanthatofanRFIDtag．AIso，barcodesmusthaveacloseanddirect

lineofsighttoabarCOdereader，WhereasRFIDtagscanbereadatsomedistanCe

anddonothavetobe㍑seenMbyanRFIDreadertobesuccessfu11yread・

Tocontrastthedi飽rence，WithabarCOdeeachcanofCamPbell’schicken

SOuPprOducedwillhavethesamebarcode，Whichidentifiestwothings－the払ct

thatitismadebyCamPbell，Sandthefactthatitischickensoup・IfRFIDtags
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WereuSedinstead，eaChcancouldhaveaunlqueSerialnumberthatidenti丘ednot

Onlythatit was Campbe11’s chicken soup，butalso when andwhereit was

manufacturedandhowlongithadbeensittingontheshelf二Thatisthelevelof

SOPhisticationthatdiffbrentiatesRFIDtechnology録ombarcodeteclm01ogy．It

islike comparlng a COmPuter madein the1970’S，When barcodes became

Widespread，tOaCOmPutermadetoday，WhenRFIDisbeginnlngtOSpread．
ThemodeofoperationforRFIDtechnologylSaCallandresponsesystem

Wherebythereadersendsoutfrequentqueries，basicallypollingalltagswithin
itsradiorangeandasking“areyOuthere？”towhichanytagthatreceivesthe

Slgnalwi11respondwiththedatacontainedinitsmemory．Ifatagdoesnot
respond，thenitisnotwithinthezonethatisde缶nedbytherangeofthereaderin

question・Ofcourse，justbecausethetagreceivesaquery飢）mareader，itdoes
notmeanthatthereaderwi11receivearesponse．Inorderforthattooccur，eaCh

tagwouldhavetopossessthesametranSmittingpowerofthereader，makingthe
tagsbulkyandimpractical．

TherangethatatagcantranSmititsdatabacktothereaderdependsona

numberoffactors，includingthe舟equencylnuSeandthesizeoftheantenna．

However，themostrelevant factoris whetherthe RFrDtag containsits own

powersourcethatitcanusetotransmit．TherearetwomaintypesofRFTDtags

inusetoday－PaSSiveandactive．Passivetagscontainnointernalpowersource

andmustusetheenergyreceivedinthequeryslgnalfromthereaderinorderto

generatearesponseslgnal，thuslimitingtheirusefu1range．Activetags，Onthe

Otherhand，COntainabatterythatpowersthetransmitterintheRFIDtag，Which

allowsforamuchlongertransmissionrange一meanlngtheycanberead舟oma

muchlongerdistancethanpassivetags．CrawfordandGoldman［5］Statethatthe

maximumrangeofpassivetagsranges舟omafbwinchesupto20fbet，andthe

maximumrangefbractivetagsrangeSfrom25tolOOfeet．

PassivetagsaremuChsmal1erandcheaperthanactivetags，ndtheyhave

becomethetagofchoiceformostRFIDapplicationsinusetoday．Togivethe

readeranideaofhowsmallpassiveRFIDtagshavebecome，therearetagsso

thinthattheycanbeinsertedintoapleCeOfpaperandusedtotrackdocuments；

intheUnitedStates，theFDAhasapprovedanRFTDtagthesizeofagrainof

ricethatcanbeimplantedsubcutaneOuSlyinahuman．Ontheotherhand，aCtive

tagscanbelargecomparedtopassivetags，mainlybecauseactivetagscontain

morepowerfultransmittersthatrequiretheactivetagstocarryapowersource・

Anactivetagistypicallythelengthandwidthofastandardsizedcreditcard，but

roughlyfivetimesasthickl6］．

OfcourSe，OnCeataglSqueriedandrespondswithitsdata，Whichisnothing

morethanabinarynumber，thenthedataprocesslngCOmPOnentOfthesystem

musttakethatdataanduseitto鎖ndfurtherinfbrmationontheobjectbeing

identified．Usingthe Campbell’s soup example glVenearlier，areadermight

queryacanonagrocerystoreshelf二　Thecanwouldretumitsserialnumber，

Whichwouldthenbepassedontothestore’sstockingcomputertodetermine

Whenthecanhadenteredthestore．Iftheproductwasoutofdate，analertcould

thenberaisedtoremovethecan舟omtheshelf二
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2．lIssueSWithRFIDimplememtation

ProblemsassociatedwithRFIDtechnologyinitscurrentstatefallintotwobroad

CategOries－teClmicalandethical．Ontheteclmicalside，eaChmanufacturerof

RFIDequlpmentisuslngPrOPrietarystandards，meanlngthatequlPmentandtags

madebyonecompanyarenotcompatiblewiththoseofothercompanies．Until

industrystandardsaredevelopedandadopted，eaChRFIDsystempurchasedwi11

beproprietarylnnature，Whichcouldhavecostlyimplicationsforapurchaserif

the manufacturer went out of business orif the product purChased was

incompatiblewith an existing system．AIso，While the adoption ofRFID
teclm0logyhasbeenincreaslng，eCOnOmiesofscaleareeventuallyexpectedto

lowerthepricesoftagsandequipmentmuchfurtherl7］・FurtherTO！e，the
resolutionofthetechnology，Orhowprecisethesystemcanbeindetermlnlngthe

exactlocation of an object，is currentlylimited．Basically，SyStemSuse

geographiczoneswithoneRFTDreaderperzone；thesystemcanonlytellthe

userinwhichzone，ifany，anObjectiscurrentlylocated・Withteclmological

advances，itmaybepossibletobemuchmorepreciseintrackingassets【8］，

Onthe ethicalside ofthe equation，OpPOnentS OfRFID technology cite

PrlVaCylSSueSaSOneOftheirmainconcems．Inparticular，theydonotlikethe
POSSibilitythattheproductsandclothestheybuymaycontainRFIDtagsthat
allowthemtobetrackedandidentifiedwithouttheirknowledgel9］．Tntheir

CurrentStageOfdevelopment，RFIDtags cannotbeturnedo代or’killed’in

RFID－Speak，meanlngthatwhenMr・Jonesbuysapairofshoescontainingan

RFIDtag，anyOnewiththeappropriatereadercanknowwhenhewalksintotheir

StOre，andpe血apsstoreitinadatal）aSe．Howthisdataiscollectedandusedis

anotherpointofcontention；Willemployers，forexample，beabletosubpoena

infbrmationcontainedinsuchdatabasesanduseittoproveMr．Smithwasout

ShopplngWhenhecalledinsick？htheextreme，PrlVaCyadvocatesarguethat

RFIDisateclm0logythatcanleadtoa’BigBrother’typeofsociety，Where

everyone can be monitored constantly．Finally，ifywhen RFID transaction

devices，SuChastheExxonSpeedpass，areCOmPrOmised，uSerSOftheteclm010gy

COuldbevulnerabletosigni甫cant丘nanciallosses．

3　CurrentapplicationsofRFIDtechnology

Asmentionedabove，OneaPPlicationforRFIDteclm0logyistheSpeedpassthat
isbeingusedbyExxongasstations．WithhisorherSpeedpassinhand，an
Exxoncustomersimplypullsuptoagaspump，WaVeStheSpeedpassin丘’OntOf

anRFIDreaderlocatedinthegaspump，andthenproceedstofuelthecar，take

the printed receipt，andthen drive away－itis the ultimateingas station

COnVenience．TheRFIDreaderrecognlZeStheserialnurnberoftheuser’spass，

and the tranSaCtioninformationis then fbd to a database that contains the

PatrOn’screditcardnumber，WhichisautomaticallychargedthepurchaseprlCe

Ofthegasoline．Whileanovelapplication，OPPOnentSOfRFIDwillpointoutthat

thesystemcouldbecompromised，POtentiallyleadingtofraudulentpurchases，

This，infact，isnotanunlikelyscenarioglVenthatseveralstudents atJohns
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HopkinsUniversitydidcracktheSpeedpassandweresuccessfullyabletosteal

CuStOmerS’Speedpassinformationwithoutthecustomers’knowledge，andthen

purchasegoodsthatwerechargedtotheunSuSPeCtingcustomers’accountsl10］・

However，PrOPOnentSOfRFIDteclm0logymightpointoutthatRFIDhasbeen

used．inremote controlgarage door openersfor many years，and that any

vulnerabilityWouldlongsincehavebeepexposedbyenterprisingthieves・
AlongthelinesofusingRFIDtoactlVateagaragedoorforentryintoahome，

many ofBces and buildingsare SeCured withelectronic key access systems・

ManyofthesesystemsuseRFIDteclm0logytoidentifyanelectronickeyholder
andprovidehimorheraccesstoonlydesignatedareas・Thesesystemshave

beeninuse fbr many yearS and essentially use technology to replace a

mechanicallock and key system．More recent applications，however，are

hamesslngthepowerofRFIDtotrackandlocateobjectssuchaslibrarybooks

andluggagel11，12］．Alibrarybookthathasbeenplacedonthewrongshelf

COuldtakealongtlmetolocateusingtraditionalmeans・TheuseofanRFID

systemtotagbookswouldmakelocatingamissingbookmucheasier．Likewise，

at some airports，luggageis now being tagged with RFID tags to aidin

PrOCeSSlngandtrackingbaggage．

3．1RFIDusedtotrackpeople

A more controversialuse ofRFID technologyis tracking people and their

whereabouts．There are valy1nglevels oftracking employedin di脆rent
SyStemS・Forexample，atOneendofthespectrum，inmatesinmanyPnSOnShave
nowbeenBttedwithnon－remOVablebraceletsthatcontainRFIDtagsl13］．This

makesitpossibletotrackthewhereaboutsofeachinmateintheprlSOn，and，

moreimportantly，tOenSurethatnoprlSOnerShaveleftthepremisesprematurely・

An0therexamPleofRFIDusedtotrackpeopleisbeingemployedinthenursery
wardsofhospitals・The’Hugs，infantprotectionsystemseeseverynewbom

RttedwithanRFID bracelet to preventinfant abductions and parentqchild

mismatches．lnfact，inJuly2005，thesystemproveditsworthbythwartingan

abductionattemptatthePresbyterianHospitalinCharlotte，NorthCarolinal141・

InadiffbrentattemptatusingRFIDtomonitorchildren’swhereabouts，however，

parentsobjected．AtrialprqjectsawaschoolinCalifomiaissuemandatorylD

badgesto studentsthat，umbeknownto studentsandparents，COntainedRFID
tags・Tag readers wereinstalledineach classroom to help teacherswith
attendance，butparentswerenotimpressedwhentheyleamedthatscannershad

beenplacedinsomewashrooms aswell・Duetoprotests，theprqjectwas
CanCelled【15］．

4　Maritimesecurityandsa鮎ty

Given■thecurrentpoliticalstateofaffairsintheworld，maritimesecurityhas

neverbeenmoreimportant・TheregulatoryenvironmentOfmarineindustriesis

likely to become more restrictive as governmentslookfor newand better

meaSureStOCOunterterrOrism；theimplementationoftheISPScodeisonestep

inthatdirection．WhatroleRFIDcanandshouldplaylSaninterestlngqueStion・
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Verylittlewo止hasbeendoneinthisarea，meanlngthissectionwilldealmostly

Withwhatcouldbedone，ratherthanWhatisbeingdonetodaybecausethereis

VerylittleRFIDtechnologyinusefbrthepurposesofmaritimesecurity．With

the currentlevelofRFID technology，it would be possible to outfit every

memberofaship’screwwithanRFIDtagthatcouldbeusedtotrackhisorher

locationontheship．Giventhelimitedrangeofpassivetags，aCtivetagswould

havetobeutilizedforthesystemtohaveanypracticalvalue．Thecurrentsize
andcostofactivetagsmightmakedeploylngSuChasystemimpracticalatthis

time；however，thatislikelytochangeovertime．Whilethisauthordoesnot
necessarilyadvocateimplementingsuchasystem，eVenifitwaspracticaltoday，

SOmepOtentialapplicationsforsecurityandsafとtyatseaareapparent．Froma

Safttyperspective，ifacrewmemberh11Sovefboard，theRFIDsystemwould
knowinstantlyandsoundanalert．AIso，CreWCOuldbetrackedtoensurethat

theyarenotenteringareaSforwhichtheydonothavesecurityclearance，Oran

inCapacitatedcrewmembercouldbelocatedduringanemergency．AIso，Whenit
COmeStOgettingship’spersonnelonshore，PaSSPOrtSCOntainingRFIDtagscan

helpexpeditetheprocess．SuchasystemiscurrentlybeinglmPlementedbythe
UnitedStatesl16］．

4．1EthicalissueswithRFIDtechnology

TaggingprlSOnerS，in払nts，andchildrenforthepurposeoftrackingthemisone

thing，buttagging斤eeadultsisadifftrentmatter．Whereastheformergrouphas

limitedrightsandprivileges，thelatterhavecometoexpectacertain1evelof

PrlVaCyandB・eedom．However，itisgenerallyacceptedthatadultsmustforftit

SOmeOfthatwhentheygototheirplaceofwork．Forapersonworkingonland，

One mightarguethat the employer would havethe right to monitor the

movementofanemployeewhileheorsheisbeingpaidtobeatwork，butthat

rightwouldexplreattheendoftheworkdaywhentheemployeegoeshome．In

factacompanyintheUnitedStateshasdevelopedasystemthattracksrestaurant

employeestoensurethattheywashtheirhandsa氏ervisitingthewashrooml17］．

While the employee mqy not appreciate being monitored at wofk，isit
unreasollabletoexpectemployeestoenduresuchmonitonngoncompanytime？

Thisis oneissuethatmust beresoIvedasRFIDteclm010giesbecome more
Widespread．

To extendthe discussionto what occurs on a shipis more complicated，

COnSideringships’crewsdonotleavetogohomeattheendoftheworkday．

Membersofacrewgenerallyspendextendedperiodsoftimeontheship，Which

issplitbetweenbeingonoroffduty．So，SOmeWOuldquestionwhetherthe

CaPtainhastherighttomonitorcrewmemberswhentheyareoffduty，Oratall

forthatmatter．Aswell，WhileaprlSOnerCanbeforcedtowearanOn－remOVable

RFID bracelet，itis questionable whether members ofa ships crew would

WillinglywearatraCkingdeviceatalltimes．Iftheywereforcedtodoso，they

mightresentbeingtreatedinthesamemannerascomrponcriminals，butifcrew
membershavetheoptlOntOnOtWeartheRFIDtag，ltCOulddeftatthewhole

PurPOSeforwhichthesystemwasimplemented．



MaritimeSecurityarldMET113

5　Conelusions

RFIDhasthepotentialtobecomeaverypowerfu1andpervaSiveteclm0logy．
WhilesometechnologiCalchallengespersist，itisthenon－teChnicalissuesthat
likelyposethebiggestproblemsforRmsystems．Aquestionthathasbeen
askedbeforeabouttechnologlCalinnovationsisthis：justbecauseitcanbedone，

doesthatmeanthatitshouldbedone？Thisquestionisavalidoneinthiscase

becausetheteclm0logylSaPPrOaChingthepointwherethingsthatpeoplenever

COnSideredpossiblewi11soonbecomeareality．

Onthetechnlcalside，StandardizationofthetechnologylSaSignificantissue．

0therthanthat，thetrueteChnicalchallengeswillbetoincreasetherangeof

PaSSivetagswhilekeepingtheirsizesmall，Ordecreasingthesizeoftheactive

tags while maintaining theirlong range capabilities．Aswell，developing

SyStemS that are more affbrdable and that cantraCk people andthings with

greaterresolutionwillbesomeofthetechnicalchallengesthattheRFIDindustry
willface．

Withrespecttotheshipboardenvironmentinparticular，attenuationofthe
Signalthrough，andreflectionofthesignaloffmetalwallsonsteelshipsmight
also beanareaWOrthy offurthertechnicalresearch．Asthe state ofRFID
teclm01ogystandsrightnow，perSOntraCkingonboardofashipmightnotbe
PraCticalgiventhesizeofactivetagsandthequestionofwhethermembersofa
Ship’screwwouldvoluntariけwearthemorlegallybeforcedtodoso．

Onthe ethical side，SOCieties andlawmakers must decidethe amount of

PnVaCytOWhichemployees，bothonlandandatsea，ShouldbeentitIed．Thisis

notaneaSyqueStionatthebestoftimes，butitbecomesevenmoredifncultto

anSWerinapoliticalclimatethatstressesincreasedmaritimesecuritymeasures．

The chaHengewith RFID technology，aS has beenthe casewith all new

technologleS，wi11betobestreapitsbenefitswhileavoidingthepitfalls・
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Theshipsecurityomcer－aneWChallengefbr
maritimeeducation

E．Barsan

C川nJ‘〃／ニ‘J．1山J・〟〃仙一丁吊l・lリ叫l・、〟り〃hJ山‘J

Abstract

Fromtheacademicpointofview，Wehavetodetermineifthetrainingforthis

jobisamatterforthemaritimeeducationsystemonlyorifwehavetodealwith
a cooperation process between diffbrentinStitutionsin order to obtain an

interdisciplinary approach．The nrst questionis“how much maritime

backgroundisnecessaryforthisnewtypeofon－boardpersormel？”Analyzing

thetasksrequiredbythisjob，thispaperwi11trytopresentaconclusionforthis
dilemma・Wealsohavetothinkifthenew securityresponsibilitiescouldbe

“attached”tothealreadyexistingdutiesofthewatcho用cerorifwehaveto

CreateaneWdistinctivejobonboard．ItisalsoverylmPOrtanttOde頁nehow

muchsupplementarytrainingwillberequiredinordertofami1iarizethewatch
Ofncerwith specific onboard securitytasks：StOWaWayS，drug Smuggling，
robbery，Violentattacks，terrOrism，etC．

人●り・－t川・。、・■、／′小、lr〟′・小目／7むし・J・．肌用ゾ／血ハl・川J・f小．ヾ・ヾり、エヾJ一・VCりんJJ・高山JW．

－l・l仇イ川〝九・しリ・．（ん・、桓仇J／し・JPけい〃J．

l Introduction

InrespectoflAMU4thGeneralAssemblygoalsregardingtasksandfunctionson
boardfutureshipsanddifftrentaspectsofMaritimeEducationandTraining，We

Want tO debate one ofthelastissues revealed byIMO regarding the Ship

SecurityOfncer（SSO）．

Fromtheacademicpointofview，Wehavetodetermineifthetrainingforthis

jobisamatterregardingthemaritimeeducationsystemonlyorwehavetodeal

withacooperationprocessbetweendif托rentinstitutionsinordertoobtainan

interdisciplinaryapproach．

TheBrstquestionis“howmuchmaritimebackgroundisnecessary伽rthis

newtypeofon－boardpersonnel？”
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Togetananswertothisquestionwehavetwooptions：

・tO“COnVert”an already cer植ed deck or engine ofBcerinto a security

0］限cers．

・tO‘bpdate”experiencedsecuritypersonnelinordertoperformthenewtasks

asshipsecurityofncer・

ForthenrstaltemativeTehavetodecidewhichtypeofmaritimeofBcerismpre
suitableR）rthenewasslgnment：adeckofnceroranenglneOfncer・Analyzmg

thetasksrequiredbythisjob，thepaperwouldtrytopresentaconclusionR，rthis

dilemma．We also had tothinkifthenew securityresponsibilities co111dbe

“attached”tothealreadyexistingdutiesofawatchofncerorifwehavetocreate

anewdistinctivejobonboard．TtisalsoverylmPOrtanttOde丘nehowrnuch

supplementarytrainingwillberequiredinordertofamiliarizethewatchofncer

with specinc securityonboard tasks＝StOWaWayS，drug smuggling，rObbery，

violentattacks，terrOrism，etC．

Forthe second alternative，ifwe decide to hire specially trained security

PerSOnnelinordertoperbrmtheshipsecurityofncerduties，thiswouldmean

thatwehavealreadytakenthedecisionofhavingaspecialjobonboardforthis

purpose・ARerthatwemustdecidetherequiredamountofspeciBcknowledge

regardingmaritimeshipsactivitiesinordertoperformtheshipsecuritytasks・

ForaNavyAcademy，theproblemoftheShip SecurityOfficerseamstobe
easiertosoIve，butforthem叫OrPartOftheIAMUmemberswethinkthatitisa

matterthatmustbedebatedinordertoof稔rownerssuchtypeofpersonnel．

2　Pressurehrmeetingthedeadline

WorldscaleapplicationofISPSCodel1］，imposedthroughSOLASChapterIX，

withJulyO12004asthedeadline，WaSthemostexpedientimplementationofan
IMOdecision．Ownersandportuserswereconfusedfbranappreciableperiodof

timeregardingthepracticalstepsthatmustbeundertakeninordertothinkout
theirown SSP orPFSP．Fortunately，SOmeinternationalorganizations（IMO，

ABS，Lloyd’s Register，USCG）draw up guidelinesl2］for ships and port

facilitiessecurityplansandstartedtrainingcoursesforCSOs，SSOs，andPFSOs・

TheISPSputindimcultyalsoMaritimeAdminlStrationsduetothenecessityto

PreateaboardabletocertifytheSSPsorthePFSPs・Thisproblemoccursmainly
ln COuntrieswherethe MaritimeAdministrationwas notbased on amilitary

struCture（asUSCGortheCanadianCG），becausetheydonothavespecialized

Staffinmaritimesecurity．

Tn Rom甲Iia，Validation ofthe securityplans was divided between the
Romanian Maritime Authority　for the SSPs and the Maritime Ports

Administration（MPA）ConstantzafbrthePFSPs．lnordertodothisjob，both

institutionshadtocreatespecialdepartmentsandtosendpersonnelabroadfbr

training．Thesenewdepar血entsbecameoperationalonlyatthebeginnlngOf

2004，andduetothisdelay，SOmeOftheRomanianownerswhowerealready

readywiththeSSPshadtheirplanscertifiedbyforeignclassincationregisters・

ARertheimplementationofthemaritimesecuritydepartmentofMaritimePorts

AdministrationConstantza，nunfair－play重ghtbeganfortheaccredjtationof
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0rganizationsthat coulddraw up security plansfortheport facilities・More

questions arose a鮎r the auction organized by MPA Constantzafor the

assignmentofoverallsecuritysystemcOntraCtSintheConstantza，Midiaand

Mangaliaports．

BecauseeachportuserwasconstrainedtoapplyaPFSP，inConstanzaPort

therearenolessthan78approvedPFSPs．DuetothehiringandleaslngSyStem

forberthsandstoragefacilitiesappliedintheportofConstantza，Wehavenow

manysecurityareasextendedonlyalongoneortwoberthS・Theresultwasa

tissueoffbncesandcheckpoints，alotofaccesspassesthatmustbeobtainedby

thesamepersonwhohastogoonboardships（agents，Chandlers，andother

representatives）．Consequently，thetransportationtimeneededtoshi航cargoby

roadinsidetheportincreasedby25－30％andthe numberofforeign crew

membersleavlngtheirshipstovisitthetowndecreasedby50－55％，duetothe

requiredsupplementaryformalitiesandlimitationofprivatetranSPOrtmeanS

（CarS，taXi）．

InFigurelwehaveanexamPleofapierinConstantzaPort（berth35to44）

dividedbetweentwoportusersandthesecurityareasestablishedinaccordanCe
withtheirPFSPs．

Figurel：　PierinConstantzaPort，dividedbetweentwoportusers・

3　TrainingorSSO

SincethefirsteditionofthelMOmodelcourses3．19ISPSLSSO，3．20ISPS－

CSO，3．211SPS－PSFOitwasobviousthattheiraimsgetbeyondthetraditional
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PrOblemsrelatedtomaritimesecuritywith agreatnurnberofevents，SuChas

piracy，illegalimmigration and smuggling．Allthe securityrisk evaluations，

measuresandactionsincludedinthesyllabusofthesecourSeSWeremain1y

Orientatedtowardsprevention ofterrorist and sabotage acts・From merchant

Shipsofncers’pointofview，thesenewissueswerenotincludedintheirbasic

training，fieldofactivitiesandduties．

Thatis the reason whythefirst organizers ofISPS courSeS Were鮎ms

SPeCializedinprotectionandsecurityandmanyofthesedeliveredcoursesthat

Werefocusedoninlandpreventionofterrorismandcountermeasures，withoutan

actualconnectionwiththerealities ofthemaritimetransportactivities・Such

COurSeSWeremainly valuablefortheportuser，facilitatingtheirknowledge
COnCemingthedrawingupoftheportfacilitiessecurityplans．

Meanwhile，themaritimetraininglnStitutions，SPeCializedindeliverlngIMO
COurSeS，havesenttheirowninstructorstotaketrain－the－trainerspecialmaritime
SeCurity courses．Afterthat，these centres startedtoruntheirownlMOISPS
COurSeS，butinmostofthecases，SuChacoursewasdeliveredwithacombination

Of20r3instructorswithdi脆rentbackgroundsandqualifications（maritime，
police，and／orsecretserviceoff王cers），inordertocoverthesyllabusoftheSSO

andPFSOcoursesaswellaspossible．

InRomania，theMaritimeTrainingCentreCERONAV，StartedIMOmodel

COurSeSforSSO，CSOandPFSOinAugust2003・Bytheendof2004，3300

SSOs，80CSOs and180PSOsweretrained・Inthe航rst semester of2005，

CERONAVtrained another415SSO，buttherequestforthese courses has

diminishedverymuch．

BecausetheShipSecurityPlansweredrawnuponlyinrespectoftheISPS

Codeprovisions，Withoutareallifb fbasibilitytestofthis onboardmeasure，

manyOftheownersdecidedtodesignate，aSSSO，theonboardofRcerwithless

responsibilitiesduringtheship’Soperationinports．Asaresult，Wehavesecond

englneerOfncers，electricalofncersorradioofncersasSSOs．Inothercases，the

MasterisalsoSSO，becausetheownerconsideredthathealreadyhasalong
experiencedealingwithportauthorities．

DurationofSSOtrainingcourses，OrganizedbyMaritimeCentresorother
Certi鮎dinStitutionsareVerydiffbrent，eVenifallthesecoursesareSOmetimes

Certifiedbythesameauthorities・AverageSSOtrainingperiodwassetto2－3

daysbutlongerperiodsoftimecouldbefoundincoursesorganizedbysecurity
COmPanies・Forexample：

．HudsonTrident，US，durationl，5days，Certi鮎dbyDNV；
●　StarCenter，US，duration2days，Certi丘edbyUSCG；

●　AalesundUniversityCollege，duration2days，NORWAY；

●　AMCSearchLimited，Australia，duration2，5days，CertinedbyAMSA；

．ABSConsulting，US，duration3days，CertifiedbyABS；

．Lloyd’sRegister，UK，duration3days，Certi鮎dbyLloyd，sRegister；

●　LajrdsideMaritimeCentre，UK，duration3days，CertifiedbyMCA；

●　ShipandPortSecurityServices，UK，duration3days；

．Paci丘cMaritimeInstitute，US，duration3days，CertifiedbyUSCG；
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・Elkins Marine TrainingIntemational，US，duration2days，Cert摘ed by
DNV；

・USMerchantMarineAcademy，US，duration3days，Certi丘edbyUSCG；

・PortMaritimeSecuritylnternationalLtd，UK，duration2－3days，Certifiedby

DNV，MCA；

・SecuritySolutionsIntemational，US，8days．

TakingintoaccountthegoalsofISPSregardingthetrainingandcompetences

requiredforSSO，andtherealbackgroundknowledgeofmaritimeofBcersin

termsofmaritimesecurity，WeCOnSiderthataminimumperiodof7uptolO

daysisrequiredinordertoachievethedeclaredobjectivesoftheSSOcourse．

Weunderline here some ofthe provisions ofISPS Code－PartBl1】，that

demonstratetheexaggerationsofthelSPSCodeexpectationsfromthemerchant

marineofncersdesignatedasSSO：

・instruction teclmiques　for securitytraining and education，including

SeCuritymeasuresandprocedures；

・handling sensitive security　relatedinfbrmation　and security　related

COmmunications；

・reCOgnitionanddetectionofweapons，dangerOuSSubstancesanddevices；

・reCOgnition，On a nOn－discriminatory basis，Of characteristics and

behaviOuralpattemsofpersonswhoarelikelytothreatensecurity；

・methodsofphysicalsearChesandnon－intruSiveinspections；

・CrOWd management and control teclmiques operations of security

equlpment and systems；and testing，Calibrationand maintenance of

SeCurityequipmentandsystemswhileatsea；

・Simulationofemergencysituations，

More than that，the SSOis also responsibleforthe training ofother crew

memberswithspecincsecurityduties，inaccordancewiththeSSP，inmatters

regarding：

・reCOgnition＆detectionofweapons，dangeroussubstances＆devices；

・reCOgnitionofcharaCteristicsandbehaviOuralpattemSOfpersonswho

arelikelytothreatensecurity；

・CrOWdmanagementandcontrolteclmiques；

・SeCurityrelatedcommunications；

・methods ofphysicalsearches ofpersons，PerSOnal effbcts，baggage，

CargO，andship’sstores．

1n accordance withthelSPS provisions，there are no compulsory stages of

trainingforthecrewmemberswithresponsibilitiesintheSSP・Thatmeansthat
dleOnlytrainingregardingtheirspec摘csecuritydutiesismadebytheSSOorin

VeryfE，WOCCaSionsbytheCSO・Aftera1210hourscourse，theSSOmusthave

enoughknowledgeregardingmaritimesecurityissuesfnordertodelivera
credibletrainingfortherestofthecrew．Incaseofan1nSpeCtiononsecurity

TatterS，thesecrewmembersmustdemonstratetheirskillsinordertosatisfythe
lnSpeCtOr’s standardsl3］．We considerthat theinitial training of SSOin

accordancewith the duration specifiedby theIMO modelcourse，istotally
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insufRcient fbr deliverlng an efncient training to other crew members

Subsequently．Itispuzzlingthatthedraftforthe SSOIMOmodelcourse，ln

Whichthe12hoursdurationwasstipulatedforthe且rsttime，WaSdrawnupby

theUnitedStatesMerchantMarineAcademyatKingsPoint．Wethinkthatthe
authors ofthe draftbelievedthat allmerchantmarine ofncers weretrained as

StudentsinaNavalAcademyl4］．

Theshippingcompaniesthatownpassengershipsandferriesrealized，before

theentryoftheISPS，thattheproblemsrelatedtothesecurityoftheirshipsand

PaSSengerS COuld be soIved，inan e用cient way，Only by speciaIly trained

PerSOnnel，abletocarryoutthefo110wlngprOCedures，rOutinetasksandchecks：

・Photoident浦cationbadgestoemployeesl5］；

・matChingtagsofluggage；

・Vjsitol．SnOtal）owedonboardshipunlesstheyhavepre－arrar］gedpermits；

・PaSSengerS al・e PrOVidedwith guestidentincation cards（also used fbr
Onboardpurchases）thatareelectronicaIlycheckedbefbreeachpassengeris

allowedtoboardtheship；

・hand－CarriedluggageisX－rayedandpassengerspassthroughawalk－through
SeCurity；

・SCreenmgSyStemPriortoembarkation；

・Cabhlbaggageisx－rayed；

・Caninesearchofstoresfbrexplosives；

・allshoresideworkersarecredentialed；

・Shipstoresaresecurityscreenedpriortoloading；

・Shippersonnelsecuritychecks；

・aCCeSSpOlntStOtheshiparesecuredormanrled．

Asaresult，Onboardtheseshipswehaveawellde重nedcategoryofhiredsta托

1eaded by a Chief of Security Ofncerwith thefollowing job description

requlrementS：

・preVentionanddetectionofcrimeandtomaintainlawandorderonboard

theship；

・enSure that the Company’Srules and regulations are not breached by

PaSSengerSOrCreW；

・enSureSeCuritymeasureswhendockedandbeawareOfthecorrectprotocol

andprocedureinrelationtolocalcustomsandimmlgrationregulations；

・investigationofminorandseriouscrime；

・muSthaveexperienceinthefieldofdruguSe，andknowthesigns，SymPtOmS

andefFbctsofanyParticulartypeofdrug；

・advisethe Captainofanyintelligence reportsreceived andrelatedthreat

assessmentsinanyparticularportorlocation；

・aSSeSSvulnerabilityofcrewand／orpassengersandformulatedrugSearCh

PattemSandprocedures；prOvidetrainingforsuchdri11S；

・bemindfulastowhatef托ctsanactofterrorismwouldhaveontheship；

・Shouldhaveexperienceinbombsearchtechniquesandprovidetraimingby

meansofregulardrillsonboardthevessel；



MaritimeSecurityandMET12l

・preVentStOWaWayS丘omboardingtheship；

・haveanideaoflntemationalMigrationLawandproceduresforhandling

StOWaWaySCaught．

ltis obviousthatthepersonableto complywithal1thesetasks mustbe a

SeCurityandprotectionprofbssionalwithenoughlandbasedexperience，butalso
familiarizedwiththecharacteristicsofpassengershipsactivities．

IfwecomparetheimposedjobdescriptionofaSecurityOfnceronboarda

passengershipwiththecompetencesfbrtasksofallSSOsrequiredbytheISPS，

WeWill丘ndno signi鎖Cant di脆rences．ThismeansthatISPSpromotershad

appliedthestandardsusedbypassengershipsownerstoallmerchantshipsl6］・

Unfortunatelythispolicycouldnotworkinreallifewiththesameexpected

resultsasforpassengershipsandwithonly12to20hoursoftrainingforthe

merchantshipSSOs．

Takingintoaccounttheabovementionedissues，itisobviousthat，fromthe

PraCticalpoint ofview，an0nl）Oard securitysystemfornormalcargo ships

similarwiththeonealreadyexistingforpassengervessels，COuldnotbeapplied

atthesamestandards．InouroplnlOn，theroleoftheSSOofcargoshipsmustbe

limitedtoanaCtivecooperationwithPFSOandlocalauthorities，inorderto

reducetheriskofincidentsrelatedtosmuggling，StOWaWayS，andmaybedrugs

traffiC．LargeLSCaleimplementationoftheonboardISPSwillhaveaverylimited

impact onriskreduction againstterrorist assaults orothertypes ofterrorist

threats．Morethanthat，eVenthepiracyattacksagainstmerchantShipswi11not
decreasewithoutanaCtive，determinedandinforcemeasuresfromthenational
authorities，inthealreadyknownhighriSkmaritimeareaS［7］．Ifwelookatthe

graphfromFigure2，WeCanSeethattherearenomqjordiffbrencesbetweenthe

numberofpiracyincidentsin2001，2002，2004and2005・
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Figure2：　PiracylnCidentsbetween2001－2005・

Reduction ofpotentialterrorist threatsinmaritime transport could only be

achievedwiththehelpofsecuritysystemsandmeasureSimplementedbyport

andlocal auth0ritiesl8］，uSing specialized companies and personnelwith
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upgradedtrainingrelatingtoantiterroristmeasures．Inthesecircumstances，the

SSOandcrewmembers，designatedintheSSP位omcargoships，muStenSurethe

OnboardimplementationoftheproceduresrequiredbythePFSO，duringthestay

Oftheirshipinport，andmaintainanaCtivecommunicationwiththePFSO，in

OrdertoreportanyinCidentsorsusplClOuSeVentS．

Forthemoment，theriskofviolentactsagainstcargoshipsremainsfocused

Onthepiracyattacks．WeconsiderthatduringtheSSOtrainingcourSeS，themain

SeCurityissues must be directed towards the practical measures that could

PreVentboardingtheshipbypirates．AIso，theSSOmustbeinstructedonhowto

reactandhowtomanagetheemergencysituationwhenpiratesarealreadyon

board【9］，Whentheyhave丘rearmSand／Orhavecapturedmembersofthecrew．

Alotofscenarioscouldbesetonthesemattersbasedonrealeventsreportedand

analyzedinthepastyears．Becausethetimetoreactisverylimitedinmany
CaSeS，theSSOmusthaveaclearknowledgeabouttherisksinVoIvedandthe

bestpracticeinthesetypeofevents．
Some of these practical actions were　includedinlMO circulars，but

applicationofthesemeasuresisoptionalandresponsibilityfortheconsequences
lies only on the Master or the SSO［7］．Here we canStart anOther debate，

regardingapotentialconnictbetweenthedecisionsoftheMasterandtheSSOin
SuChaspec摘ccase．AIsoadebateregardingpossiblelegalprosecutionagainst

theSSOandhisdecisionsmustbebroughttoattention．ItseamsthattheISPS
COdehadmissedthisaspectandmqjorityofthedesignatedSSOs，atthemoment，

isnotawareofthispossibility．

4　MaritimeUniversities，reactiOn

TheMaritimeUniversitieshaveaslowerreactionconcemlngCurriculaupdate
withnew courses，due tothe bureaucracy characteristics of the academic

educationsystem．Withsomeexcept10nS，thesituationregardinglmPlementation
OfISPScourseswasthesame，andtodaytherearenotmanyuniversitiesthat
haveaspecialmaritimesafbtycourseincludedintheirregularteachingprogram．

Wearetalkingaboutacoursethatcouldassuretherequiredcompetencesfor
SSOorCSO・ForNavyAcademiesitwaseasiertorespondtothischallenge

becausetheyalreadyhavetheirownstaffthatcouldteachsuchtypeofcourses．
InmanycasesMaritimeUniversitiesorganizedSSO，CSOandevenPFSO

COurSeS，basedonlMOmodelcourSeS，forthealreadycertifiedmaritimeo爪cers

OrpOrtuSer’spersormel，aSrequeStedbythirdparties．Theissueofmaritime

SeCuritywasalsobroughttoattentioninMaster’scourses，becausetheMaster

Programcurriculumismoreflexibleandeasytoupdate，eSPeCiallylnCaSeOfa
modularsystem．

Now，takinginto accountthepracticalexperienceregardingthe onboard

PerSOnneldesignatedasSSO，thequestioniswhichcategoryofstudentsmust

attendanSSO course，ifwe decide tointroduce such a courseinthe basic

curriculum．

Consequentlywewi11havethefollowlngOPtions：

・thiscoursemustbeattendedbythestudentsfromthedeckdepartment；
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・thecoursemustbetaughttoallthestudents，includingthestudentsfromthe

englneerlngandelectricaldepartments・

FromthepointofviewoftheConstantzaMaritimeUniversity，thebestsolution

istokeepsuchadedicatedcourseoutsidethebasiccurriculumbecausewedo

nothaveateachingstaffspeciallytrainedinthesematterS・IfaSSOcourseis

includedinthecurricula，thenumberofteachinghourswillbenotenoughto

allowforemploymentofanewfu11timeteacherqualifiedtodeliverthiscourse・

IftheUniversitydoesnotintendtogivetothegraduates，aneXPlicitcertification

asSSO，themaritimesecuritytrainingissuescouldbebroughtintothealready

runnlngCOurSeSrelatedtoshipmanagementandonboardregularaCtivitiesand
ofncers，duties．

5　Conclusions

Takingmtoaccounttheabovementionedissueswethinkthatwecanunderline

thefollowlngCOnClusions：

・thetimeavailableforlmplementlngtheprovisionsoftheISPSCodewas
veryshortandsomeofthesolutionsfound，Wereimprovisedbyshipowners

andportoperators；

●　thetralnlngCOurSeSforSSOandCSOareveryshort，COmParedwiththe

goalsandcompetencesthathavetobeachievedinaccordanCeWiththe

ISPSCoderequlrementS；

・formostofthemerchantships，thereisnopracticaljustincationtoputinto

operationasecuritysystemsimilartothesecuritymeasureslmplemented

forpassengervesselsoffbrries；

・themainroleforthemaritimesecuritymustbeplayedbyportauthorities

andportoperatorsbecausetheyaretheonlyoneswhohavethemeansto

assureanefncientcontrolofgoodsandpersonsintotheportoperational

area；

・OVerdoingofsecuritymeasuresinportshavecreatedanewstressfactorfor

Shipcrews；

●　formostoftheships，themainriskinvoIvingviolentactsisrepresentedby

piratesattacks；

．thenewequlpmentforsendingdistressalarmsincaseofanykindofattack

agalnstaShipareWelcomed，butrealhelpfbrthecrewscouldcomeonlyif

nationalauthoritieshavethedetermination，eXPertiseandmeanstosoIve

SuChけpeofcrises；

●　efncienttrainingforSSOcouldbedonethroughspeciallytailoredcourses，

starting録om the録amewofk of theIMO model courses，but uslng

instruCtOrSwith practicalexperienceinthe fkld ofsecurityandlaw
enforcement；

．forshipsathigherriskofterroristtargets，prOteCtionofthe crew and

passengerscouldbeinsuredonlybyemployingspecialsecuritypersonnel，
whoarealsotrainedforcrowdmanagementcrisesandarefamiliarwith

Shipsactivitiesandcharacteristics・
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Wethinkthatinthefollowmgyears，aPPlicationofISPSprovisiomswi11bemore

Pragmatic，With a more realistic evaluation ofthe practicalpossibilities to

undertake securitymeasures on board merchant shipsandfocused on the

nationalmaritimewaters，POrtSandterminalssecuritysystemse僅iciency．
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Maritimesecurityinatimeofchallenge：
AdmiralMakarovStateMaritimeAcademy

（SMA）fhcingthechallengeswithpride

I．Ⅰ．Kostylev

．1品J血I／l山人（JJ・川・．ヾJ（爪・．lhJ・〟／仙・J－JJ汗くり・叫l・．〟〃ヾヾんJ

l Introduction

The process　for establishing a maritime security　system　inthe Russian

FederationbeganatthesametimeastheInter－SeSSionworkinggroupoftheIMO

MaritimeSafbtyCommittee．Mostoftheprocesshadbeenachievedbythetime

Chapter Xl．20f SOLAS－74and theISPSC Code were accepted・The

implementationofthenewregulationswasdifncultduetotheconsiderablesize

Ofthecountryandtheremotenessofmanymarineregions．

2　Thcbeginnlng

Inthe beginnlng Of2003SMA already had experiencein the training of

PrOfbssionalsinaccordanCewithsafbtymanagementsystemsincompliancewith

ISM Code，theanalysIS Of operational risksand dealing with emergency

Circumstances．Asaresult，SMAformed a group to work out a methodical

systemfortrainingprofessionalsinthe鮎ldofmaritimesecurityinRussia．

TheMinistryofTransportassumedtheresponsibilityforthecompliancewiththe

regulations ofClause XI－20fSOLAS－74andISPS Codeinthe Russian
Federation．

“MaritimeSecurityService”Enterprisewascommissionedasanexecutive

Organization．ItacceptedtheSMAproposalasaconceptbasisfortheun摘ed

trainingsystemofthepersonnelresponsiblefbrthesecuritymeasuresonboard

andashore．InAugustof2003，anationalworkingseminarwasheldatSMA・It

was held withinthe GlobalrMO Programforthe Maritime safbtyand was

devoted to the training of maritime tranSpOrt SeCurityprofessionals・The

instruCtOrSOf“Intemationalmaritimesecurity”Ltd（UK）wereinvolvedinthe

work ofthe seminar as wellas a wide range ofother securityand safbty

SPeCialists．Theprofessionalsoftheseorganizationscontributedtheirexperience
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and combineditwith the knowledge ofthe expertsinthe丘eld ofmaritime

educationandtraining．

Theinternationalexperiencehasalsobeentakenintoconsiderationaswellas

the approaches usedin other countries andleading maritime organizations，

including some coursesinforeign countries，the requlrementS Of national

Administrations，the recommendations of the classification societies，the

requlrementSOftheUSCoastGuardand，Ofcourse，theIMOmodelcourSeS．

3　Theapproachessclected

ThemqOrgOalposedbytheacademyhasbeenformedinthefollowlngWay：tO

determinethegeneralnationalrequlrementSandtheprogramsforthetrainingof

theprofbssionalsincompliancewiththerequlrementSOftheTSPSCode．Thatis

tobedonewiththeobligatoryconsiderationofthenationalexperienceinthe

茄eldoftheaccidentpreventionwiththeapplicationofmodernapproachesused

in the national practice．Animportant decision was made to shorten the
Preliminary preparationperiod aswellasforattractingthemostexperienced

instruCtOrS and professionals：firstly to arrange the security払miliarization
trainingatthebasisofhighermaritimeeducationalinstitutions．

Asaresult，thissystembecamethebasisfbrthenationalsystemoftrainingln
COmpliance with TSPS Codeandwas subsequently unified and standardized．

Suchanapproachguaranteedade血itequalityofthequali鋭cationlevelsinmost

OfthereglOnSOfRussia．

The programs fbr5Categories oftrainees were designedin the Russian

Federationir）the autumn of2003．Requirementsfor educationalinstitutions

PrOVidingthetraininglnCOmPliancewiththeISPSCodewerealsoformulated．

TheprogramtrainingpackincludesthefbllowlngSPeCialistcategories：

・　ShipSecurityOfBcer；

・　CompanySecurityOfncer；

・　Port State ControI SecurityInspector（Ofncer Duly Authorized fbr

Security）；

・Inspectorinmaritimesecurityforthetrainingcentres．

ItisimportanttonotethatallRussianinstruCtOrSqualifiedtoprovidetrainingln

thelSPSCodehavebeentrainedattheMakarovTrainingcentreofSMA．

Sotheun泊edsystemoftrainingoftheproftssionalSforthesecurityofships

andport facilitieswas establishedinthe Russian Federation．The system of

Standardapproacheshas enabledustoprovidethedepthoftheissueoutlook

exceedingtheIMOModelCourse，andtoshowtheroleofthesa鈷tyandsecurity

measuresatseainthewidercontextofpresentmaritimeindustryproblems．At

thefirst nationalseminar fbr Maritime Security，it was mehtioned that an

e脆ctivesystem oftrainingandcertifyingofMaritime Securityprofessionals
hadbeencreatedinRusSia．

4　Today

Today the Academyis cooperatingintensively　with　血anyintemational

inStitutions．Themaintargetofthiscooperationistoformulatestandardmethods
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andprocedureswhichcanbeimplementedintrainingexercisestargetedtoport

PerSOnnelintheareasofcoastsecurity・

ToprovidetheunifiednationalsystemforISPScertiBcationofperSOnnel，the

AcademyhasdesignedcomplexsoftwaretoolkitsfortheknOwledgeassessment

inthefivecategorietOfspecialists（“Delta－lSPS”）・Itwasapprovedbythe

Maritime AdminiStratlOn OfRussia and Liberiafor the worldwide usagein

tralnlngCentreSandcompaniesinLhous占seafarers，assessment．During2004－

2005theinstruCtOrS andexaminers completedthe血alcertincationwiththe
“DeltaJSPS”applianceattheAcademyandallothertrainingcenters・

ThetotalnumberoftheprofessionalstrainedinRussiaisapproximately5000

people（summer2005）．Alargenumber，2，700tobeprecise，Weretrainedatthe

MakarovtrainingcenterofSMA・Wehavebeenassignedwiththedesignofthe

programs，methods，eXamination standards，and withthe very procedure of

trainingandcertはcationofthesecurityproftssionals・

TheleveloftrainingandassessmentachievedattheAcademyCoursesonthe

SecurityofShipsandPortFacilitiesisconfirmedbytheappropriatecertincates
ofRussianand Liberian maritime Administrations andis underthe general

qualitysystemwhichisalsoaccordinglycon丘rmedbytheRussianmaritime

registerofshippingandIQNet・

5　Whatwillbethesecondstep？

NowwhenthepreliminaryStageOfthelSPSCodeapplicationiscompleted，the

goalsoftheeducationalinstitutionsineverycountryarechanging・Theyare：

・Firstly，the necessity　to provide a smooth application of the

ReqilirementsfortheCompetencyoftheShipSecurityOfBcerinputting

intoSTCW－78／95；

．－　secondlyitisnecessarytolmprovethepracticalcomponentofthe

SeCuritytraining；

●　Andfinallytodevelopthemostacceptablemethodsofcrewtrainlng・

ltis necessaryto organize a broad exchange ofexperienceinthe neld of

practicaltrainingandeducationalprogramsatanintemationallevel・

DuringthefirstmonthsofChapterX1－2SOLAS－74implementationrevealed

that only，the upperlevelofthe problemis dealt with・Higher Maritime

Educationallnstitutions，prOVidingtranlnginthesefields，Oughttobecomethe

centersofbroaderresearchformaritimesecurity．

Weshallconcentrateourattentionnotonlyonsuchissuesastheprevention

ofterrorismandpiracylnmarinetransport，butalsosuchproblemsasdrug

trafncking，illegalimmlgrantS，CargOStealing，etC”

To dennethe area ofthe researchissues，itis necessary to considerthe

oplnlOnOfShippingCompanieswhode血itelyhaveabroaderexperiencewith
regardtofacingandsoIvingproblemsinreality・
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ExamlnlngandpromotingISPSCodetraining
fbrChineseseaJhrers

X．M．Zhaol，Y．Chun2＆W．Ruan2
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Abstract

TheeffbctivenessofimplementingInternationalShipandPortSecurityCode

（ISPSCode）reliesgreatlyupontheawareness，knowledgeandskillsofmaritime

seafarersinrespectofmaritimesecurity．Formostoftheseafarertrainingand

certincationsystemsintheworld，theimplementationofthecode，COmpared

withthatofothermaritimesafbty1egislation，haslimitednexibilityintermsof

time，andthesubiectthereofisnewtomanystates・Therefore，thesyllabusof

ISPSCodetrainingsetdownandthemethodsfortrainingadoptedinthe丘rst

stageofimplementationarebecomlnglimitedJtisworthwhileexamlnlngWhat

hasbeendoneintermsofISPSCodetrainingandthenhowtopromoteit・Based

onanintroductiontoChineseISPSCodetrainingsystemandrelatedfacts，this

paper analyzes mqor problems encountered　in　such training activities・

Furthermore，itprovides recommendationsforpossible solutions to achieve

higherqualitylSPSCodetraining，SuChasencouragingtheuseofComputer

BasedTraining，theestablishmentofanlSPSCodeinformationdatabaseanda

C0－0Perationwithprofessionalsecuritycompanles・

恒・l…ハ＜∴、l叫〃・l・′t・′〃川両′肌リ′・りfH硬・八戸∫Cり‘ん、・JJ仙’〟J肝、Lで〃J●小

l Imtroductiom

TheUNCTAD，s statistics showthat Chinaownedan ocean－gOing neetwith

morethan2，300vesselsbytheendof2003・TogetherwiththegroupofChinese

seafarerswhoareservlngOnboardforeignflagvesselswhichisabout40，000－

50，000，0f whom aboutlO，000　may needISPS Code related trainlng，

examination and certi重cation．lnits home neet，Chinahas a huge group of
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Seafarersanditisreportedthatabout160，000seafarersarelicensedl2］．Thereis

ObviouslygreatpotentialneedforISPSCoderelatedtrainingactivities．

Thankstothecapabilityofthemaritimeeducationandtrainingsystemin

China，thehugewotkloadcouldbedoneinarelativelyshorttimeperiod．Taking

the ShanghaiSea蝕・er Training Centre as an example，Whichis thelargest

Sea伽■ertrainingcentreinChina，ithascompletedtrainingcoursesformorethan

2，000ShipSecurity0惰cers（SSO）bylStJuly2005［11］．MeanwhilP，aVailable

Statistics駐omtheMaritimeSafetyAgency（MSA）ChinareportthatbylStJuly

2005，mOrethanl，100vesselsengagedinintemationalvoyageshaveobtained

their Ship SecurityCert捕cates（SSC）andthatmore thanlO，000SSOs and

Company Security　Ofncers（CSO）have been trained，eXamined and

Ce血丘cated［2】．

AlthoughtheChineseMSAhaslaiddownru1esfortheimplementationofthe
Codeandhaspublishedcomprehensivestandardsfortrainingandexamination，

thecodeisquitenewinitsnatureinamaritlmecontextandtheimplementation
thereofhadtobedoneinaveryshorttime．Arguably，de重cienciesandproblems

maybefoundoncethedetai1softhetrainingreglmeareCriticallyexamined，by

industryorganizationsorindividualshippingcompanies

2IntroductiontotheChineseISPSCodetrainingsystem

A航eraccessiontoaparticularpieceintemationallegislation，thetypicalwayof

the Chinese CentralGovemmenttOimplementitis to promulgate domestic

legislation・FortheISPS Code，the sameprocedurewas applied，andinthis

ParticularcasetheMSAChinawasappointedastheresponsibleGovernment

Agency・To this effbct，‘‘T71e Ruleshr the Chinese Se痴retT’LSPS Codb

Tyainif移EwminationandCertyication，2003”［8］weredevelopedbytheMSA

China．Therulesalsode坑netheresponsibilitiesandfunctionsof仙elocalMSA，

Whoshouldwotkwithinthe鉦amewo止oftheauthoritydelegatedtothembythe

NationalMSAwithregardtoseafarers’profbssionaltrainingandexamination．

Thereforetheorganization，SuPervisionandmanagementofISPSCodetraining

andexaminationwasunderthesupervisionoftherespectivelocalMSAo用ces．

TheexistingSeafarerTrainingCentres，WhichareeStablishedinaccordance

Withnationallawsandregulationsandareoperatedandmanagedincompliance

Withthe qualitystandards，Can Carry OutISPS Codetraining after ming an

applicationwiththelocalMSA・Suchapplicationsshallbeapprovedbythelocal

MSAandmedatthenationalMSA・Additionally，thefbllowlngrequlrementS
ShallbemetfbrISPSCodetrainingl8］：

＞　AlltrainersandexaminersinvoIvedinlSPSCodetrainingactivitiesshall

receivespecialtrainingprovidedbythenationalMSA．ThelocalMSAshall

beresponsiblefortheorganizationofthetraining．

＞　Thetrainersshalldemonstratesufncientknowledgewithrespecttoship

SeCurity，aSlaiddowninthechq）terXI－20ftheSOLASconventionand

Otherintemationalornationalmaritimelegislation，andshallpossessthe

necessaryskillsinhandlingsecuritymatters．Thetrainersshouldalsobe

fami1iarwithmaritimeprofbssionalteachingandtrainingtechniques．
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＞　ThetrainingcentresshallhavethenecessaryfacilitiesandinfrastruCturein

Placesuchasclassrooms，WOrkshops，audioandvisualequlPment，mOdels

andreadingmaterials，aSWellastrainingplansandmaterials，1nCluding

SOLASConvention，trainingsyllabus，etC．

Tablel：　Theframewo止ofISPSCodetrainingsetby“TheRulesforthe

Chinese Sea血rers’ISPS Code Training，Examination aJld

Certincation”［8］．

C ontents fbrtrain）ng C O N TA C T H O U R S
theoretical

Study

practical

Sk iIltr扇ning
1・ lntroduction：B ack ground，purPOSeS and requ lrem entS 1
2．　 The舟am ew ork and contents of TSP S C ode 1
2．1 T he arrangem ento fthe code
2．2　D efin itjons
23　 A pplications
2．4　The responsibilities of the m em ber states
2・5　The over－riding authority of shipm asters fbr onboard safbty

紳d securiけ
2．6　D eclaration O f Security
3．　 Ship Secur卸 4
3・1 T he obljgations and responsib ilities of shipplng COm panies
3，2　The ship security 1evels an d m easures
3，3　The deploym entand dutjes of com p any security Officers
3，4　The deploym entand duties of ship securi ty 0用cers
3，5　The outlines of ship securi ty
3・6　The trai ning and drills of ship security
4．　 Shjp Security As sessm entan d its im p lem entation 2 2
4．1 E lem ents ofship securjty assessm ent
4．2　Content5 0f ship security assessm ent
4．3　Preparation s，im plem entatjon and ap proval of shjp security

assessm ent
4．4　0m－SCene Ver漬cation

5． The　m eanlng，fbrm ulation　and im plem entation　of ship 2 2
SeCurity pIan

5．1 Purposes，uSeS and app rovalof ship security plan
5・2　 Contents，fo rm ulation and im plem entation of sh ip security

plan
5・3　 Docum en t control，up－keep ing and caring of ship security

plan
6．　 Trainlng and D rills onboard 6 4
6．1 Security m anag em ent
6．2　A pp lications of sect］rity evaluation m ethods
6．3　 Security assessm en tan d ver摘cation
6．4　D rills ofsh ip security m easu res
6・5　D rills fbr the possib）e threats to ships，pe rSOnneland cargo
6．6　A pplications　of illSpeCtion， COr）trOlling　an d　m onitorlng

technologleS
6・7 1dent浦cation o fw eapons，dangerous goods and insta］1ation s
6．8　Briefing on the ship security alarmi ng system
6，9　U se ofship－Sho re com m unication system
6．10 U se ofsh ip security fhcilities
7． lntroduction to portsecurity 払cilities 1
8．　 ver摘Cation and certification o fsh ip security 1
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AsdescribedinTablel，theRulerecommendsadetai1ed丘■ameWOlkofTSPS

CoderelatedtrainingsoastoensurethequalityofISPSCodetrainingl8］・The

totallengthofanSSOtrainingcourseshallnotbelessthan26contacthours，Of
which atleast18hoursare devotedtotheoreticalstudiesandpracticalskills

traininglastforatleast8hours・ThesizeofeachSSOtrainingclassshallnot

exceed40participants・Afterattendingthetrainingcourse，allparticipantsshall

beexaminedbythelocalMSAinawrittenexamination・Onlythosetrainees
whoscoremorethan80pointscanbecerti鮎atedasSSOAnanalysISOnthe
ISPSCodetralnlnginChina．

2．1AdiscussionofISPSCoderelatcdtrailling

Arguably，thesubjectofISPS Code，marjtimesecurityisquitenewtomost
seafarers，Befbreitsintroductioninto the shippingindustry，the Maritime

Education and Training systemfocused primarily on maritime safbtyand

pollutionprevention，aSWellasmaritimeeconomicsandmaritimelaw・Thisis

the chaHengebutalsothe opportunityforISPS Codetraining regimes・The

challengesnotonlyapplytothetraineesbutalsosometimestothetrainers・

MaritimesecurityCoversratherbroadtopicssuchassmuggling，StOWaWayS

andpiracy，althoughthemainaimofthecodeisthepreventionofterrorist

activities．In additional1y，eVen though terrorismis the particular maritime

securitytopic，there are many detailed but oRen di能ring regulations and

practicesindi脆rentportsandnations・ForexampleintheUnitedStatesand
WestemEuropeancountrieswheremaritimesecurityhasrightfromthestart

beenapartjcular1ycriticalissue，Variousregulationshavebeendevelopedand
several measures have been takenfor securityreasons．There are a fbw

di脆rencesbetweenthoseregulations andpractices andtheISPS Code・The

UnitedStates，forexample，havemadeitcompulsorytoimplementpartAandB
ofthelSPSCodewhileinmanyothercountriesthisisnotthecase・Meanwhile，
theUnitedStatesexpandedtheTSPSCodeinitsterritorythroughtheMaritime

TransportationSecurityAct2002（MTSA），Whichmeansthatallvesselscalling
atUsportsshallnotonlymeettherequlrementSaSSetdowninpartAandBof

theISPSCode，butalsotheMTSA，lnspectionsbyUSGovernmentAgencies

relatingtomaritimesecurityarethusbecomingwiderandstricter・Forexample，
theMTSArequ．restheUSCoastGuardtocarryouta“DetailedVulnerability

Assessment”forthosevesselswhichhavevisitedportswithpoorportsecurity

facilitiespriortocallingataUSport【4，10，12］

Moreover，theISPSCodecoversnotonlymaritimesecurityaspects，butalso
someissuesofcriminallawnature．TherelevanttopicsoftheISPSCodesuchas

terrorism，Smugglingandstowawaysareallcloselylinkedtothecriminallaws・

Forexample，JapanpassedaLawwiththeintentiontosecurethesecurityofher
ports andocean－gOlng VeSSels，Whichmandatesthe observationofmaritime
securityru1esbyshipownersandportfacilitymanagers，andstipulatesthata
shipmasterwillbesentencedtoprlSOnnOteXCeedingoneyearorbeleviedwith

O．5MillionYenifhenlesmakes什audulentreportsonmaritimesecurity［2］・

Alloftheselaws，regulations，PrOCeduresandpracticesafftcttheoperational

proceduresonboardships．Theymaybeofgreathelpshouldamaritimesecurity
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incident onboard occurif properlyincorporatedinto the training reglme，

However，thesystematicintroductionofthesevariouslawsmaybedifncultto
achieve．

Lastly，maritlmesecurityissueshavetobeupdatedfromtimetotimesince
theISPSCodeitself；thedetailedpracticesandregulations，thelegalsystemand

PrOCeduresindi脆rentnationsandportsaresubiecttochange．Thiswillmake
thecoverageofISPSCodetralnlngquitedynamic．

HighqualityISPSCodetrainingshouldseektoachievethefullcoverageof

theabove・However，mOreeffbrtsneedtobemade，becausetheprerequisiteof

reaching the goalis to have timely，Sufncient　and correctlSPS Code

information．Although some entities or　individuals are collecting the

information，thismaylnSOmeCaSeSbeincompleteorevenlimiteddata．For

examPle，theMSAChinacurrentlydoesnothaveaformalwayofcollecting

SuCh detailedinformation．The shipping companies presumably collect such

informationfocuslng On Onlythose routes or voyagesthattheir vesselsare

Sailing regularly・Therefore theinformation collected by the CSO may not

always be reliable orbroad enoughand couldin fact be quitelimitedwith

respectofmaritimesecurity．

RecognisedOrganizations（e．g．ClassificatiomSocieties）orevenProtection＆

Indemnity（P＆I）Clubsmightcollectmorereliableandprofessionalinformation

buttheywouldnofmallycirculatesthisonlytotheirmembershipsl9］・lnthe

abovethreescenarlOS，ISPSCodetrainingcentreswouldnotbene斤ttoomuch，

Sincenormallytheywouldnothaveaccesstotheinformationcollatedbythe

al）OVeOrganizations，buttheyarethe organizers ofevery step oflSPS Code

training！Itwouldappearthatakeyproblem，fromahigherqualityISPSCode

training vleWPOlntisthe fact，that China has not yet established a specinc

“platform”tocollectandexchangevariousrePOrtSandinformation．

2・2Thetrainingfhcilitiesandtrainers

ThereareotherproblemsanddifBcultiesinlSPSCodetraining，forinstancethe

hcilities availableforlSPS Codetraining．The realityis thatthose security

hcilitiesaredifficulttoobtainintheexistingChinesecriminallawsystemeven

forteachingpurposes，andoperatlngSuChfacilitiesfortrainingpurposesisonly

permitteda舵eranapprovalfromthepublicsecurityauthorityhasbeenreceived，

Thereforeitis comparatively difBcultfor the tralnlng CentreS tO have real

SeCurityfacilitiesandsystemsfordemonstrationorbriefingduringthetraining

COurSe．ThisisaformidablebarriertodeveloppracticalskillsandinanefR）rttO

OVerCOme this obstacle many tralnlng CentreS uSe multimedia facilities and

materialsduringforthetralnlngCOurSeS．

AnotherproblemmayexistwithrespecttotheISPSCodetrainers．TheISPS
Codeisnotonlynewtomosttraineesbutalsotomanytrainers．Anexperienced
and qual摘edISPS Code trainer shouldideally possess knowledge　and

experienceofbothmaritimeandsecurityaspects．Privatesecuritycompaniesor
theNationalPublic SecurityAuthorityare specializedinSecuritymattersbut

theyneedtoexpandtheirknOwledgeofmaritimeoperationalmatters．Arguably，
mostofthemcanonlyprovidesomesortofsupportratherthanbeing“trainers”．
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TheRecognisedOrganizations，SuChasChinaClassificationSociety（CCS）are

profbssionallyverywellquali丘edinthisregard，butitisunrealistictoexpectthat

theimplementationofISPSCodetrainingcanrelytoalargeeXtentOnthe

trainers丘om CCS sincethe group oftrainees to be trainedis so huge．So

ultimatelytheresponsibilityfortheimprovementofthequalityoftraininggoes
backtothetrainers．

2．3ThetraininghourS

The18plus8hoursiswofkableinthepresent丘ameworkofISPSCodetraining，

but　wi11be not enough　for higher quality　training．Using multimedia

technologiestoimprovetheefRciencyoflecturinganddemonstrationcanSOIve

part ofproblemsinthe regard．18／8is also a quitereasonable rateforthe

distributionoftheoreticalstudyandpracticalskilltraining．However，thereality

andthenapityisthatsometrainingcentresmaycutdownafbwhours丘●Omthe

practicaltraininghoursandincreasethehoursfortheoreticalteachingduetothe

inadequaterealsecuritytrainingfacilitiesandthelimitations ofthetrainers，

whilekeepingthetotalhoursthesame．Thecutting－downwi1lofcourSea飴ct

adverselythequalityoftraining．

3　FeedbackontheISPSCodetrainingreglme

Feedbackreceived丘omdiffbrentsectorsoftheshippingandportindustryis

usefulfbranassessmentofpresenttheISPSCodetralnlngreglmeandforthe

furtherimprovementofsuchtraining．TheParisMemorandumofUnderstanding

reportedinMarch，2005thatthenewcodewassatisfactorilyobservedonboard
aRerthememberstateshadconductedthreemonthsofintensiveinspectionson

boardshipsfocusslngOnlSPSCodecompliance．Only72vesselsamong4681

inspectionsweredetainedduetodeBcienciesrelatingtomaritimesecurity［4，5］・

MeanWhilethe Tokyo Memorandum OfUnderstanding（ofwhichChinais a

Pember）reportsinits2004annualreportdetailsonISPSCodecompliance
lnSPeCtionscarriedinthesecondhalfof2004（SeeTable2）・Thedatashowsthat
thelSPS Code compliantSecuritySystemswerewellimplementedonboard・

Finally，the2004annualreportfromtheChineseMSAindicatesthattheMSA
inspectedl，008vessels B・Om thelStJuly2004to30thseptember2004

spec摘callytoassessISPSCodecomplianCe・Atotalof255vesselswithabout
586dencienciesrelatingtoISPSCodecompliancewereident浦ed・Altogether
17vesselsweredetained（2．9％）［2］．ltseemsargual）letosaythatthequalityof

ISPSCodetraininglSaCCePtableonthewhole．
¶lisisofcoursegoodnews．However，thekeyproblemsmentionedbefore

Stillexist．Some training centresreportedthatthetrainees did acqulretheir

PraCticalknowledgeonmaritimesecurityOnlyaRercompletionofthetraining
course，ndstatedthattheyneededmoreopportunitiesforpracticaloperations
withrealsecurityfacilities．Oneshipmaster，Whoisservinginanintemational

shippingcompanyengaglnginthecarrlageOfchemicalgoods，Statedthatthere
aremanyminoroperationaldeficienciesonboardsuchas＝POOrgangWayWatCh，

unfamiliaritywiththeexecutionofsecurityplanS，improperwaystodisposeof
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SuSPeCt article such as packages and unhmiliaritywiththe restricted areas

Onboard．Partly，thismaybedueoftheatthdeorawarenessoftheseafarers

Onboard，but otherreasons mightbe：insu用cienttraining；OVer－StreSSing on

theoretical teaching and neglecting practical operations；andinadequate
knowledgeontheregulationsandpracticesofmainshippingnationswithrespect
toISPSCodecompliance．

Table2：Port StateInspections on maritime security－TOKYO MOU，
2004［3】．
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4　ThefuturePrOSPeCtSbrhighqualityISPSCodetraining

Watching－keepingonthebridgeseemseasyiftheshiprunssmoothly．However，
itwi11beneverenoughtohaveknowledge，Skillsandexperienceincaseofbeing

invoIvedinmaritimeaccidentsoremergencyoperations．Maritimesecurityasa

partofmaritimeprofbssionaloperationshasthisfeatureaSWell・Thehighquality
ISPS Code tralnlng aims to develop the seafarers’Capabilities or skillsin

activelyandcorrectlyrespondingininstanCeSOfbreachesofsecurity．Butthe

PreSentISPSCodetraininglSOrganjzedmainlytocopewiththechallengesfaced

throughtheimplementationoftheISPSCode．Theindustry払cedtheenormous

task ofto organlZlngandcompletingtrainingcoursesforalargenumber of

Sea蝕・erS．Itisto behopedthatthe qualityoflSPS Codetraining could be

improvedinalongrun．

TheISPSCodecontainsboththeoreticalstudyandpracticalski11straining．

For theformer，high qualitymeansfu1l coverage ofISPS Coderules and

regulations，includingtheregulationsandpracticesadoptedbymqormaritime

nationswithrespectofmaritimesecurity．Withrespecttoskillstraining，high
qualityimpliesthedevelopmentofpracticalskills fbrISPS Codeemergency

handlingbymeansofmodemtechno】ogiesanddemonstrationofrealsecurity
飽一CiHties．
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5　Thesolutioms

5．1Establishinganemcientwayofreportingsecurityinhrmationand

COnStruCtinganISPSCodeinfbrmationplatbrm

Itwillbeveryusefultohavesuchmeansand aplatformtOSOlvetheabove

mentionedproblems．Infact，itwillbebene甫cialfbrthewholeindustrytoenable

itto disseminate availableinformation on maritime securityaspects．A good

exampleisthe wayln Which BIMCOis collectingISPS Codeinformatjon

mainlythroughcollectingTSPSCodeinformation舟omandcirculatingitbackto

its member ships．TheIntemationalMaritime Bureau（IMB）is also a good

example，WhichfbcusesonthecollectiononplraCyinfbrmation．

The suggested platfbrm not only aims to simply disseminateinformation

available，butalsoshouldbeequlPPedwithmorefunctions．Suchaninformation

Platfbrmcouldbeestablishedinamaritimeadministration，aCertainmaritime
researChcentreorinoneofthemaritimeuniversities．Tndetail，thenatureofsuch

aplatformisawebrbaseddynamicinformationdatabase，COllectingthelatest

SeCurityinfbrmation ontheregulationsandpractices andnotices ofdi飽rent

maritimenations，withrespecttomaritimesecurity，Piracy，andstowaways．With

advancedcomputertechnologleS，thefunctionsofsuchaplatfbrmcouldexpand

furthertoincIudeinfbrmationprocesslngandanalysis．TheproposedstruCtureis

ShowninFigurel．

Figurel：ApossibleB・ameWO止ofaproposedTSPSCodeinformationdatabase・

Table3：　MainitemsforlSPSCodereportsl6］．

＞　ISSCacceptance，additionalinfbrmationdemandsftomportstateinspector（e・g．Security

Plan，disclosure，PrOblemsinrespect ofthe Continuous Synopsis Record，reCOrds of

training，drjlls，eXerCjses）．

＞　PortStateControlattitudes－Crewinterrogation，aVailabilityofID，uSe／displayofnrearms，
aggressiveattitude，abuseofpowers，integrity，placingarmedguards，refhsalofaccessto
Shorefacilities／Shoreleave，prOblemswithspecinccrewnationalities．

＞　　ProblemsoveragreementonaDeclarationofSecurity．
＞　　Excessiveinformation demands befbre entering port，Current and historicalinformation

（e．g．Port，Customs，Immigration）・
＞　　Problemscausedbytradinghistory（previouscallsatnon－COmpIiantportfacilities，PreVious

OWnerShipornag）．

＞　　Access controlissues　－identincation，mannlng aCCeSS pOints，SearChing visitors，

accompanylngVisitors，SeCurillgWaterSideaccess，aCCeSStOShipsfbressentialvisitors．

＞　　Perceivedportandshipsecuritydenciencies・

＞　　Problemscaused（delay，detention，refuSal OrentけOrde arture，additionalins ections）．
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Thesourcesoftheinformationintendedtobecollected，Whicharealwaysthe

Criticalissuewhen establishing and operatlng SuCh aplatform，COuld bethe

informationsharedwithotherorganizationsorassociations，theIMBorMSAfor

instanCe，and various reports sent by the shipmasters，Pilots，COmPanies，

individuals，Ormaritimeresearchers，hcaseofmaritimeresearch，Table3shows

amatrixusedbythelCS／lSF

5・2Up－gradingcomPtlterbascdmaritimesecuritytraininganddrilIs

¶ledifficultiesorrestrictionsfbrmaritimetrainingcentrestoobtainrealsecurity

facilitiesorinstallationwillremainforquitelongperiod．Buttherequestsfor

higherISPS Code training or stricter securityinspections are continuously

presentedtotheindustry．Alternativesmustbefbund．MultimediatechnologleS

arestillanimportantaltemative．ButPowerPointmaterialsarenotenoughto

demonstratethesecurityresponsesonboardsinceinmanycasestheyarestill

PICtureS・MoreadvancedteclmOlogleSSuChasFlashandproftssionalcomputer

SOftwareshallbeproducedandemployed，bywhichthetraineescanhavemore

OPPOrtunitiesforinteractlngeXerCises．

5・3C0－Operatingwithpro鮎sionalsecuritycoJnPaniesorpublicsecurity
authority

AIso　for the same reasons，attemPtS Shall be made to c0－OPerate　with

professionalsecuritycompanies orpublicsecurityauthorityalthoughthey are

notprofbssionalinmaritime．Theyareestablishedincompliancewithlawsand

regulations，OWninglegally certain securityfacilitiesandmuch experiencein

SeCurityresponses．WiththeirparticipationsandrichexpertiseintheISPSCode

training，trainees　and trainers can be both benefited，and hopefu11y，the

possibilitiesofseeingoroperatingsomerealsecmity臨cilitiesmayincreaseas
well．
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Maritimesecurity：training，drillsandexercises

（加鳳〝切離．γαJ〟g）

LV．Wade
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Abstract

lSPS andMTSAmandates changedtheoperationalstruCture Ofa11Maritime

assets．TheMaritimeworldisforgingaheadwiththefirstrequlrementSinplace，

institutedandimplemented．Nowweareatthecriticaljunctureofapplyingthe

edictsin0urSecurityPlans，aboardships，atShorefacilities，inregionsandin

COuntries．TheseedictsrequlreSPeC摘ctrainingandcerti五cations・Drillsand

exercisesarerequired．Ⅰintendtoshowhowthesehavebeenpromulgatedona

MaritimeTrainingVessel．Inateaching／1eamingenvironmentwearealways

strivlngtO丘ndinnovativewaystoreinforcebyactualpracticetheconceptswe

introduceintheclassroom．Iintendtoshowthatthisisavalidmethodologyfor

insurmgthegreatestpossibleretentionofthepreceptsintroduced・Variedand

un1queaSitis，thetrainlnglnSureSbetterretentioninthemindsofthestudents・

ChoosingunlquePartnerStOtrainwith，uSingtheirassets，Whichareattimesvery

hightech，beyondthecostcapabilityofmostmaritimetraininginStitutions，has

PrOVeneffbctiveforMaineMaritimeAcademyandtheTrainingShip“Stateof

MaineH・Thevalueisspreadtoand負・OmStudentstoallparticipantsinthedrills

andexercisesandtheresultanttrainingeachreceivesisvalueaddedtoall．There

is“lnherentValue”inthismethodologyfromwhichwecanallbenefit

恒・…・五・仙げ〟血L・ヾ…両小l・し・川イVlで〃′中／｝晶J．／州イ両ヾ・ん・〟′血甘い侶／／・、

‘仙／lT爪・h・＼′′1血／岬／｝‘′′仙・ハ・′・し・g／＝仙／川′ィ，LTU′山什fTCG Vl山川九′／（ノ裾′tl′

如才〟αJわれαJαWαre〃e∫ぶ．

l Introductiom

OIJuly2004，adatewhichdelineatedthepointintimethattheentireMaritime

WorldwouldbetaskedtoimplementthemandatesoftheIntemationalMaritime

Organization，S（IMO），Intemational Shipand Port Facility SecurityCode
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（ISPS）［1］．Details of the mandate were adopted and publishedin the

InternationalConventionfortheSafetyofLifbatSeaConvention（SOLAS），

1974asamended，ChapterXI－2．

Thekeytothemandateswasthefollowlngrelativetovessels：

■　EstablishedaVessel（ship）SecurityOfncer；

－　EstablishedaVesselSecurityPlan；

O RequiredTraining；

O RequiredExercises；

O Requiredtestsandinspections；

t EstablishedaTrackingDocument；

－　EstablishedaVesselSecurityCerti丘cate；

－　EstablishedcertainequlPmentrequlrementS；

－　Institutedmeans by whichto promulgate the tralnlngandissue the
documentation．

ltis theintent ofthispaperto discussthemethodsused at MaineMaritime

Academy，aboardthetrainingship“StateofMaine”，tOimplementthemandates

OfISPS，andin the United States the Federally mandated Maritime

TranPpOrtationSecurityAct（MTSA）［2］・Toclarify，MTSA，Parallelsthe

requlrementSOfSOLAS，ISPSandappliestoU．S．Vessels．

2　Chronologyandimplementation

2．1Theyear2003

IMOdiscussionsrelevanttotheSOLASamendmentsandlSPSwereunderway

andmaterialwasbeingreleasedasear1yas2003．Wewereawareofsomeofthe

requlrementSbeingdiscussedandmodelcoursesbeingdeveloped．However，We

Chosetoin1Plementsomemeasuresoftrainingforourcrewandstudentspr10rtO

theship’sdeploymentinMayofthatyear．

Accordingly，WeSent3staffofncerstotheMilitary SealiftCommandfor

Chemical，BiologlCal，andRadiologicalTraining．WefollowedthattralnlngWith

two facultymembers attending a Department ofDe鈷nce sponsored training

PrOgramdesignedtotraininstructorstoteachAnti－Terrorism，ForceProtection．
Atthatpointwerequiredtheentire ship’scomplementdeploylngforCruise

2003totake竺trainingcourse（4hours），Whichresultedinreceiptofcertincation
inAnti－terrOrlSm，ForceProtection，Itshouldbenotedthatthiscourseisnot
SPeCifica11ylntendedlforatseadeploymentsbutratheritisintendedforALL

membersofanorganizationandorfamily．Itisverymuchpertinenttoaspouse
ShopplnglrLalargemarketfordailysustenanceaswellasastudentonshore

leaveinabigcity．Itteachesrecognitionofhazardsandsituationalawareness．
DuringCmise2003werefinedouronboardsecuritywatchesandawareness．

Implementation ofin port securitymeasures was testedinSanta CruZ de
Tenerif andAntwerpBelgiumduringthattime．Theinportlmplementationand

Subsequentadaptationwasmodelledon“1essonsleamed”［3］．

Duringthefallandwinterof2003into2004variouspersonnelweretrained

inVSO，CSOandPFSOusingtheModelCourses developedbyIMO．The
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President of Maine Maritime Academy appointed CSO，VSO and FSO

personnel．

2．2Theyear2004

Theyear2004foundusdeeplyinvoIvedinassesslngthevesselinpreparationfbr

witingandsubmittingoursecurityplan；thiswasdonebythevesselowner，The
UnitedStatesDepartmentofTransportation，MaritimeAdministration．Maine
MaritimeAcademybeinglnCuStOdyofthevesselanddeemeditsOperatorwas
invoIvedintheactualwalkabout．Againin2004thepreviousyear’spre－Cmise

instruCtionclassandinportsecuritywasagainof稔redandinfactrequiredforall

CruislngperSOnnel．Duringthiscruisewealsoinstalledandimplementedthe
mandatedAutomaticInformationSystem（AIS）andShipSilentAlarmSystem
（SSAS）．RetumingfromCruise2004justpriortoIJulywefoundthatMARAD

hadsenttoustherequiredShipSecurityPlan．AIsofo1lowingshortlywasthe
Cert摘CateofSecurityComplianceCertincate．Areviewofthereceivedplan

andamethodtoimplementitwasthesu切ectofmeetingsbetweentheVSO，
CSOandotherSecuritypersonnelalongwithFacultyandpartneredexpertsin

thefie）d．Duringthewinterof2004intospring2005thevesselsecurityplan
WaSamendedandre－Submittedfbr叩PrOVal．Aseparaterefbrencedsectionon

SSASwasalsosubmittedfbrapproval．

2．3Theyear2005

Priorto Cruise2005inMay，“StateofMaine”receivedfu11approvalofthe

amendedplansandalsoreceivedanewCerti鮎ateofCompliancebasedonan
assessment by personnelofthe U．S．Coast Guardfrom the Portland Maine

MarineSafbtyOfnce．TheCmise2005foundusimplementingthetrainingas

WedidpriortoCruises2003and2004andadditionallyimplementingasystem

Of access controland testing of our AIS and SSAS systems during the

deployment．ThesimplebutefftctiveuseofphotoID’SandBarCodeScanners

Playedadualrole．Itgaveusinstantknowledgeofwhowasaboardandaccurate
COntrOlofthoseboarding，butalsotendedtosign摘cantlyraisetheentiresecurity
awarenesssituationinthemindsofthestudentsduetotheircontinualuseofthis

accesscontroIsystem；abene撤wehadnotenvisionedpriortocmise・

3　Training（teaching）

3．1PersonTlel（MMApoI）u］ation）

¶le MMA and Training Ship Population consists ofthefollowingtypes of

persomel：

．　Ship’sCrew；

・　LicensedCruiseHires；

・・UnlicensedProfbssionalCruiseHires；

T MMAFacultyandsta代

1　Regimentalsta代
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■　DiningServicesSta代

－　　Students．

3．2Curriculumandtraining

SecurityTrainingispartofthecurriculuminmanyacademiccoursesatMaine

MaritimeAcademyandbecausetheshipisusedasanalongsideLabforupto

lOmonths of the year the platformis always there requlrlng WatChes，

maintenanCe and sometimes providing onboard berthing　for students．

Accordingly，itisintegratedintothenormaleverydaylifbatMMAandplaysan

integralroleintrainingourstudents，Staffandfaculty．Visitorstotheshipalso

undergosecuritychecksaccordingtoourvesselsecurityplanandaretherefore

enlightenedbythestudentwatch－keepersastowhatisrequired，Whileatthe

Sametimegivingthestudentstheopportunitytopractisewhattheyareleaming．
lnlookingatthetypesoftrainingand丘equencyofrepeattraining，Welook

Carefully at thetypes ofpersonnellisted aboveand endeavourto tailor・the

trainingto丘tthegroup．Tnsomeinstancesindividualswithinacertaingroup

mqy actually have securitycredentialsin some fields．We try to matchthe

individual，andhisorherskills，tOaSegmentOftrainingifatallpossible．The

Oldadageofusingtheavai1ableresourcescertainly且tsthisinstanceandlends

Credibilitytotheteachingifitcanbewoumdarounda“seastory”．

3．3Atsea（Cruising）

Whiledeployed，allstudentsaboardareassignedSecuritywatchesatseaandin
Port．Theupper－Classstudents（2／C）aboardarenormallyputinchargeOfthe

underclass（4／C）studentsandthe4／Creporttothe2／C．OveralltheMidshipman

OfBceroftheDeck（MOOD）isparalleltoashiplicensedMateandisincharge

Ofthesecuritydetail．

Prior to arrivalina port the Midshipman Cadet OfBcer（Rate）whois

designated Security，Safbty and Compliance Ofncerwi11issue a set of

instruCtionsforthe securitydetai1，having had approval什om the VSO and

Master．Thissetsoutanyparticularissuesattheport．TheRatewillalsotake
partin any securitybrie罰ngs and Declaration ofSecuritywith Port Omcials

shouldtheneedarise．

4　Driusandtests

4．1AIS

AlSisanintegralpartofourtrainingduringbridgewatchevolutions．Status
Changeanditsimportancearestressed・RecognlZingfalseinformationstrings

andimproperoperationaltechniquesisimportantandistaughttothestudent

population．

The earlymandateforAIS equlPmentandtheruShto de血eitsrole and
OPerationactuallyworkedtotheadvantageofthoseteachingitsuseaStherearea



MaritimeSecurityandMET143

fewglitchesthatareseenpretty0丘enintheinformationstringsbeingsentoutby

Ship’sAIS．

EXAMPLE：lA vesselentering StJohn Newfoundlandwith a Course Over

Groundofabout270degreesactuallyshowedaship’sheadingofO91degrees；

almost180degreesinerror．The displayediconin factlookedlikeit was

backingintoportandhadtheSpeedOverGroundnotbeen17knOtsthatjust
mighthavebeenthecase．Obviouslythepersonnelonthatship’sbridgehadnot

CheckedthedigitalrepeaterthatwassendingheadinginformationtotheAlS．

Another opportunity　arises when we　find tankers“underway sailing”・

Unfortunately onmostAIS unitsthescrolldownmenuforvesselstatushas

“Underway，Sailing”atthetopofthelistandasmostMates“Sail”B－OmeVery

port，itisthelogical丘rst choiceforthem，Wheninfact，the correctchoice

“UnderwayuslngenglneS”isloweronthelistandshouldhavebeenthechoice．

4．2　SSAS

SSASisroutinelytested；althoughtheexacttimeandmethodsarenotdisclosed，

theresultsaresharedwiththestudentpopulationandtheyareawarethatthe

ShoresideentitiesthataretOreSPOndtoouralertshave，infact，reCeivedthetest

meSSage・

4．3　Bombthreat

Bomb threats，While deployed，may be easily tested as a drillby planting a

“払ke”boxsuitablylabelled．Thiswasactuallydoneduringcruise2005when

twoboxesweresetoutinlocationsabouttheship．Bomb＃lwassetinthepath

OftheSecuritywatclmanmakingtheroundsandwewerefairlycertainitwould
bereadilydiscoveredandthealertsoumded．Bomb＃2washiddensoasearch

wouldhavetobeinitiatedandtechniquesforsearchingcouldbedemonstrated

andtaught．

Thisiswhatactuallyhappened，eXCeptthattheofncerinthespaceatthetime

itwasdiscovered，instruCtedthewatchmantotakeitupandtossitoverthestem

（itwasplantedinthesteeringgearroom）．Studentsdonotalwayslistentoo

CloselyandthestudentinterpretedthistomeantakeittotheEngineRoom

ControIStationandcalltheBridgeforpermissiontotossitove血oard・Whyhe

didnotsimplyusethesteeringgearrOOmPhoneisstillamysterytous，butthis

bomb，haditbeenreal，WOuldhavebeentransportedtoperhapsthemostvital

areaOftheshipbyoneofOURlads！Anyway，lessonsarelearnedfromthatto

besure‥．thefirstofwhichisDON，TTOUCHIT！

5　Exercises

5．1CruiseuJlderrwayjointexercise

TS“StateofMaine卯conductedjointexerciseswiththeU．S．CoastGuardand

MaineArmyNationalGuardCivilSupportTeamWhileunderwayin2002・This

exerciseutilizedtheAirandSearesourcesoftheCoastGuardtoaccompanyand
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deploytheNationalGuardteamtothevesselviaHelo．Theteamthenused

SOPhisticated air sampling and analysIS gear tO SWeeP anarea Ofthe ship，

downloadthedatacollectedtoalaptopcomputeranduplinkthedatathrougha

portableGANSatellitefbed．TheteamwasthenextricatedbyHelo．Several
vitallessonsleamedresulted舟om this exercise nottheleast ofwhich wasthe

difnculty ofmovingaboutnarrowshippassagewayswhile suitedinfu11gear

including breathing devices，Whichle允verylittle roomfor the backpack

Samplingunit．Studentparticipationinthisexerciseresultedinvaluablesecurity

liaisonaswellascommmicationsandHelooperationstraining．

5．2AlongsidejoiJlteXerCise

Anexercise designed to trainfor boarding a shipfrom a smallvesselwas
conductedinlate2002while TS“StateofMaineHwasmooredtoherberth．A

Mobile hbwas setup capableofsamplingandanalyzing solidand／orliquid

Substances．TheteamfirstboardedareconnaissanceteamViathepilotladderand

a丘erreconnoitrmghailedthebalanceofthesearchteamtOboard．Meanwhile，

their delivery vesselwas taken out ofthe picture by a simulated casualty．

Finding，analyzingandcommunicatlngthebio－hazardousmaterialtheteamthen
hadtoexitthevessel．

Partnersinthisexercise，theUSCGandMaineAmyNationalGuard，enlisted
thehelp ofthe CoastGuardAuxiliaryto supplyaboattoreplacethe Coast

Guardvessel．Tofurthercomplicatethemissionwedeemedamemberofthe

Striketeamtohaveslippedonaladderandbrokenhisleg．Thisrequiredan

innovativewaytotransferhimtothewaltlngauXiliaryvessel．ARersecurlng

thecasualtyina“stokes”litteralifbboatwasloweredtothemaindeckandthe

littertranSftrredtothelifbboat．Itwasthenusedasanelevatortolowerthelitter

tothewatersedgewherethelittercouldbeeasilytranSfbrredtotheAuxiliary

vessel．Lessonsleamed　from this exercise were that the teams had to be

adaptabletocontingenciesandtoutilizetheship’screwtoassistinfindingways

tohelpgettingthetasksdoneinasaf andefncientmanner．Backupplansand

assetsneedtobeinplaceandreadilyavailable．

5．3　StatePoliceK－9

ForseveralyearSPriorto9－11thetrainingshiphadrequestedtheuseofMaine

StatePoliceCanineunitstosweepthevesselfordrugspr10rtOdeployingfora

Cmise．Wedidthisprlmarilyasadeterrentandtrainingexerciseforthestudents．

Onethingthatwefoundevidentinourfirstsweepwasthatnotallcanineswere

happyorabletoclimb shipboardladders．Thisforcedthepolicehandlersto

SOmetimescarrytheirdogsupanddownladders．Ofcourse，thiswasthoughtto

beveryfunnyandthehandlerswerethebruntOfmuchjokingfromtheirfe1low

COmpatriots．

TheStatePolicethenaskediftheycouldusetheshiptotraintheirunitsand

Wehavebeenconductingsuchtrainingeversince．

With9－11，Weimmediatelyexpandedthissweepoftheshiptoincludebomb

dogsaswellasdrugdogs．Trainingcontinuesandthedeterrentaffbcthasbeen

absolutelyef托ctive．
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5．4AreaMaritimeSecurity

Severalopportunities have been available through ourparticipationin Area

Maritime Securityinitiatives．Vessels，perSOnnelforcasualties，Plarningand

assetallocationhaveallbeendiscusSed，plannedandatexercisetimeexecuted・

Additionalexercise opportunities surface whenanarea eXerCiseis cIose

enoughtowarrantuselevatingourMARSEClevelbecauseofthethreatinthe
area．Thisisarealtime“threatinthearea”typedri11thatlastsforseveralhours

andtestsourabilitytorampupOurSeCuritylevels．PrimarilyinvoIvedarecrew

andstudents，howevertheentirecommunityisimpactedwhenourMARSEC

levelchangesandcertainlydemonstratestothecommunltyatlargeourreadiness

6　Summary（lessonslearned）

Multipleopportunitiesariseintherealworldofshipsecuritywithintheship’s

planitselfandintheliaisonwithshoreentitiesandtheirfacilityplans・MMA

hasmadeitapointtoparticipateinexercises，drillsandareaeventswhenever

possible・Thedecisionhasbeenagoodoneandourstudentsarewellpreparedto

recognize and dealwith diffbrentlevels ofsecurity，both procedura11y and

Operationally．

6．1Ⅰ主uitdingI主lockPrimcipleorlearnlng

Onepreceptthatweadoptedin0urSeCuritytrainingisthatoftheBuildingBlock

Principlel4］．OurstudentpopulationcannOthaveopenaccesstooursecurity

planasthatisspecincallyforbidden，nOrWOulditmakesense・However，by

introducingthemtovariousaspectsoftheplanandearlytrainingduringtheir

nrstyearatMMA，meaワSthattheywillgettopracticereal，Onboardsecurity
watchesontheir且rstcrulSe．Durhgtheirtransitiontotherealmerchant且eetin

the2ndyeartheyhaveasetofbasicskillsandtrainingtotakewiththem・They

shouldbewellpreparedtoparticipateinanyshipboardsecurityonanyshipand

atanyfacility．

¶le頁naltwoyearsatMMA，aftercadetshipping，areSpentParticipatingln

planning，eXeCutingandbeinginchargeofasecuritydetail・Asupperclass
cadetstheyareincharge・Theyshouldbereadytoreacttoanysituationthat

mayarise．Opportunitiesshouldariseforthemtotakepartinarealshipsecurity

assessment．Thistask，andanauditwhichentailsaccompanyingtheU．S．Coast

GuardinspectorinthearLnualinspection，wi11meanthestudent，upOngraduation

andmatriculationtothemerchantneetasThirdMateorThirdEngineer，wi11

havehadfouryearsofincreasinginvoIvementwithMaritimeSecurity・

Inherentvalueis builtintothe struCtureOfthetrainingprogram．Itis an

integralpartofeverystep・Studentsleambestwhentheycanrelatetoandsee

valueinwhattheyaredoing・Wehavestriventomakethisprograrnworkand

PrOSper．Resultstodatehavebeengratifying・
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6・2Thenextstep

AswemarchontowardsISPSbeingintegratedintoSTCWasacompetencythat

mustbeassessed，WearePOSitionlngOurSelvestorestruCtureOurtrainingeffbrts

to allowfor periodic assessments．Because ofourStruCture and the active

palticipation ofourstudentsinallfouryearsitwillbeaneasytransition．

Assesslngthecompetencyisthegoalandwearedeveloplngthepaperwotkas
thisisbeingwritten．

Tablel：　StudentSecurityTrainingatMMA．

W hen W hat Rem arks
1StyearatM M A ForceProtection／An ti－

Terrorism
Courseand trainin g

1Stcru iseaboardTS W atches＆Audits Assignedto Security
STA TE OF M A INE
（TSSOM ）

detail

2ndYearatM M A Varioussecurity

Segm entSim beddedin
COurSeS

Academ ic

CadetShippin g M erchantShip AsD irectedandaspart

OfaSeaPrqject
3rdY earatM M A Various SeCurity Academ ic

Segm entSimbedded in h cludedaudits，dri1ls

COurSeS． andproceduresinthe
USCG Cert摘cateof SIPprogram of
lnspection Self
Inspection Program

M aintenance．

2ndcru iseaboard Security Detail Tn char geand direct
TSSO M liaison with M idshipman

OfBceroftheDeck，
Ship’SW atchO fncer

andpossibleshoreside
invoIvem entW ithfacility

plan
4thyearatM M A Varioussecurjty

Segm entSim bedded in
COurSeS

A cadem ic

U pperClassCruise Ship Security 0 m cer Classroom，filed
M odelCour Se exercisesand

COm petenCy aSSeSSm ent
Al14year S A ccessControl Introduction to anduse

Ofsecurity cards，
electronl cdatalogglng
andaccoun tability
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6．3　Course以！rti触thm

MaineMaritlmeAcademyisproceedingtocertifytheShip／VesselSecurity

Ofncermodelcourseintwoways・Firstistooffbritaspartofcontinuhg
education，andsecondisasincorporatedinourcurriculumaSPartOfournOrmal

STCWtraining・Itistheintentthatclassroomandpracticalcoursewofkwill

takeplaceaboardthetrainingshipduringcruisesforallwhoareinthelicense

O餌C訂prO辞職m．

WiththeacceptanCeOfa’ModelCourse”fbrShip／VesselSecurityOfncer

WearetranSitioningtoprovidetherequiredcoursehoursandinVoIvementofall
ourstudentsasshownintable）．

6・4Sample2005preぺ川i聞tmining

Thepre－CruisetrainingPowerPointpresentationinPDFfbrmatthatwasusedin

Mayof2005isattachedasanaddendumtothispaperfbrthoseinterestedin
Seeingit．

Re鎚rences

ll】Hesse，H・and Charalambous，N．New Security　Measures　for　the
InternationalShippingCommunity．WMUJournalofMarineAffairs，2004，
Vo13，No2，pp．123－138．

［2］Congress，U・S・SubchapterHofTitle33，CodeofFederalRegulations，

Title46AutomaticTdent捕cationSystem・

［3］Barth，RolandS・，LessonsLeamed：ShapingRelationshipsandtheCulture

OftheWo止place・CorwinPress，ThousandOaks．Pg6．

［4］Building Block Prhciple of Learning Exampleニ　Leaming to Read．

http：／／ericec．ordt）rincple．html
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IncludingISPSrequlrementSintheMET

SChemeoftheArabAcademy伽rScience，

TechnologyandMaritimeTransportthrough
itsRegionalMaritimeSecurityInstitute

M．E．D．M．EIAshmawy
・山・‘′八・h′‘人・叫’．両・・㌦万′Jn∴八・しイJ／Jり／りXl・州l／ⅧJ・〟山八・JJ川叩…ィ．

JなりJ／

Abstract

METisgenerallyde丘nedastheprocesswhichprovideseducationandtraining

forseafarersatoperationalandmanagementlevelsintheshippingindustry．The

COntinuous development ofMETinAAST－MT depends on the abilityto

implementtherequlrementSOfintemationalconventionsandcodes，SuChasthe

ISPS Code，andthe capability ofprovidingthenecessarytypeoftrainingto

Various cultures・The comprehensive new regulatory reglme，adoptedina

DiplomaticConferenceonMaritimeSecurityattheendof2002，describesin

detailwhatshippingcompanies，POrtauthorities，Ships’crews，andothersshould

doin order to minimize any threat to the shippingindustry．The Egyptian

Government，repreSentedbyitsMaritimeAdministration，hasissuedanational

decreeto establishtheRegionalInstituteforMaritime Security．AAST－MT

assumedresponsibilityto establishthisinStitutein orderto serve Egypt and

reglOnalcountriesinimplementlngtherequlrementSOftheISPScode．

禦、t…サ∴l／隼しサ仙●：－′′ご用サ〃′し一・tL一l●空l’・I・l†ノー1†J：爪サ肘′血l′／聖二、．・
〟し一．如川′l′／lJ川・〟血し・ふ・＝〃・叶J〃．両J仙・．血／山裾〃／直り〃／／九リ・t・‘／J〟J・し仙川、・イ八戸∫

Coくわ．

l Introduction

METis theprocess thatcoversmatterS relating to aspects ofmaritime and

marineaf払irssuchasnauticalsciences，marinesafety，enVironmentprotection，

andmaritime security．Itisthe wider aggregation ofeducation andtraining
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systemsingeneraLThequestionsraisedare＝howcanaprocessbeintroduced

whichwi11meet the requlrementS Ofthe new regulationsinintemational

conventions，inparticularthenewchapterXI－20fSOLASHSpecialMeasuresto
Enhance Maritime Security，ISPS Code”onthe developing ofthe skills of

Seafhrers，andhowtoimpTPyeandintensifytheabilityofquicklyadaptingto
diversedemandsofthemarltlmeindustry．

Safbty，SeCurity，efnciencyofshipsandcleanenvironmentofoceansrequire

notonlyadvancedtechnologyofshipsandequlPment，butalsoanadequatelevel

ofmannlngandoperationalprocedures・

AAST－MTwithitsMaritimesectorisresponsibleformaritimeeducationand

training・Allsectorsarenecessarytointerfacewiththeshippingindustriesand

withIMO requlrementS　in　order to obtainthelatest developments of

Intemational Conventions，Codes，and Resolutions as well as national

requlrementS・

ThepresentquestionisuwhataretherequlrementSneCeSSarytO aChieve

e脆ctivedevelopmentofMETintheAcademyanditsmaritimesectortomeet
thecontinuouslyincreaslngrequlrementSinaccordanCeWiththeamendmentsto
InternationalConventions？”

AAST－MThasgivenhighprioritytothedevelopmentofMETandtothe

developmentofhumanreSOurCeSbyaimingatthehighestqualityOfMETonall

levels．Oneofthesubjectsgivenahighpriorityhasbeentheestablishmentofthe

Examination Affairs andits departments，becausethe mostimportant factor

a飽ctingtheimprovementandstandardofMaritime Securityregimesisthe

humanresourcesfactor．TheEgyptianMaritimeAdministrationhasissueda

nationaldecreetoestablishtheRegionalInstituteforMaritimeSecunty・AAST－

MT assumed responsibilityfor establishing this hstitute toimplementthe

requlrementSOftheISPSCode・

2　IIumanresources

Sinceman丘rstsetsailaccidentsatseahavebeenincreaslng，butnowwefacea

newtypeofincident＝terrOristattacks・Asthe21Stcenturystarted，WeeXPeCted

towitnessradicalchangesinthepro重ciencyrequiredbyseafarers・

TheinfluenceofthehumanelementisveryhighandisaverylmpOrtant

hctorintheprocessofcarrylngOutthevariousfunctionsofshippingcompanies・

Itplaysthemostcrucialroleinalmostalloperationsatseaandashore・

Educationandpro免ssionaltraining，aSWellasdevelopmentofperformanCe

should be glVen due consideration．The properimplementation ofthe
IntemationalConventionswillgoalongwaytowardsachievingtheseobjectives，

andaverysignincantpointistheneedforexpedientcrewtrainingfortasks，

whichareveryspecializedandcomplicated・Emphasisshouldbeplacedonthe

importantrOleplayedbythoseprovidethistrainingandwemustensurethatthey

arehighlyqualined，Wellmotivatedandprovidedwithaworkenvironmentthat
helpsimprovetheirskillsandencouragesthemincarrylngOuttheirprofbssional

responsibilities．
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3　SOLAS，1974ConvcntionandISPSCode

TheSOLASinitssuccessiveformsisgenerallyregardedasthemostimportant

Ofallinternationalconventionsconcemingthesafbtyofmerchantships．

The end of2002saw the adoption at a Diplomatic Confbrence of a

COmPrehensive new regulatory reglmein the amendments to the SOLAS

ConventionandtherelatedIntemationalShipandPortFacilitySecurityCode

“ISPS”．ThelSPSCodebecamemandatoryonJulyl，2004．

TheamendmentsinSOLAS，74thataimedatenhancingmaritimesecurityon

boardshipsandatship／portinterfaceareacreatedanewSOLASchapterdealing

SpeCificallywith maritime security．Thisintum，COntains the mandatory

requirementforshipstocomplywiththenewlnternationalShipandPortfacility

SecurityCode“ISPSCode”．

4　Securi呼Culture

TheISPS code requlreS gOVerrunentS tO COllateand evaluateinformation

regardingsecuritythreatsandexchangesuchinformationwithothercontracting

governments．Shipboardandportfacilitypersonnelneedtobeawareofsecurity

threatsandreportsecurityconcemstotheproperauthoritiesfortheirevaluatioll．

Governments need to provide securityrelated guidelinesfor ships and port

facilities．Therefore，Weare aCtually talking about creating an entirely new

CultureamongstthoseinvoIvedintheday－tO－dayoperationofshippingandport
industries．

4．l fTowtocreatemaritimesecurityculture

Maritimesecuritycultureisanewterm，anditcanbecomearealityalthoughthe

implementationisnotyetmllyintroduced．Twoimportantfactorscanassistin

Culturaldevelopmentwithinacommunity：timeandtheenvironment．

Maritime securitycultureisthe wayinwhichthe maritime community

behavesindi飽rentmaritimeSeCtOrSSuChasships，POrtS，Shippingcompaniesas

WellasmaritimeinStitutestopreventhazardstopeople，Shipsandcargo，pOrtS，

andshippingcompanies．

The concept ofintemationalmaritime securitycomprises certain security

Standards which could be applied everywhere despite cultural dif稔rences．

Uniformmaritimeeducatjonandtrainingisthekeytointemationalmaritime

SeCurityculture．Asthefoundation ofany cultureisthehuman element，the

provisionofbasiceducationandtraininglSaPrerequisiteinpreparlngperSOnnel・

TheRegionalMaritimeSecurityInstituteofAAST－MTisinvoIvedinthis

newsystem；the staffdo alltheycanto ensurethatthetrainees acquirethe

COnCePtS Ofsecurity culture，and that the graduates retum tO key maritime

POSitionswheretheyareabletoactascatalystsinpromotingsecurityculture・
Thereis aneedto promote securityculture thatrequires the cooperation of
SeCurityofncersatseaandashore．
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Security culture must dealwiththe concept ofthe collaborationbetween

managementandwofk鉛rceinthebroadercontext．Sa臨tyandsecurityofships

and ports as well as ship’S personnel are surely the rnostimportant

considerations．In2002，IMOshoweditschangingprioritiesbyadoptinganew
missiondeclaration，aneVOlution丘omthethemeof“SafbrShipping，Cleaner

OceanHto純Safb，Secure，andEmcientShippingonCleanOcean”．hessence，

Safttyandsecurityhavethehighestofpriorities・

5　ArabAcademy駄IrScienccandTechnologyandMaritime

Transport‘‘AAST－MT叩

The AAST一丁MT was establishedin1972under the name ofArab Maritime

TransportAcademy（AMTA）inAlexandria，Egypt．Since thattime，AMTA
OPeratedasaregionalUNDPprqject，OffbringMETtoqualifySeafarersinthe

StreamS Of navigation，marine englneermg，radio ofncers，and commercial

Studies（UNCTAD）andseamantraining．

Sinceitsestal）lishment，theAcademyhashadavisionaryopen－doorpolicy

approach，duetotheinternationalnatureoftheMaritimeTransportindustryas

Stipulated and enfbrced by the conventions and regulationsissued byIMO・

Because ofthe Academy’s expansionin educational，training and research

activities as wellas englneerlng and management，the Economic and Social
CounciloftheArableagueagreedtochangethenametoArabAcademyfor

ScienceandTechnologyandMaritimeTransport．

5．1AAST－MTfromreglOnaltoglobal

TheAcademylSanaCtivememberintheAssociationofArabuniversities，and
hasexcellentrelationswithintemationalspecializedorganizations，universities

andresearchcentres．A氏erimplementinganddevelopingitsQualityAssurance

SyStemCOVerlngPrOgrammeSOfstudiesin1999，theAcademyattainedIS09001

fromoneofthehighestcert漬cationbodies’worldwide，DNV

The Academy won the Trophy ofSea Trade AwardsintheInnovations

CategOryin1999．TheAcademyplacesgreatexpectationsinitspartnerShipwith

IMOtobridgetheenormousgapthatexistsbetweendeveloplnganddeveloped

COuntriesinthefeldofeducationtraining，quality ofseafarers，teChnological

aspectsofshipsandequlpmentimplementationoflnternationalconventionsand

resolutions，POrtadministrationsandlogistics．Letusa11joinforcestoensure
safbr seas and cleaner oceans as well as a secure environmentand makethis

WOrldabetterplacefbrthehumanrace．

TheAcademy’sexcellentrecordinprovidingmaritimeeducationandtraining

resultedinthesignlngOfthe“MOU”withlMOinOctober2001，Whichwas

SubsequentlyrenewedforafurthertwoyearsinOctober2003．Asaresult，the

SCOpeOftheMOUhasextendedthusensurmgthepresenceoftheIMOinthe

reglOnthroughtheservicesprovidedbytheAcademy・
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5．2　Examinatioma助irs

5．2．lIntroduction

Inviewoftheimportanceofexaminationsandtheirroleinensuringqualityof

educationandtraining，ndbasedontheimportanCeOfthewholeexamination
PrOCeSS，SinceitsinceptlOnin1972theAcademyhasworkeddiligentlytowards

lmprovlng eXamination regulations．Thereis collaboration　with maritime
educationinStitutesworldwideandspecializedreputableconsultantsinorderto

keepal）reaSt Ofteclmologicaladvancesinthe profbssion．The Examination
SeCtOr，Whichincludes eight departments，allofwhich are responsible，for

SuppOrtlngtheprocessofMET，thesedepartmentsare：

1．MaritimeTransportExaminationCentreforManagement，Operational，

andSupportLevels．

2．Regional Examination Centre　for Management，Operational，nd

SupportLevels．
3．PortStateControIUnit．

4．RegionalMaritimeSecuritylnstitute：

InviewoftheimportanCeOfapplyingtheISPS Codeasquickly as

POSSible，theAcademyactedattheinternationallevelincoordination

WiththeMinistryofTranSpOrtOftheArabRepublicofEgyptthrough

SuPpOrtingtheMaritime SecurityFundoftheInternationalMaritime

OrganizationwithagrantofUS＄15000．Itmeritsmentioningthat

EgyptisthesecondcountryintheworldafterGermanytOprOVidethis

SuPpOrt attheintemationallevel，Which drove the Organization to

SuPpOrttheAcademyintheestablishmentof“TheRegionalMaritime

SecurityInstitute”．Themaritimeteachingstaffhasexcellentacademic

andindustrialbackgroundsandmanyhavepublishedpapersontheir

SPeCialization．The AcademylS PrOud to havelinks with various

industries on a nationalandintemationallevel，PrOVide outstanding

WOrkexperienceopportunities．

5．GlobalMaritimeDistressandSafetySystem（GMDSS）．

6．Fisheriescompetencyexamination・

7．TheactivitiesoftheIntemationalMaritimeOrganlzation“IMO”：

a・the Unit responsible　for　followlng uP the meeting and

ConventionsofIMO；

b．theContactOfnceinChargeoftheMOUsignedwithlMO・
8．Informationcentre．

6　TheimplementationoftheISPSCodeintheArabRepublic

OfEgyptandothercountricsiJlthereglOn

6．1IntroductionandthcroleoftheAcademy

AfterthellthofSeptember2001disasterintheUnitedStateofAmerica，the
IMO SecretaryGeneralemphasizedtheneedtoreviewthemeasuresalready
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adoptedbylMOtocombatactsofviolenceandcrimeatsea．Theintemational

COmmunitybeganconfrontingterrorismalterthoseevents．

Egypthasbeenoneofthe nrstcountries，Which acceptedand signed・the

December2002　amendments to the SOLAS Convention，and financially

COntributedinthe enforcement oftheimplementationprocess．¶le Egyptlan

Maritime Authority has taken several steps to meetitsintemational

COmmitments，andtoimplementtheprovisionsofthenewchapterXト2amended

totheSOLASConvention．Withinthiscontext，andinviewoftheimportanceof

applyingtheCodeasquicklyaspossible，theAcademyactedattheinternational

levelincoordinationwiththe Ministry ofTransportoftheArab Republic of

EgyptthroughsupportingtheMaritimeSecurityFundoflMOwithagrantofUS
＄15000．

6．2Theimplementationstage

TheEgyptianGovernmenthastakenseveralstepstoimplementtheISPSCode，
summarizedasfollows：

July2003：EstablishingtheRegionalMaritimeSecurityInstitutein“AAST－MT”

ServeEgyptandallcountriesintheRegionforassistlngintheimplementation

PrOCeSSOftheCode．

Conduct securityassessments and setting up securityplans，inaddition to

holdingtralnlngSeSSionsforperSOnnelservlngatSea，inshippingcompanies，

andinportfacilitiesin1inewithlMOMaritimeSecurityModelCourses．

August2003：The Minister ofTranSpOrtissued decree No．392in2003

Pertaining to the establislment and concern1ng theformation ofthe Mqior

Committeefor Maritime Security，Which set out the genera1位amewo止of

implementingtheCode．TheMqjorMaritimeSecurityCommitteeheadedbythe

Head of Maritime Transport Sectorinorder to ef稔ct coordination with

COnCemedbodies，includedbutnotlimitedtothefo1lowlng：

PortAuthoritiesofEgypt：AlexandriaPortAuthority，DamiettaPortAuthority，

PortSaidAuthority，andRedSeaPortAuthority．

MinistryofInteriorSectorinchargeofportsecurity：PortPolice．

TheSectorofshippingCompaniesoperatmgshipshoistingtheEgyptianFlag．

EducationandTrainingInstitutesexemplinedbytheMaritimeSecurity1nstitute

OfAAST－MT，Whichistheonlyspecializedandrecognizedmaritimeinstitutein

Egypt．

Ships：Establishingasubcommitteenamely“TheSubCommitteefbrShipping

Companies and Ships”tolmplement the provisions oftheISPS Code with

respecttoshippingcompanlesandtheshipshoistlngtheEgyptianflag．

Ports：Establishing a sub committee namely“The Sub Committeefor Port

Facilities”toimplementtheprovisionsoftheISPSCodewithrespecttoport

臨cilities．

The Mqjor Committee approved the　followlng　in　response to the

recommendationsofthefbllow－uPCOmmitteeinchargeofthesecurityofships

andcompanies：

1・　　Designatingthe MqjorCommitteeforthe Securityofships and

POrtSaStheRecognizedSecurityOrganization（RSO）inEgypt．
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Designatingthe Maritime SecurityInstituteofAAST－MTLocal

DesignatedOrganizationinchargeofconductingthepreliminary

securityassessmentOfandsettingupthesecurityplanforshipping

COmPaniesandships・

Designatlngthe recognized bodiesincharge of auditing the

securityplan，CheckingitsconformanCeWiththerequirementsof

the Code，andissuingtheIntemationalSecurityCertificatefor

Shipsandcompaniesonlyasfollows：

a・Llqyd’s Germanischer（GL），Det Norske Veritas（D・N・V・），

American

b．Bureau ofShipping（ABS），Lloyd’s Register（LR），Bureau

Veritas（B．V），

C．Nippon KaijiKyokai（N・K・K），Greek Register，and Polish

Register．

d，Designatingthe Regional Maritime Securitylnstitute of

AAST－MT asthebodyinCharge ofconductingtralnlng aS

follows：ISPS Code familiarization coursefor allpersonnel

servinginCompanies，POrtSandatsea，ShipSecurityOfficer

course，Company SecurityOfncercourse，andPortSecurity
OfBcercourse．

Determlnlng the minimum govemmental measures necessary　for the

implementationoftheCodeandtherequireddocumentsforports・Inaddition，

entruStingtheRegionalMaritimeSecurityInstituteofAAST－MTwiththetask

ofimplementlngtherequlrementSOftheISPSCodeincooperationwithPorts

SecurityAuth0rityEgypt，

September2003：The Maritime SecurityCommittee has decided the

bllowlnglSShes：

●．The Maritime SecurityCommittee has been nominated as the

RecognizedSecuritylnstitute・

．　TheClassification Societiestobeentrustedwith thetaskofauditing

shipssecurityplanandcheckingtheirconformancewithintemational

requlrementShavebeendeterminedthroughelectinganumberofIACS

Group．

●　ConsideringthatPortsPoliceAdministrationhasbeenplaylnganaCtive

roleinimplementingsecuritymeasuresinports，ithasbeenassignedthe

taskofconductingsecurityassessmentandsettingsecurityplansin

ports・．ThePortsPoliceAdministrationshalleffbctcoordinationwith

RegionalMaritimeSecurityInstitutewithintheneldofsettingsecurity

plans and conducting security assessmentsin accordancewiththe

documentSandproceduresstipulatedintheISPSCode・

●　PortFacilitiesAssessmentandPlanStObeimplementedincooperation

betweenPortAuthorities，IntemalPolice，andtheRegionalMaritime

Security1nstitute．

．Establishingandimprovlng COmmunication centresin each Port

AuthorityconnectedtotheEgyptianMaritimeSectorCommunication

centre・locatedattheEgyptianMaritimeAdministration・
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●　TheMaritimeSecurityCommitteemeetstwicemonthlytofollowupthe

achievementsand to facilitate theimplementation process，Which
負nalizedonJune2004．

6・3TheRoleoftheRegionalMaritimeSecurityIJIStitute

TheStructureofthelnstitute：

1・MaritimeSecurity，Ships・　　　　2．MaritimeSecurity，Portfacilities．

TheInstituteprovidesthefo1lowlng：

／ハ〟／J／哩・†し・、・、＝〃木目LJH〃仙イ・㌦・両哩IJ／．†出・
1．AwarenessofISPSCode．

3・ShipSecurityOfncer．

丁…／／叫でlYL・・、、山′ハ／J′J・／し川りHLイ‘車
1．AwarenessofISPSCode．

d∫∫e∫ぶ∽e乃才α〃dPJα〃ぶ．・

1．SecurityAssessment．

3．SecurityPlane．

2・CompanySecurityOfRcer．

2・PortfacilitysecurityOfncer．

2・On－SCeneSurvey．

4．Follow－uPlmPlementation．

6・3・1qualityassuranfeOfmaritimetraining
ImplementingtherequlrementSOfthelSPSCodeandapplyingittoships，pOrtS

andcompanies，inadditiontotrainingpersonnelactuallybeganin2004・A11port

SeCurityplanShavebeenreadysincetheendofMay2004．Trainingandtesting

thesecurityplansbeganinJune2004，andtheactualapplicationwasstartedin

July2004．

EGYPT＝InthelightoftheforegolngaCCOunt，AAST－MTplayedam年lOrrOlein

lmplementingthe requlrementS Ofthe CodeinEgypt onthe speci鮎d date
throughtheRegionalMaritimeSecurityInstitute・

肋t‥TrainingMarinePerYrLnel（StartedinOctober2003）＝Trainingsessionfor
masters，deckofncers，marlneenglneerS，CreWmembersandportpersonnel・The
followlngnumbersoftraineesweretrained：

AwareneSSOfISPSCode：8000trainees．

ShipSecmity0餓cerSession：1500trainees．

CompanysecurityOfncers：250　trainees．

PortfacilitySecurityOfncer：160　trainees．

Second：ShipsAssessmentandPlanning＝Withinthecontextofsettingsecurity

PlanSforshippingcompaniesandshipshoistingtheEgyptianflag，theRegional

Maritime securityInstitute conducted contracts with shipping companies to

COnductsecurityassessmentandsettingupsecurityplans．

EgyptiannaggedvesselscomplyingwithISPSCode：100％．

Noneconventionsvesselsoperatinginterritorialwater：70％．

mird＝PortFacilitiesAssessmentandPlannlng：TheInstituteandPortPolice

teamwasformed，theteamCOnductedsecurityassessmentsform亘iorEgyptian

POrtSandportfacilitiesservlngShipsengagedinintemationalvoyages・Allthe

requlrementSOftheCodeareinef稔ct．
GovernmentPorts：100％．

SpecializedPorts（petroleum，minerals．．．etc）：60％．
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6．3．2Regionalrecogllitiom
TheRegionalMaritime SecurityInstitutehasbeenapprovedinSaudiAral）ia，

United Arab Emirates（UAE）and Lebanon as“Recognized Security

Organization”，andstartedcooperationwithSaudiPortsAuthorityandLebanon

MaritimeAdministrationintheimplementationoftheISPSCode．

6．3．2．1RelatcdreglOnalactivitics DuetothepioneerlngrOleoftheAcademy

asoneofthe specializedinstitutionsoftheArabLeagueandasacentreof

expertiseinthe maritime neld，the Regional Maritime Securitylnstitute

contactedtheMinistryofTransportandCommunlcationsoftheUAEseeking

approvalforthepurposesofimplementingtherequlrementSOftheTSPSCode・

TheMinistryrespondedfavourablyandpromptlyissuedtwodecreesfortheyear

2004accreditingtheAcademy’s RegionalMaritime Securitylnstitute as the

body toimplement the TSPS Code requlrementSinUAE，thusinitiating

COOperationwiththeAcademyunderthjspatronage・

UAE‥TheInstituteorganizedaRegionalSeminarandWofkshopinDubai，

UAEattheendofFebruary2004withthesupportandparticipationofIMOon

theISPS Code．The seminar was attended by ofncialseniors丘om15Arab

Countries and was successfulinproviding attendancewith the urgency of

complyingwiththerequlrementOfISPSCodebeforelStJuly2004・

6．3．3ThetrainitlgCOurSeSinTSPSCodeinthereglOn

6・3・3・lTheReptlblicofLebanon仙ScopeoftheWorkI，TheInstitutehas

appliedtheISPSCodeandhasimplementedthesecurityassessmentandsecurity
planforthe14portfacilitiesinLebanon・ThisalsoincludesmeasurlngpOrt
facilitiessecurity0mcers’performancesinaccordancewithIMOguidelines・

AwareneSSCOurSe：50persons・

ShipSecuritycourse：150persons・

PortFacilitiesSecuritycourses：80persons・

6．3．3．2TheRepublicofSyria：

1Shipsecurityofncers： 150persons．

6．3．3．3TheHashemiteKingdomofJordan

・ISPSCodeFamiliarization（Awarenesscourse）：28persons・
・ShipSecuritycourse：　　　　　　　　　　　32persons・

6．3．3．4UAE砧Dubai，，

T Portfacilitysecurityofncer：　　80persons・

6．3．3・5Kingdom ofSaudiArabiailScope ofthe WorkM TheInstitute

participatedin cooperationwith the German TechnicalCooperation Agency
（GTZ）inthesecurityassessmentanddevelopmentofsecurityplansfbr8ports
with40portfacilities，allcontrolledbySaudiPortAuthorities・Evaluationof
lSPSCodewasefftctedineachofthe40Portfacilitiesaswellasmeasurlngthe

PerfbrmanCeOfsecurityofncersinportfacilities・
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．Port偽cilitysecurity0用cer：

，ISPSCodefamiliarization（Awarenesscourse）：

92persons．

50persons．

7　ConclⅦSion

Duetofu1lcooperationbetweenMinistryofTranSPOrt，PortPolice，Egyptian

Navy and all securityauth0ritiesinEgypt，the RegionalMaritlme security

hstitutewasabletoexecuteandfullyimplementtherequlrementOfISPSCode

forallEgyptiannaggedvesselsandgovernmentalportsbeforethedeadlineof

lStJuly2004・ConsideringtheexperlenCegainedbythelnstitute，theAcademy

COmPleted theISPS requlrementSandimplementationinKingdom ofSaudi

Arabia，Lebanon，Jordonand Syria．Themeano切ectiveinestablishing“The

regionalmaritimeSecurityInstitute”istoassessandhelptheregionalcountries

andinparticularAfricanNatiorLStOCOmPlywithISPSCoderequlrementS．
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ThefasttracktoISPSCodeandnational

SeCurityregulationimplementationandthe

implicationsfbrmarineeducators
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Abstract

AliteraturereviewofthenationalregulationsofCanada，theUnitedStates，and
theUKhaverevealedanumberof臨．ctorswhichhaveaffbctedthequalityof
inStructionin the neld ofmaritime security．The speed ofdevelopment and

implementationoftheISPSCodeistherootcauseofaplethoraofproblems
a脆ctingmarineeducatorsandtrainers（MET）・Portstatesecurityregulations

havenotcompletelymatchedtheISPSCodeandtheresulthasbeenastruggleto

developtrainingthataddresses both・Deviantnationalregulationshavebeen

oltenpassedas’just－in－time”legislation・Fortrainingprovidersthisproblemis

exacerbatedastheseafarer，scountryofresidence，thenagstateofthevessel，

andtheportstatevisited，arefrequentlynotthesame・ManyofthetrainingtopICS

listedintheISPSCodeareoutsidethepurviewofmostmaritimelecturers，and

theIMOTrain－the－TrainerCoursehasnotbeenconductedinatimelyenough

manner．AnumberofadministrationsrecognizetheIMOmodelcourseoutlines

whileothersinsistonguidelinesandtimelinesthatdi飴r・Themyriadoftraining

providersthathavesurfaced，howsuchprovidersareSCrutinized，andhowthe

associatedcourseo飴ringsareapproved，needstobeuniform1yaddressed・This

mayhavesignincantimpactonproposedamendmentstotheSTCWCodefor

ShipSecurity0用cercertincation．PortStateControlOfncershavetraining，and

expectationsmayvaryfromcountrytOCOuntryOrindeedfrompersontoperson・

んしこl・旧机上／∫Ⅲ‥＼し・し1〃・叶JJ・山J〟槻什高′＝／′しリノ●‘′血げ・

1IntroduCtion

TheeventsthatunfoldedintheUnitedStatesonSeptemberll，2001（9／11）have

hadenormousconsequences，andthemarineindustryhasnotbeenimmunefrom



160MaritimeSecurityandMET

theresultantchanges．TheseeventsleadtheCommandantoftheUnitedStates

CoastGuard［1】toaddresstheGeneralAsSemblyoftheIntemationalMaritime

Organization（IMO），November2001，andtourgeittoimplementmeasureS，
Whichaddressedsecuritywithinthemaritimeindustry．TheresponseofIMO［2］

WaStOreView，throughResolutionA924（22），thevarioussecuritymeasures，and

ultimately，throughit’s Maritime SafbtyCommittee（MSC）and Maritime

SecurityWorkingGroup（MSWG），tOdevelopthelntemationalShipandPort
FacilitySecurityCode（ISPS）andtheassociatedsecuritymeasures．Thesewere
adopted by a Confbrence on Maritime Security，December2002，and were

albitrarilyscheduledtocomeintoforceonJulyl，2004，aSCantOneandahalf
yearslater．

2Ⅰmplementation

TnorderforContractingGovemmentstoimplementthenewsecuritymeasures，

theyhadtodecidewhethertoapplytheISPSCodeintotalortomodifyitto

meetthatcountry’sspeCi且cobjectives．AlthoughlO2countrieshadagreedtothe

COntent OftheISPS Code，upOn retum1ng tO their ownJurisdiction，SOme

determinedthattheCodedidnotaddressthatcountry’sconcernS．Thetlmetaken

todesign，dra氏，andamendstatelegislationoftenmeantthatitwasnotfinalized

untilclosetothemandatorylmPlementationdate．

TheUnited Stateshadbeenwofking on securitymeasures，aS OfOctober

2001・Ithadexistingsecurltyregulationsforpassengervessels，Whichitusedto

ShapeitssubmissionforISPSandtoformulateitsownMaritimeTransportation

SecurityRegulations（MTSR）．Itftltanurgencytoimplementsuchmeasures

because ofthe direct attack of9／11．It was therefore able to publish，for

Stakeholder fbedback，OnJulyl，2003，a draft of the national security

regulations，andonOctober22，2003themodified蝕lalversion．

However，theUnitedStates，Whileformulatingsuchlegislationinatimely

fashion，Createdproblemsforotherjurisdictions．TheUSwasconcemedthatthe

ISPSCodeonlyidentifiedPartAascompulsory．Itwasenvisionedthatwithout

amandatoryuseofpartB，manyVeSSelsandport血cilitiesmightonlypaylip

SerVicetotherequlrementSOftheISPSCode．TheUSalsohadconcemswiththe

limitednumberofshiptypestowhichtheCodeapplied．IMO［3］determined

thatthelSPS Codewas applicableto certaincategories ofshipsengagedon

intemationalvoyages，namelypassengerships；CargOShipsof500grosstonnage

andupward；andmobileof誌horedrillingunits．TheUnltedStatesexpandedthe

listtoincludedvesselsoflOOgrosstonnageandupward；CertaintowlngVeSSels；

aJldcertaintowedbarges，amOngStOthers．

Italsohadconcemthat“intemationalvoyage”asindicatedbytheISPSCode，

andde貢nedbySOLAS，WOuldnotincludevoyagesontheGreatLakesandSt．

LawrenceSeaway・TheUSCGl4］thereforerequiredUSnagandforeignflqg

VeSSelsonthosevoyagestocomplywiththenationalregulations．

Otherflag statesthat had vessels trading with the United States were

impactedbytheUSregulations．IfthosecountriesappliedonlytherequlrementS

OftheISPS Code，thenthere would be many vessels not meetlng the US
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threshold andthus，either having to submit security plans to the USCG or

runnlngafbulofportstatecontrolmeasuresuponattemptedentryintotheUnited
States．

Canada，Which had a heavy reliance on tradewiththe United States，

deteminedthatitwasadvantageoustodraft1egislation，Whichcloselyfbllowed

theAmericanmodel．OnNovember26，2003，TransportCanadal5］issueddra此

1egiSlation andumdertook a cross－COuntry Public consultative process・This
PrOpOSedlegislationmodifiedthelistofapplicablevessels，butnottotheextent
thattheUnitedStateshad．Itincludedasectiononoffihorefacilities；aSeCtion

Outliningarestrictedareasecurityclearanceprogram；anditde重nedapplicable

VOyageStOincludethosebetweencountriesontheGreatLakesandSt．Lawrence

Seaway．Heavylobbying by stakeholders resultedina number ofchanges

includingthedeletionofsectionsono蝕horefacilities，andtherestrictedarea

SeCurityclearanceprogram．ThefinalversionwascompletedonJune15，2004，

justdayspriortotheJulyleffbctivedate．AsofJuly2005CanadaisstilHnthe

PrOCeSS Of draRing amendments tothe Canadian Maritime Transportation

SecurityRegulations（MTSR）．

The European Par1iamentl6］published Regulation作q no72500040n

March31，2004．ThisregulationinstruCtedmemberstatesto，alongwithPartA

OfthelSPS Code，takefu11yintoaccounttheguidanceofPartB，butitalso

identi且edsectionsofPartBwhichweretobetreatedasmandatory．Itdefined

applicableshipsasperthelSPSmodelbutexpandedthelisttoincludedomestic

Class－A passenger ships e脆ctiveJulyl，2005，and other domestic ships
e晩ctiveJulyl，2007．

Thisevolvingprocesshadobviousimplicationsformarineeducators・There

WeremandatorytrainingrequirementsforsecurityofBcersoutlinedwithinthe

ISPSCodeandnationalregulations．Asindicatedbythisrepresentativesampling

Ofregulations，SOme COuntries were dra氏inglegislation，Which was’just－in－

time”andhadvariancestotheISPSCodeandthatdi能red丘omcountryt9′

COuntry．Shipandportfacilityowners，andtrainingparticipantswantedrelevant

traininginboththeCodeandpertinentnationalregulations・Classroomtimewas

Oftenused，nOtjustreviewlngtherequlrementS OftheISPS Code，but also

discussinghowthevariousregulationswouldapplytoindividualvesselsand

POrt払cilities・The relevancy ofinfbrmation glVen tO Students，particularly

regardingnationallegislation，Oftendependedonthetimelinessofenrolment・

Proactivecompaniesintentontheearlyestablishmentofsecurityplansandthe

earlyenrolmentofcreworpersonnelintotrainingcourseswere，byJulyl，2004，

0ftenoperatingwithoutdatedandinaccurateinfbrmation・Itcontinuestobea

ChallenglngtaSkforeducatorstodeliverup－tO－dateinfbrmation，particutarlyin

temsofnationallegislationandguidanCe．

3　Participantsandclientele

The maritimeindustryis a global onewith seafarersfrom a multitude of

COuntries，WOrkjng on vessels nagged by an ever－inCreaslrlg number of

Contractlng GovernmentS・These ships visit a countless number of ports
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WOrldwide．Themarinermaysometimesworkonavesselthatrequiressecurity

Certi丘cationandatothertimesononethatdoesnot．Subsequentemployment

maybefoundonavesselofanothernagstate，Withothersecurityrequirements．

InadditiontovesselstherearethOusandsofdesignatedportfacilitiescoveredby

thenewsecuritycodeandsecurityregulations．

These偽．ctorshavealsocreatedchallengesformarineeducators．Participants

areoftentrained，duringtime－0托attheircountryofresidence．However，dueto
theirvessel’snagorduetotheportstatesthattheshipistovisit，ParticipantS

havelittleinterestin the securityregulations of their own country．The

designated Ship Security0餌cer wantSinformationthatis relevantfortheir

VeSSel．Thiswillincludenationalregulationsfbrtheflagstateoftheirvesseland

informationregardingportstatecontrolmeasuresforapplicableportvisits．The

Classcomposition，intermsofparticipants，OfmanycourSeSmayCOVeranumber

OfpermutationsintemSOfthecoumtryOfresidence，椚agstate，andportstate

COntrOl measures encountered．This has required ofthe trainer a body of

knowledge thatis varied，COmPrehensive，nd asindicated previously，eVer－

Changlng．

TheISPSCodespecifiestrainingrequirementsfortheShipSecurityOfBcer

（SSO）；theCompanySecurity0mcer（CSO）；thePortFacilitySecurity0用cer

（PFSO）；those，atbothportfacilitiesandonboardshipswithsecuritydutiesand

those，atbothportfacilitiesandonboard ships withoutsecurityduties．Each

COurSe requlreSits ownleamlng Objectives，and course material．Each may

addresstheeducationalneedsofadiffbrentcategoryoflearner．Thesefactors

have meantincreased demands on bothinStitutions and facilitators as they

endeavouredtoproviderelevanttrainingtoa11，Particular1yinthemonthsbefbre

themandatorylmPlementationoftheCode．

4　Trainingtopics

OnJuly1，2004，allapplicableshipsandportfacilitieswererequiredtohave

implementedanapprovedsecurityplanandtodesignatetheappropriatesecurity

0托cers，andsecuritypersonnel．Thosepersons，andinparticulartheCSOand

appropriate shore－based personnel，the．SSO，the PFSO and appropriate port

facilitysecuritypersonnel，Were tO have receivedidenti且ed and appropriate

什aining．

TheIMO【7］ISPS Codeidentines25　areaS Of training that may be

appropriate，forthepositionofSSOalone．Someofthelistedtopicsinclude，

relevantgovernmentlegislationandregulations；methodologyofship security
SurVeyS；Shipandportoperationsandcondjtions；knowledgeofcurrentsecurity
threats and patternS；reCOgnition and detection ofweapons and dangerous

devices；methodsofphysicalsearches；andcrowdmanagement．

PortstatecontrolofncershaverecognizedtheShipSecurityOfncertraining

Certi貢cateasproofthattheSSOhashadtheappropriatetraining．Therefore，aS

indicatedbythelMOModelCourseoutline，thecourseisrequiredtocoveralIof

thetopicsaslistedintheISPSCode．Admittedly，theonusisontheappropriate
SeCurity0mcertoinclude supplementaltrainingwhererequired．However，it
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WOuldappearinCumbentontheeducatortohavemorethanapassingknowledge

Ofallthelistedtopics．

Thesetopicscanbedividedintomarinerelatedtopicsandsecurityrelated

topics・Institutionshaveusedtrainerswhohaveeitheramarinebackgroundora

military／securitybackground andthen provided supplementaltrainingin the

Othergeneralarea，Orhaveusedateamapproach，withanumberoftrainerswith

dif稔rent backgrounds and experiences conducting the same course．In some

CaSeStheemphasishasbeenonlifbexperiencesorvocationsofthefacilitator，

andwith1ittleemphasisonteachingqual浦cations．

CostrecoveryrequlrementSmayneCeSSitateincreasedcoursefbestocoverthe

hiringofadditionalpersorLnel・Theebbandnowofdemandforsecuritytraining

may constrain the abilityto have staffemployed permanently，Particularly

SeCurityspecialists，andthusrequiretheavailabilityofanumberofcontractual

employees，Whichmayintuma能ctthecontinuityorqualityofthecourse．

TherewasrecognitionbylMOthatthemandatedtopicswerenotwithinthe

Purviewofmostmarineeducators・Therefore，IMO【7］designedasix－daytrain－

the－trainer security　program，with a goal to provide eighteen o飴rings
WOrldwide，tO a target audience ofsecurityinstruCtOrS Ofnationaltraining

CentreS・Unfortunately，theIMO was also a飴cted by the fast pace of
implementationoftheISPSCode．AccordingtoanIMO［8］pressreleaseof

August6，2004，89・5percentofportfacilitieshadapprovedsecurityplansin

Place，andthecompliancerateforshipswasheraldedat90percent・However，

thetrain－thertrainercoursewasnotscheduledtostartuntilSeptemberofthat

year・Thiswouldimplythattheseportfacilitiesandvesselshadsecurityofncers

thathadnotbeentrainedbyattendeesofthetrain－the－trainerprogram．

5　Recognitionandcerti鮎ationoftrainingcourses

IMOhadforeseenthattheareaoftrainingwastobeproblematic．Inlate2003
thelMO，withthehelpoftheGovernmentSOftheUnitedStatesofAmericaand

India，PrOvidedmodelcourseoutlinesforcoursesfortheCompany Security
OfBcer，theShipSecurity0餓cer，andthePortFacilitySecurityOfBcer．

EachincludedthecoursealmS；theobjectives；alistofsuggestedteaching

aids；thecourseoutline；atimetable；thelearnlngObiectives；andtheinstruCtOr
manual．IMO【9］indicatedthatthecourseoutlinewasnotintendedasatoolto

berigidlyfollowedbutrather，”toidentifythe basic entryrequirements and

trainee target groupfor each coursein universally applicable terms，and to

SpeCifyclearlytheteclmicalcontentandlevelsofknowledgeandskillnecessary
tomeettheteclmicalintent”oftheISPSCode．Traininginstitutionswerenow

providedwithtooIstomorequicklyformulatetherequiredcourses．
Canada decidedthat theIMO model courses were to be the basisfor the

requiredtraining．Duetotimeconstraints，itwasdecidedthatitwouldnotcertify

traininginStitutions，butthatTransportCanadawouldrequirethoseentitiesthat

WereO飴ringcourSeSinCanadatosubmittheirtrainingpackagesforreview．

Theagencyprovidedfbedback，Whichwasfo1lowedwithanauditofthecourse
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delivery・ThoseinstitutionsthatmetthetrainingrequlrementSWerelistedonthe

TranSpOrtCanadawebsite，aSbeing“recognized”trainingproviders・

ThisapprovalmodelfbcusedontheauditoftraininginCanadaversusthe

auditoftrainingprovidersthatweretrainingShipSecurityOfncersforCanadian

nagvessels・Thisprocessle允theonusonContractingGovemrnentstodetermine

whichtrainingproviders，withintheirnationalboundarieswererecognizedor
cer捕ed．ForportstatecontroIpurposesitacceptedatfacevaluethetraining
certificatesofotherContractingGovernmentunlesstherewas“cleargrounds”

thattherewasanidentifiedproblem．

IntheUnitedKingdom（UK）theDepartmentforTransportl11］assignedthe

responsibilityforportsandpassengershipstoTRANSECandtheresponsibility
forcargoshipstotheMaritimeandCoastguardAgency（MCA）・TRANSECwas

responsibleforaccreditingandapprovingtrainingorganizationsforPortFacility
SecurityOfncertraining，WhiletheMCAwasresponsibleforSSOandCSO

training．TheMCAl12］procedureforaccreditationofthetrainingorganlzation

required the receipt ofaletter of叩plication alongwith an abundance of

infbrmation，lnCludingthecourseprogram；lecturenotes；Visualaids；handouts；

assessmentfbrrns；andinstruCtOrqualifications・TheMCAthenconductedanon－

Siteaudit，ndsubsequenttoasuccessfu1evaluation，1istedthatorganizationas

beingcertifiedbyMCA．

Thismodel，aSaPPliedto ships，focusednotonwheretraininghadtal（en

place，butrathertheregistryofthevessel・TheSSOofaUKregiSteredvessel

wouldberequiredtoundertaketrainingatanMCA叩prOVedtrainingfacility・

ForsorneshipownerSandtrainingfacilities，thiscreatedcertainobstacles・For

example，theSSOofaUKregistered甫sherypatroIvesseltradinglninternational

watersbutonlyvisitingCanadianportswouldberequiredtoundergotrainingat

anMCA approvedtraining facility．Ifthe facilitywereinthe UK，training

providedlittle exposuretothe Canadianregulations・Ifthe facilitywerein

Canada，thatinstitution wouldhavetofo1low an approvalprocess that only
resultedincert浦cationfromtheMCA．

Ifallcountries fbllowedthismodel，itwouldrequlretralnlrlgPrOVidersto

undertakenumerous，COStly，timeconsumlng，andrepetitiveauditingprocedures・

Normallytrainhlgfacilitieswouldnotknowtheflagstateoftheparticipant’s

vesseluntilthestartdateoftraining・lfthetrainingreceivedwerenotrecognized

bythe nag stateitwouldnecessitatethatthepartlCIPantreCeive redundant

approvedtraining・Trainingthatisapprovedbythenagstateofonevesselwould

notnecessarilybeapprovedfortheSSOwhenworkingonavesselofanother

flagstate・Thismodelleavestheonusonshippingcompaniesand／Orparticipants

todetermineiftrainingprovidersareaccreditedbytheappropriatenagstate，

withnocommonsysteminplaceforcertincation・Ofcoursetheotherextreme

wouldseeContractingGovemmentswithoutanapprovalprocessorguidelines

andtherefbrealimitedassuranCeOfqualitycontroloftrainingprograms・

Therequiredlengthofthesecuritycourseshascausedsomeconfusion・The

IMOmodelcoursesprovidedanitemizedtimetabling，withacourselengthof

threedaysforeachoftheCSOandPFSOcourses，andtwodaysfbrtheSSO

course・ContractingGovernmentshaverequjredcoursedurations，Whichmay
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Vary丘omthismodel・TheMCAl13］requiredtheSSOcoprsetobeofathree－
day duration；the CSOcourse■tObe ofafour－day duratlOn；andacombined

COurSetObeofa茄veqdayduration．

ThisillustratessomeofthechallengesfortrainingprovidersintheareaOf

Certification．TheproblemwasexacefbatedpriortoJulyl，2004asshipandport

hcility0wnerS，administrations，front－lineperso禦el，andtrainingproviders，
Withsigni丘Canttimeconstraint，StruggledtodetermlnethevarylngrequlrementS．

6　Sea払rers，traimingICertificationandwatdl－keeplng

（STCW）

ASub－Committee，OflMO［14］inareporttotheMSC，January2005，prOPOSed

amendmentstotheSTCWCode．hAmex6，itoutlinednewrequlrementSfor
the certi重cate ofproficiencyfor the Ship SecurityOfncer．It specified the

Standardsofcompetence，anddetailedtranSitionalprovisionsthroughto2009．

Thesestandardsdictatedthatthecandidateprovideevidenceofdemonstrated

COmPetenCe，Ofappropriatelevelofknowledge，andoftrainingandexperience，

Themethodfordemonstratingcompetencewouldbethroughtheassessmentof

evidence obtained　録om approved training or through examination．The

Contracting Govemment WOuld determine the agency responsible，and the

methodusedfortheoversightofapprovedtraining．

Thetransitionalprovisions－determinedthatcompetenceforexistlngSSO，S

WOuldbeestablishedthrougheithertheapprovedseagolngSerViceasanSSO；

theperformanceofequivalentsecurityfunctions；thepassingofanapprovedtest；

Orthecompletionofapprovedtraining．

Therewasaheavyemphasison“approval”intheseproposedamendments．

ContractingGovernments，andtraininginstitutionswi11berequiredtodetermine

theapprovalprocessforeachoftheseidentifiedtopics．Insomecasesthismay

necessitateanotherseriesofreviewprocedures．Forexample，inCanada，aRer

9／11，thenewlyformulatedbranchofTransportCanada－Security＆Emergency

Preparedness－WaSreSPOnSibleforallmattersrelatedtomaritlmesecurity．ltwas

thebody，Whichrevieweda11securitytraining．Previouslya11coursesgoverned

by STWC were under the domain of TranSPOrt Canada－Marine Safbty．

SubsequenttotheamendmentstotheSTCWCodethesetwoagencieswillhave

to establish guidelinesforthe new approvalprocess，and determine which

departmentwillberesponsible．

To complicate matters the Sub－Committee，inAmexlO ofthe report，
determinedthatfbrCompanySecurityOfBcertrainingtherewouldbeguidelines

insteadofmandatoryrequlrementS．TheMSCalsodeterminedthattherewould

benomandatoryrequirements orguidelinesforPortFacility SecurityOfficer

training，becausethepositionwasshore－based．

MosttraininglnStitutionshaveo飴redtrainingcoursesforthethreeident摘ed

SeCuritypositions．InthemonthsbeforeJulyl，2004，theymadeuseofthemodel

COurSeS tO Organize training and usedthe outlined procedures，tO reCeive

approvalforthosecourseo飴rings．Withtheadoptionoftherecommendations
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oftheMSCtheremaynowbearangeofstandards，andanumberofregulatory
bodies．

ThespeedinwhichtheISPSCodewastobeimplementedhascontributed

signincantlytotheseevoIvingproblems・TheinitialfocuswastohaveapproVed

SeCurityplansinplacefortheidenti丘edclassofships，andportfacilitiesbythe

designatedimplementationdate．Itwasrecognizedthattrainingwasrequiredbut

theprocessappearstohaveunfo1dedinareactiveratherthanproactiveway・The

recommended STCW Code changes will necessitate a review of course

approvalsandmayleadtoothermod摘cations，Whichintheextreme，mayforce

COmPaniestospendmoretimeandmoneyon“approved”training・

7　Portstatecontrolmeasures

Shipowners，CSO’S，andSSO’swereconcernedwithportstatecontrolmeasures

thatcouldbeencountered．rmistopicwasthefocalpointofdiscussioninmany

SeCuritycourseo脆rings．
ThelMO［15］issuedguidancein acircularentitledInterim Guidance on

ControlandComplianCeMeasurestoEnhanceMaritimeSecurity．Itgavebasic

guidanceforsecuritytrainingandqualincations ofportstatecontrolofncers

（PSCO）；for ships entering waters ofanother Contracting Govemment；for

COntrOIofshipsinport；andforinspections．Thisinformation，Whileofvalue，

wasdatedJunelO，2004．AhighpercentageofSSO’S，ndPSCO’shadalready

undergonetrainingbythisdate，andtherefore didnothavethisinformation

PrOvidedtothem duringtraining．In any case，thisguidanCedidnotalways

renectthetypeofinspectiontobeanticipatedwhilevisitingvariousportstates・

Some port states were more proactiveinidentifying port state control

measures．1meUSCGl16］issuedguidanCeOnSuChmeasuresthroughNavigation

＆　VesselInspection Circular（NVIC）06－03，0n December15，2003・It

introducedguidelinesfortheportstatecontroltargetingandboardingprogram・

ItgavetheshipownerandShipSecurityOfncercomprehensiveguidancefor

demonstratingcomplianceduringsuchaninspection．

0thercountriesdidnothaveformalizedproceduresinplace．Canadadidnot

fashiontheSecurity＆EmergencyPreparednessbranchofTransportCanada，for

marine security，untilafter9／11，1tpreviously hadanaViation division and

Subsequentlysecondedmostofthepersonnelforthemarinedivision丘omit・As

OfJulyl，2004，ithadnotissuedformalguidelinesfbrsecurityboardingand

inspection，andindeedhadtoretrainpersonnelforPSCOduty・
Port State Control O］mcers reviewed certain　documentation　in　order to

determineavesserssecuritycompliance．OnesuchdocumentistheDeclaration

OfSecurity（DoS）．TheISPSCodegaveguidanceontheusageoftheDoSbut
statedthattheContractingGovemmentShoulddeterminewhentheuseofthis

instrumentisrequired．
TheCanadianMTSRofJune15，2004Stipulatedfourscenariosfbrsuchuse，

namelywhenentitieswereoperatlngatdi飴rentMARSECLevels；Whenone
Partydidnothaveasecurityplan；duringaninterfacewithaspeciBcvesselsuch

asacmiseship；Orifthesecurityofficerofeitherhadspecincconcems．
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TheUSCGissuedguidance，May2004，fbrDoSusage．ltconsistedoftwo
tables，Whichincluded various permutations ofdi飴rent types ofships and

barges，bothmannedandunmanned，CarrylngOrnOtCarrylngCertaindangerous
CargOS；andofdi脆renttypesofportfaciljties．Shipsandporthcilitieswereto

use this“DoS Applical）ilityDecision Tool”to determineifthe DoS were

required．

TheUK，throughMCA，alsoissuedguidanceastowhenaDoSwasrequired．

ItidentifiedninespeciGcsituationsforvesselstorequestuseofaDoSandsix

SituationsforportfacilitiestoinitiatetheDoS．

Thefactthatportstatecontrolguidancewaso氏enlateincomlngOrthatthere

Weredif艶rentstaterequlrementSfbrtheuseoftheDoSindicatesthechallenge

formarineeducatorstoprovidemeaningfu1infomationtocourseparticipants．

PersonalexperiencehasshownthatrefbrencecallstogovernmentrePreSentatives

OftenresultedinchanglngOrCOnnictingadvice．Itwasnotuncommontonnd

PSCO’S，CuStOmandjmmlgrationpersonnel，Orlocalauthoritiesinattendanceat

SeCuritycourses，attemPtingtogainrelevantinfbrmation．

8　Conclusions

Theeventsof9／11requiredadrasticandvariedresponse．Thedra食ingofthe

ISPS Code was the prlmary Oneby the maritimeindustry．As evidenced by

examplesdiscussedthroughoutthispaperthespeedofimplementationcreated

Challengesforstakeholders，includingmarineeducatorsandtrainers，

Adi飽rentapproachtotheimplementationoftheTSPSCode，Whetherbya
Phased－inapproach，Orbyhavingane脆ctivedatewhichwasfurtherintothe
future WOuld have allowed training　institutions to conduct a proper

needs／Capabilityanalysis，andtoputmoreemphasisontheappropriatetraining

Ofpersonnel．Greatereffbrt，While dra航ingtheISPS Code，tOWards ensurlng

Various　State requlrementS Were met，WOuld haveminimizedthe current

Variationsinnationa11egislation．

AcertincationprocessfbrsecuritycourSeS，Whichrequiredonlyoneaudit

PrOCedure，andthatwasunifbrmly acceptedby allContracting GovemmentS，

WOuldensuremOreCOStef稔ctive，timely，andumifbrmcourseofftrings．ltwould

have providedmore standard guidelines，Which weremore conduciveto the

ever）tual STCW certはcation．ThelMO Train－the－Trainer Program，While a

WOrthwhileone，WOuldhavebeenmorebenencialifof龍redinatimelyfashion．

Thesechallenges，nOtWithstanding，marineeducatorsandtrainerswillcontinue

toplaytheirpartintheimplementationofintemationalsecuritymeasures．
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Ananalysisofportstatecontrolinspections
relatedtotheISPSCode

M．Yilmazel＆E．Asyali
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Th五二l・

Abstract

TheISPSCodecameintoe飴ctonthelstofJuly2004．Theoverallobiectives
OftheCodearetoestablishanintemational舟ameworkinvoIvingc0－0Peration

betweencontractlnggOVemmentS，gOVemment agenCies，localadministrations

andtheshippingindustrytodetectmaritimesecuritythreatsandtakepro－aCtive

measureS againstpotentialterroristattacks againstshipsand／Orport facilities
whicharethevitalinstrumentSOftheintemationaltrade．

TheCodeaimstoreducethevulnerabilityofport払Cilities andmerchant

Shipstoterroristattacksandtoincreasethesecurityawarenessoftheindustry・

¶lelSPS Codeisthefirst everintemationallyand widely agreedproactive

regulatory丘ameworktosa伝guardthemaritimeindustry，Seabometrade，andthe

WOrldeconomyfromterrorism．Inthisstudythesuccesslevelofimplementation

OftheISPSCodealreadyachievedbytheshipmanagerSisanalysedthroughthe

POrtStateCOntrOldatabasesofthem句OrreglOnalmaritimeadministrationsand

MOUssuchastheParisMOU，theTokyoMOU，theBlackSeaMOUandthe

United States Coast Guard（USCG）．The monthly statistics ofISPS

non－COmPliantshipshavebeencompiledbasedonthevariables suchasthe

Ships’flag，type，grOSStOrnage（gt），andthenatureofde鎖cienciesbetweenthe

lstJuly2004，WhentheISPS Code cameintoforce，untilthe end ofthose

months with available statistics currently released on the websites ofthe

respective MOUs・Common awareneSS Oferrorsandlapses，best practices，

sharingofinformation，andindustry－widec0－0Perationwillplayavitalrolein

developingasecuritycultureintheshippingindustry・

人しこl・l…J・九・／．VJI．†（’り‘人・、／…・J仇J／し・い〃〟ハイ．、Lで〃′・申し・〃／J〟八・．‘山l・′両日〃・
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l Imtroduction

Withinthemaritimecommunity，丘audulentdocumentsandcertificates；Piracy

andarmedrobberyagainstships；Phantomships；illegalmlgrantSandstowaways

have farlongbeenthe securityissues，butterrorism has notbeen seen as a

Sign摘Cantmaritime threat untilthe attacks on thepassengervesselsAchille

Lauroin1985andCiOJQfPorosin1989ll，2，3］．ln1986，thelntemational

MaritimeOrganization（IMO）hadadoptedaConventionontheSuppressionof

UnlawfulActsthatcontainedsomeadviceonsecurityforcmiseships・The11th

September2001eventschangeddramaticallytheperspective，aSShipswiththeir

CargOareSuddenlyperCeivedthattheycouldbeusedasaweaponandports

COuldbeeithertargetsorlocationsofattackstocausehavocinintemational

tradeandtheinternationaleconomy．Astheships，POrtSandcargOeSarethekey

POintsforsecurityatmaritimetransportationsystem，the ship／Shoreinterface

emergedasamainweakpoint．Thereby，theISPSCodemainlyaimedtofocus

On the cooperation and coordination between ports and ships about security
matters．

Brieny，theIMO，through addingtheissue ofmaritime securitytoits

COnStitutional mandates，tOOk the necessaryinitiatives to establish alegal

B・ameWOrkonmaritimesecurityresultingintheadoptionofanewchapterin

SOLAS on maritime security（ChapterXI－2）and atotally newinternational

Codeonshipandportfacilitysecurity（lSPS）［4，5］．Bothofthesedocuments

enteredintoforceonthelstofJuly2004．Remarkably，forthe鮎Sttimethe
remitoftheSOLASConventionwasextendedtoshorefacilitieswhentheSolas

ConventionAmendmentswereadoptedinDecember2002．ThelSPSCodenot
Onlyappliestoshipsbutalsototheship／portinterfaceareas．

Asworld tradeis highly dependent on maritlme transport，effbctive and

PraCticable securitymeasures are needed to ensure that theintemational

transportationsystemisprotected丘omtheactsofterrorism．Theglobalnature

Ofmaritimetransportrequiresthatappropriatesecurityregulationsandstandards

beachievedthroughintemationalconsultationandconsensusl1］．

Maritimesecuritycoversfourm亘iorinter－relatedareaS．Thesearetheship；

thecrew，thecargO；andtheportfacilities，AsaweaklinkinoneoftheseareaS
Willa脆cttheoveralltransportsecurity，aCOntinuousassessmentofrisksbyall
Participantsin a“chainof responsibility”approachis a requirement．The

maritimecommunitymustdevelopandmaintainher“securityculture”similarto

her“safbtyculture”．ComparedtothelevelofimplementationoftheISMCode

anditsassociatedlevelofsafttyculturewhichtookthemaritimeindustrymore

thanadecadetoachieve，themaritlmeindustryhasbeenconstraintbyavery
limitedtransitionalperiodtoadapttotherequlrementSOftheISPS Cqdeand

developanassociatedsecurityculture．
Althoughthereweremanydoubtsaboutthehasteinimplementation，e脆cts，

PraCticability and ef托ctiveness of theISPS Code among the shipping

PraCtitioners，anintensiveeffbrtwasperformedglobal1ytoensurethehighest
POSSiblelevelofcompliancebythegovernments，Shippingandportindustries．

However，theinCreased number of crewsin order to copewiththe new
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requlrementSundertheISPSCode；thepotential“waveoflawsuits”Overcharter

COntraCtS When problems such as off－hire situations arise丘om the Code；

difBculty　in．motivating crews about code and of courSe SeCurity－related

SurChargesimposedbysomeportfacilities，areSOmeOfthedrawbacksofthis

newera［61．

2　Controlmechanism

Forane脆ctiveande餓cientmanagementOfsecurityinmaritimetransportation，
COntrOlfunctionplaysanimportantrole．Controlistheprocessofmonitorlng

activitiestoensurethattheyarebeingaccomplishedasplanned，andcorrecting

any signlficantdeviations．There arethree di飴rent approachesto designlng
COntrOIsystems．Thesearemafket，bureaucraticandclanCOntrOll7］．Maritime

COlnmunityprovidesagoodexampleofbureauCraticcontroIwhichisdefinedas

an approach　that emphasizes organizational authority　and relies on

administrative rules，regulations，PrOCedures，POlicies，Standardization of

activities，Well－de伍nedjobdescriptions，andotheradministrativemechanismsto

ensure that employees exhibit approprlate behaviours and meet performanCe
standards．Partiesin maritimeindustry are expectedto adhere closely to the

intemationalconventionsandstaywithintheguidelines．Establishingasaftty

andsecuritycultureisawaytoapplyclanCOntrOlinwhichthesharedvalues，

norms，traditions，rituals，beliefb，andotheraspectsoftheorganization’sculture

regulateemployeebehaviours・

PortStateControlisawidelyusedcontrolmechanismamongtheshipping

industry where generally bureaucratic controlis applied・Port State Control

（PSC）isashipinspectionp！OCeSSOfforeignvesselsinnationalportstoverify
COmpliancewithvariousmqorintemationalmaritimeconventions，Thedriving

forcebehindthePSCistoidentifyandeliminatesul）－Standardshipsjumpingflag

StateCOntrOl，prOmOtedandsupportedasasecondlineofdefbnce・

3　ControIprocessrelatedtomaritimesecuritymeasures

InordertoensuretheeffbctiveimplementationoftheISPSCode，thecontrol

functionplaysanlmportantrolebecause；COntrOlisnotonlytheprocessof

monitorlngaCtivitiestoensurethattheyarebeingaccomplishedasplanned，but

alsoawaytocorrectanysignificantdeviations・

Ships，theshippingcompanies，pOrtfacilitiesandcontractinggovernments

have detailed responsibilities under theISPS Code・One of the main

responsibilities ofContractlng GovernmentS amOng Others as per theISPS

Code／A－4．3is；eXerCISlngCOntrOlandmonitoringcompliancemeasureswhere

contractinggovemmentsmaynotdischargeanddelegatetheirresponsibilitytoa

recognizedsecurityorganization．

Thelegalreferencesenablingtheportstatestoexercisecontrolonmaritime
seburitymattersissetbytheSOLASConventionandthelSPSCode・SOLAS

Reg・T－19fegulates山ControlandComplianCeMeasuresHin general・SOLAS

Reg．XI－2／9regulatesthesecurityrelatedcontrolfunctionandthelSPSCode
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PartB－4SetsthesecurityrelatedresponsibilitiesofcontractinggovemmentSin

details，underthetitleof“controlandcompliancemeasures”fromparagraph

4．29to4．46．

RegulationXT－2／90fSOLASdescribesthecontrolandcomplianCemeaSureS

q）Plicableto ships．Itis dividedintothree distinctsections；COntrOlofships

alreadyinaport，COntrOlofshipsintendingtoenteraportofan0therContracting

Govemment，andadditionalprovisionsapplicabletobothsituations．

RegulationXト2／9．1，COntrOlofshipsinport，implementsasystemforthe

COntrOlofshipswhileintheportofaforeigncountrywheredulyauthorized

OfncersoftheContractingGovemmenthavetherighttogoonboardtheshipto

Verifythatthe“InternationalShipSecurityCertincate”or“Interimhtemational

Ships SecurityCertincate”issuedundertheprovisionsofPartAoftheISPS

Codeareinproperorder．Then，iftherearecleargroundstobelievethattheship

doesnotcomply，COntrOlmeasuressuchasadditionalinspectionsordetention

maybetaken・Thisrenectsthecustomarycontrolmechanlsmundertheportstate

COITtrOlreglme・RegulationXI－2／9・3describesthesafbguardsthatpromotefair

andproportionateimplementationoftheseadditionalmeasures（ISPS－B／4．30）．

RegulationXI－2／9．2appliesthecontrolmeasuresto ensurecomplianCetO

ShipsintendingtoenteraportofanotherContractingGovemmentandintroduces

anentirelydi脆rentconceptofcontroIwithinchapterX1－2，apPlyingtosecurity

Only・Underthis regulationmeasures maybeimplementedpriortothe ship

enteringport－nOtinport－tObetterensuresecurity．IfofBcershavecleargrounds

for believlng that the shipisinnon－COmpliance withthe requlrementS Of

RegulationXI－20rPartAoftheISPS Code，SuChofncersmaytakestepsin

relationtothatshipincludingdenialofentryintoport．

Bothcontrolmechanisms，inoroutoftheport，arebasedontheconceptof

Cleargroundswhichmeansevidenceorreliableinformationthattheshipdoes

notcorrespondwiththerequlrementSOfChapterX1－20rPartAofthisCode，

takinglntO aCCOunttheguidanceglVeninPartB oftheCode．Examplesof

POSSible cleargrOunds underregulations X1－2／9．1and X1－2／9．2arelistedin
lSPS－B／4．33．

1nexercISlngCOntrOlandcompliancemeasures，aSPerISPS－B／4．43，theduly

authorized ofncers should ensure thatany meaSureS Or StePSimposed are

PrOpOrtionate．Suchmeasuresorstepsshouldbereasonableandoftheminimum

SeVerityanddurationnecessTytOreCtifyormitigatethenonLCOmPliance・No
morefavourabletreatmentprlnCipleisappliedtotheshipsnyingtheflagofa
State，WhichisnotaContractingPartytotheConventionandnotaPartytothe
1988，SOLASProtocol，andtheshipsbelowtheConventionsizeaswel1．

4　Methodology

This p叩er PreSentS the statisticalanalysis ofthe securityrelated ship non－

COmplianCedataobtained付omthemonthlydetentionstatisticsreleasedviathe

WebsitesoftheYariousMOUsonportstatecontrolandtheUSCGl8，9，10，11］・

TheabovementlOneddataoftheBlackSeaMOU，fromthelstofJuly2004to

thelstApri12005；ParisMOU，丘omthelstofJuly2004tothelstofJune2005；
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TokyoMOU，付omthelstofJuly2004tothelstofJume2005，andtheUSCG，

舟omthelstofJuly2004tothelstMay2005，WaSdulyscanrLedandprocessed
intorelevantStatisticalinfbrmation．

The statisticalinformation achieved fbr theISPS non－COmPliant Ships

detainedwithinthesereglOnalPSCreglmeSthroughtheinspectionsconducted

betweentheabovestatedperiodswerebasedonthevariablessuchastheship’s

age，na学grOSStOnnage（gt），type，andthenatureofthesecurityrelated
deficiencleS．

5　flindings

Itisseenthattheoverallnumberofshipsdetainedwithintheabove－SPeCi且ed

PSCregionswithinthespeci且edperiodsis2511，Ofwhich259ships（10・3％）

Were detained on securitygrounds．The detentjon rates（TotalDetentions on

SecurityGroundsoverTotalShipsDetained）fbreachindividualregionare：the
BlackSeaMOU6．6％，theParisMOU8．7％，theTokyoMOU4．4％，andtheUSCG

45．7％．ThehighestdetentionratebyUSCGishighlyremarkableamongthe

others．ltisalsofoundthat46％ofthe detentions were due to only security

grounds（seeTablel）．

Tablel：　Detentionratesonsecuritygrounds．

B lack S ea

M O U

P aris

M O U

T oky o

M O IJ U SC G

T O T A L

（1．7．04／ （1．7．04／ （1．7．04 ／ （1．7．04 ／

1．4．05） 1．6．0 5） 1 ．6 ．05） 1．5．05）

T otaI D etemtiollS Om

S ecur吋 G ro und s

　A ＊

17

Jj

84

57

46

37

112

7夕

259

720

B ＊＊ J 2 7 JJ 夕j Jjタ

T otaI Ships D etained 2 58 964 1044 245 25 11

D etentiom R a te （％） 6．6 8．7 4．4 45．7 10．3

＊A：detentionswithonlysecuritygrounds・

＊＊B：detentionswithsecuritygroundsplusothernon－COmpliances・

Theoveralldetention頁guresonthegroundsofsecurityrevealsthat4・6％of

theshipsdetainedareunder5yearsold，18・1％arebetween5to14yearsoldand

77・3％are15yearsoldandover・Therefore，WeCanundoubtedlyconfbssthat

oldershipsarereflectingnon－COmplianCewiththerequlrementS OftheISPS

Codemoresignincantly．¶lisfindinglSalsovalidforeachindividualPSCareas

（seeTable2）．

Ttisworthnotingthat45％oftheoveral1detentionsonthesecuritygrounds

are attributedto5nags only where Panama has the highest scorewith52

deter）tions．Table31iststhe且Venagswiththenumbersofdetentions，Withthe

exceptionoftheRussianFederation，allofthemFlagsofConvenience（FOCs）・
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Table2：　ISPSnon－COmPliantShipsclassifiedbyship’sage．

Age

BlaekSea Paris Tokyo

USCG
TOTAL

MOtJ MOU MOIJ

Det．Rate Det．Rate Det．Rよe Det．RaIe Det．Rate

No （％）No （％）No （％）No （％）No （％）

Umder5

yearS
0 0，0 1 1．2 3 6．5 8 7．1 12 ．4．6

5to14years 1 5．9 6 7．1 4 8．7 36 32．1 47．18．1

15yearSOr

0Ver
16 94．1 77 91．7 39 84．8 68 60．8 200 77．3

Table3：　ISPSnon－COmPliantshipsclassi貢edbyship’snag（Top5）．

Flag

81ack Sea

M O U
ParisM O tJ Tokyo M O U USCG TO TA L

Det． Rate Det． Rate D et． Rate D et． Rate D et． Rate

N o （％） No （％） No （％） No （％） No （％）

Panam a 0 0⊃0 11 13．1 9 19．6 32 28．6 52 20．1

R ussiam

Federation
3 17．6 13 15．5 11 23．9 3 2二7 30 11．6

C am bodia 3 17．6 0 0．0 12 26．1 0 0．0 15 5．8

DPR K orea 3 17．6 7 8．3 2 4．3 0 0．0 12 4．6

G eorgla 5 29．4 6 7．1 0 0．0 0 0．0 11 4．2

Consideringthetypeofships，thedetentionrateonaccountofISPS Code

non二COmPlianceisthehighestforgeneralcargoships（45・2％），followedbybulk

CarrlPrS（23・2％），andre丘■igeratedcargocarrlerS（8・1％）respeCtively・Thengures
arelnCOnSistentin the difftrent MoU PSC areas due to the trade pattemS

prevailingthroughthem．Lowdetentionratesofcontainersships，tankersand

passengerships，Wherethesecurityrisksareperceivedtoberelativelyhigher，are

WOrthnotingasanoptimiSticrecordforthealreadyachievedgoalsoftheCode

formaritimesecurity（seeTable4）．

Bythegrosstonnage（gt），thepercentageofthedetentionsoftheISPSnon－

COmPliantshipsisthehighestforlOO1－2500gt（29％），followedby10001－

25000gt（21％），2501－5000gt（17％）．Summingup，thismeanSthattheshipsup

to5000gtmakesup46％oftheoveralldetentionson securitygrounds．The

inconsistencywiththefigurescouldbeareasonofthediffbrenttradepattems

PreVailinglnaChindividualPSCreglOnSSimilarwiththefindingsbytheship’S

type．Forinstance，withintheBlackSeaMOUregion94．1％ofthedetentionson

SeCuritygrounds arethe ships betweenlOOl and5000gt，While75％ofthe

detentionsaretheshipsbiggerthan5000gt（SeeTable5）．
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Table4：　lSPSnon－COmPliantShipsclassiRedbytypeofship・

Sh ip’s T ype

B h ck Sea

M O U

P aris

M O U

T okyo

M O tJ
U S C G T O T A L

D et． R ate D et． R ate D et． R ate D et． R ate D et． R ate

N o （％） N o （％） N o （％） N o （％） N o （％）

G emeral D ry

C arf叩 S llip
15 88．2 5 7 67 ．9 ． 26 5 6．5 19 17．0 117 45．2

B utk C a rrier 0 0 ．0 2 2 ．4 5 10．9 53 4 7．3 60 23．2

R e什igerated

C ar g O C a rrjer
0 0 ．0 6 7．1 9 19．6 6 5．4 2 1 8．1

P assenger S hip 1 5 ．9 1 1．2 0 0．0 9 8．0 11 4．2

R o－R o 0 0 ．0 8 9．5 1 2 ．2 2 1．8 11 4．2

O ilT a Ilker 0 0 ．0 3 3．6 0 0．0 6 5．4 9 3．5

C on tai nersh ip 0 0 ．0 1 1．2 0 0，0 7 6．2 8 3 ．1

C h em ical

T amk er
0 0 ．0 0 0．0 1 2．2 7 6．2 8 3 ．1

O ther 1 5．9 6 7．1 4 8．7 3 2．7 14 5．4

Table5：　TSPSnon－COmpliantshipsclass捕edbygrosstonnage（gt）・

G r o ss T o m n a g e

（g t）

R la ck S e a

M O tJ

P a r is

M O U

T o k y o

M O U
U S C G T O T A L

D e t． R ate D e t． R a te D e t． R ate D et． R ate D e t． R ate

N o （％） N o （％） N o （％） N o （％） N o （％）

50 0－1 0 0 0 g t■ 0 0 ．0 12 14 ．3 8 1 7．4 6 5 ．4 2 6 1 0．0

1 0 0 1－2 5 0 0 g t 9 52 ．9 3 6 4 2 ．9 1 9 4 1．3 1 1 9 ．8 7 5 2 9．0

2 5 0 1－5 0 0 0 g t 7 4 1．2 19 2 2 ．6 7 15．2 11 9．8 4 4 17．0

5 0 0 ト1 0 0 0 0 g t 1 0 0 ．0
‾　9

10 ．7 4 8．7 10 8．9 2 3 8．8

1 0 0 0 1－2 5 0 0 0 g t 1 5．9 7 8．3 7 15．2 4 1 3 6．6 56 2 1．6

2 5 0 0 1 g t o r

m O r e
0 0．0 1 1．2 l 2．2 3 3 2 9．5 3 5 13 ．5

6　Feedbackonthecurrentsituation

Theearlylmplementationphasehaditsowndifficultiesmainlyoriginatedfrom
thelackofunderstandingthephilosophy，rapidtransition，reSistanceto new
codesthatseemednottoberelatedwiththeworkactivities，andthelackof

intemalisation．Maritimecommunityhadexperiencedaneweraandfue11edwith
its old and strong cultural heritages achieved a satisfactorylevel of

implementationofthisCodeinarelativelyshortperiod・
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However，allovertheworldanintensiveprocesswasappliedtoensurethe

highestpossiblelevelofcompliancebythegovernments，Shippingandport

industries・MainproblemsfacedwiththeearlyimplementationofthelSPSCode

SeemStOberelatedtoISSC，aCCeSSCOntrOIprocedureS，inadequateMaster／SSO

familiaritywithoverallSSP，inadequatecrewfamiliaritywithownlSPSroles

andresponsibilities，reStrictedaTeamad’ingandcontrol，inadequatesecurity

record－keeping，inadequate monltOring ofshipIs securityintegrity，Ship－POrt

interhce（declarationofsecurity－DOS），SSASperformancecharaCteristics，Sub－

Standardattitudeandawareness，andlackofenoughexperienceofships，crew

abouttheISPSCodel12］．

FeedbackbyshipmanagementCOmPanies，maSterSandsecurityofBcerson

lSPSCode－relatedincidentsa脆ctingshipsispromotedbyMARISECforthe

PurPOSeOfidentifyingandaddressingproblems．Potentialincidentsrelatedto

portstateactionsorrequirementsinrespectofsecurityrelatedmatterswhich

impactontheoperationsofshipsweredeterminedasfollows：ISSCacceptance；

additionalinformation demandsfrom port stateinspector；pOrt State COntrOl

attitude；MARSEClevelincompatibilitybetweenshipandportfacility；degree

Ofliaisonwith／C0－OP？rationfromPortSecurity；PrOblemsoveragreementona
DeclarationofSecurlty；eXCeSSiveinformation demandsbefore enteringport，

Currentandhistoricalinformation；PrOblemscausedbytradinghistory；aCCeSS

COntrOlissues；reStrictedareas；mOnitoring；StOrlngOfanydeliveredsparesand

PrOVisions；ndcargooperationsl13］．

AccordingtosurveybytheEurOPeanSeaPortsOrganisationtoassessthe

StatuSOfimplementationoftheISPSCodeintheEU，8monthsa銃erlstJuly

deadline；thegeneralimpressionisthattheimplementationoftheISPSCodehas

beensmootherthanfbared・NoshiphaseverrefuSedtoenteraEUporthcility

due toits non－COmplianCe，and concluded that some adaptations have been

necessary and dif罰culties might have been overcome through additional

PerSOnnel，equipmentandresourcesl14］．

7　Conclusions

As a conclusion ofthe statisticalanalysis ofthe securityrelated ship non－

COmpliancedataobtainedfromthemonthlydetentionstatisticsreleasedviathe

WebsitesofthevariousMOUsonportstatecontrolandtheUSCG，itisfound

that；theoveralldetentionrate（10．3％）onsecuritygroundsisrelativelylow

Whichseemsasanevidenceforthesuccessoftheshipmanagersonreachingthe

desiredlevelofcompliancewiththeCode，Whereremarkablehigherdetention

rate（45・7％）bytheUSCGisfoundtobeanexceptiontothis偽一Ct．Olderships，

especially15yearS Oldandoverreflectsthehighestrateofnon－COmPlianCe

（77．3％）withtherequirementsofthelSPSCode．Itisalsoseenthatfourofthe

頁velow－COmPliantflagsareFlagsofConvenience（FOCs）．Accordingtooverall

detentionstherateofISPSnon－COmPliantshipsisthehighestforgeneraldry

CargOShips（45．2％），followedbybulkcamiers（23．2％）．Lowdetentionrateof

COntainerships，tankersandpassengerships，WithperCeivablehighrisks，have

lowdetentionrates・¶leSmallershipswithlowergrosstonnages（gt）arehaving
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higherdetentionrates，Wherebyshipsupto5000gtmakesup46％oftheoverall

detentionsonsecuritygrounds．Accordingtostatistics，themostcommonareas

Ofnon－COmpliancearefailureofkeepingcontinuousSynOPSisrecords（CSR），

andimproperISPS relatedcertincates，i．e．theISS Certificate andthe SSO
Certificate．

Finally，hthelightoftheabovefhdings，Webelievethat；inthisrelatively

Shorttransitionperiod，COmmOnaWareneSSOferrorsandlapses，bestpractices，
sharingofinfomation，andindustrywiseclosec0－0perationhasplayedandwill
beplayingavitalroletodevelopasecuritycultureintheshippingindustry・
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Abstract

TheIntemationalMaritimeOrganization（IMO）adoptedanewsetofsecurity

measuresinDecember2002，introducingtheIntemationalShipandPortFacility

SecurityCode（ISPS Code），Whichimposes responsibilities on goverrLmentS，

ShippingcompaniesandportauthoritiestoenhanCethesecurityofshipsandport
facilities．

BoththeISPSCodeandtheIMOModelCourse3．19requirethattheShip

SecurityOfncer（SSO）andshipboardpersonnelwhohavespecincsecurity
duties，havespec捕csecurityknowledgeandreceivetraininglnanumberof
SeCuritytasks．Thispaperdiscussessomeofthevitalfactorswhichmayrestrain

theef稔ctiveimplementationoftheISPSCodeonboardships．
TheinstruCtOrS Of Maritime Education and Training（MET）may伽d

difficultyinperforming anumberoftraimingrequirements．Aswell，uSing a
non一maritimeinstruCtOrmaynOtbepractical．METinstruCtOrSmaypOSSibly

requireadditionalsecuritytraininginsecurityorganization，SOaStObeableto

delivervalid，reliableandpracticalshipsecuritytraining，inordertomeetthe

PreSettrainingobjectives．

Important questions that raise themselves now are：how the additional

SeCuritydutiescouldbeperformede用ciently，inthesametimeusingthesame
numberofcrew．Moreover，arememberstateswillingtoamendtheirmarmlng
legislations，COnSideringothercommercialandeconomicalfactors？

Recognizing，the similaritybetween theISPS Codeand theIntemational
Safbty　Management（ISM）Codein many areas，SeCurity　and safbty

managementsmustintegrate，inordertoreducetheworkloadontheship’screw，

COnSideringthattheconsequencesofsecuritybreachesandaccidentscouldbe
thesame．
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l Introduction

IMO has adoptedtheInternational Convention on Standards of Training，

Cert捕cationandWatchkeepingforSeahrers（STCW78／95）inordertoenhance

the maritime safbtyand environmental　protectionthroughimproving the

performanceofthehumanelement・TheConventionhadcreatedrolesforthe

administration，METinstitutionsandshippingcompaniesintheimplementation

PrOCeSSOftheconvention，inordertoestablishglobalminimumstandardsfor

Seafarer’scompetencyaccordingtotheprovisionsoftheconvention・

Followlngthedevastating Septemberll，2001attacks onUSA，TMOhas

adoptedcomprehensivesecurityregimefortheintemationalshippingindustry・

Security　measures　include amendments to SOLAS convention and the
introductionoftheISPSCode．

TheCodeconsistsoftwoparts．PartAismandatory．Itcontainsdetailed

SeCurityrelated requirementsfor govemmentS，POrt authorities and shipping

COmPanies・PartBcontainsaseriousofguidelinesabouthowtomeetthese

requlrementS・FurthermOre，theconfbrenceadoptedanumberofresolutions，in

order to facilitate theimplementation and the application ofthose security

measurestoshipsandportfacilities．

TheISPS Coderequiresanumberoffunctionalsecurityrequirements fbr

Shipsandportfacilities；inaddition，Shipswi11besubjecttotheprocessesof
Survey，VeriBcation，Certincationandcontrolmeasures，inordertoensuretheir
complianCewiththeprovisionsoftheCode・Moreover，Shippingcompanieswi11

berequiredtodesignateCompanySecurityOfBcer（CSO）・
ThetrainingrequlrementSOflSPSCodeareincludedinsection13；however，

theCodeembodiesanumberoftrainingrequirementsinothersectionsll］・

2　METsystemsandthesecuritytrainingrequirements

TheIMO sub－CommitteeonStandardsofTrainingandWatchkeeping（STW）

has endorsed dra氏amendment to STCW convention．They requlrethe

introductionofnewSTCWregulationVI／5，neWSTCWCodesectionA－VI／5

and section B－VI／5．The proposed amendments wereintroduced to setthe

StandardsfortheminimummandatorytrainingandcertificationofSSO・

TheSTCWConventionArticlel（2）［2］providesthat，”Thepartiesundertake

topromulgatealllaw，decrees，Orders，andregulationsandtotakeallothersteps

whichmaybenecessarytoglVetheconventionfu11andcompletee脆ct・”ln

otherwords，themaritimeadministrationsofthemernberStatesareresponsible

fortheimplementationofthesecuritytrainingrequirementsasrequiredbythe

ISPS Code　and STCW convention．The convention also requlreS the

administrationstoensurethequalificationsoftheinstruCtOrS，SuPerVisorsand

assessorsfbrthetypeandleveloftrair）ingorassessmentinvoIvedl3］，

ThetrendintheMETsystemshasbeenfbrMETinstitutionstoprovideall

required training fbr seafarers aRer been approved bythe administration・

However，barelyanyadministrationappliesanycheckorcon重rmstheabilityof

anMETinstitutionofprovidingnewlyintroducedtrainingprogramme；POSSibly，
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0neOfthereasonsisthelackofthesufBcientteclmicalexpertisetoperformSuCh
COntrOlinsomeadministrations．

lnadditiontotheやurcolumnsofSTCWCode，Whichspecifytheminimum
Standardsofacompetence，IMOmodelcoursesandIMOinstrumentS，SuChas

the Conventions，Codes，Guidelines，areusually the mainfoundationsfor

developlngaCumiculum．

Generally，METinstructors are ex－Seafarers；however，many Ofthem are

holders ofacademic degrees．Nevertheless，mOSt OfMETinstitutions have

implemented many programmeS tO enhance the pedagogical skills oftheir

instruCtOrStOfu1filtherequlrementSOftheSTCWconvention．Inaddition，the

METcourseattheWorldMaritimeUniversity（WMU）wasestablishedtoassist

themaritimeinstructorstobetterunderstandtheskillsofe胞ctiveteaching．

Basedonourknowledgeofthefieldofexperienceandqualはcationsofthe

METinstruCtOrS，thequestionraisesitselfnow，aretheMETinstruCtOrSCaPable

Ofproviding valid，reliable as wellas practicaltrainingfor allthe security

tralnlngrequlrementS，aSSPeCi丘edintheISPSCodeandtheIMOmodelcourse？

However，uSingnonmaritimeinstruCtOrSWithsecuritybackgroundsmaynot

bepractical，bearinglnmindthat，theymaynotbe abletoproviderealistic

training，duetotheirlackofknowledgeaboutshipslayouts，designsandtasks

relatedtotheshipsoperationalmatters．Moreover，the SSOisaseafareras

consideredbySTWinits35thsessionandnotsecuritypersonnel・

Conceivably，METinstruCtOrSmayrequireadditionalsecuritytrainingina

SPeCialized security　organization，SuCh as coastguard academies，pOlice

academiesornavalacademiestobeabletodelivervalid，reliableandpractical

Ship securitytraining，in order to meet a number ofthe securitytrainlng

O切ectives．

3　Maritimesecurityandsafemanningofships

IMOresolutionA．890（21）definestheprinciplesofsaftmanningofshipsto

ensurethesafboperationsandpollutionprevention舟omships，WhichSOLAS

Conventionapplies．Theresolutionspeci丘esthefactorsthatshallbetakeninto

accountindetermlnlng the minimum safemannlnglevel ofships，andin

providingguidelinesforapplyingtheprlnCiplesofsafemannlng，Moreoverthe

resolutionlaysdowntheresponsibilitiesofboththeadministrationsandshipping

COmpaniesinmannlngtheirships．

ResolutionA．955（23）addstheshipboardsecuritydutiestothefactorstobe

COnSideredindetermlnlngminimumsafbmannlnglevelofships・FlagStatesare

requiredtotakeintoaccoumtSuChrequlrementSandissuetherequireddocuments

OfminimumsaftmannlngtOtheshipsentitletoflytheirflags；inthesameway，

ISMCoderequlreSCOmpaniestoensurethateachshipismannedaccordingto

nationalandintemationalrequlrementS．

Ontheotherhand，inordertoensureefncientandpracticalsecuritymeasures

applied onboard ships，Shipping companies should embodythe required

Shipboardsecurityduties，aSrequiredbyISPSCode，intheroutineshipboard

OPerations．
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Conceival）ly，ShipSecurityAssessment（SSA）isthebesteventtodiscover

thenecessarysecuritymeasuresrequiredfortheship，aSSSAisthecomerStOne

inpreparingtheShipSecurityPlan（SSP）Mahoneyl4］．

However，Ships are required to act against dif稔rent security1evels，for

examplesecuritylevelonerequirescertainactivatessuchas，“Controllingaccess

to the ship”，“Monitoring of deckareaS andareaS SurrOunding the s叫p”，

“Controllingtheemba止ationofpersonsandtheire飴cts”．Suchactivitiescould

beachievablewiththesamenumberofcrew，aSitcouldbeintegratedwiththe

requlrementSOfotherregulationsandtheroutineshipboardoperations．

Nevertheless，additionalprotective measures shallbeimplementedifthe

ヲeCurity1evelisraisedtoleveltwo，Part（B）ofthelSPSCodeprovideguidance
lnlmplementing arange ofsecuritymeasures requiredbythe SSP atevery

SeCurity1evel．

Forinstance，anumberofsecuritymeasureSCOuldbecarriedouttoprotect

theaccesstotheship，Whensecurityleveltwoisdeclaredsuchas，“Assigning

additional personnel to patrol deck areas during silent hours to deter

unauthorized access”，“Increaslng the舟equencyand detail of searches of

persons，PerSOnale脆cts，andvehiclesbeingembarkedorloadedontotheship”，

“Establishingarestrictedareaontheshore－Sideoftheship，inclosec0－Operation

with theportfacility”，Deterringwaterside accesstothe ship，including，for

example，inliaisonwiththeportfacility，PrOVisionofboatpatroIs”．

The questions that raise themselves now，are Whether those additional

SeCuritydutiescouldbeachievedbyusingthesamenumberofcrewonboard？

Aremostofthenag Stateswillingtoincreasetheirminimummannlnglevel
takinginto account those additionalsecurityduties？　Recognizing that，the

CriteriainobtainingtheminimumsafbmannlngOfshipsdi脆rsfromoneStateto
anotherandnotharmOnized，COnSideringmanyfactorsincludenational，SOCial，

economicalandcommercialfactors，inadditiontotheIMOprinciplesofsafb
mannmg・

Takinginto consideration that，ISPS Codeis just beginnlngits
implementationonboardships，andmanyofitsprosandconswi11revealonly

aftercertainperiodoftime．However，theintemationalmaritimecommunity，
representedinthelMOmustbegintoestablishmoreeffbctiveinstrumentStO

ensurethattheminimummannlnglevelsonboardshipscomplieswiththenewly
introduced maritime securityrequirements，in addition to other safbtyand
OPerationalrequlrementS．

4IncorporatingmaritimcsecurityintotheSaJbty

ManagementSystem

IMOresolutionA．741（18）hasadoptedtheISMCodeforthepurposeofsaft

OPerations of ships andfor po11ution prevention by providing systematic

approachtocontroIsafbtyandqualitymanagementforshippingcompaniesand
Onboardships，intheformOfdeveloping，lmPlementlngandmaintainingaSafbty
ManagementSystem（SMS）．
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BothISMandISPSCodesaimtoestablishsystemsforsafbmanagementand
SeCure Operations onboard ships・However，thereis a similarityin the

implementationprocessofbothofthemincluding，thedesignationofCSOin
ISPS Code versesthe Designated PersonAshore（DPA）inlSM Code，the
requirementsofde甫ningandemphasizingtheauthorityofthemaster，aSWellas，

therequlrementSOftrainingandfamiliarizationofthepersonneloftherelated

tasksanddutiestobeperfoITrIedundertherequlrementSOftheCodes．

Furthermore，eStablishing SafbtyManagement Manual（SMM）to describe

howtoimplementthesafbtymanagementSyStemincludingtheproceduresand

PlansforthesafbtyofcriticalshipoperationsarerequiredintheISM Code
versusSSPintheISPSCode．

Moreover，bothCodesaresimilarinmanyotherareassuchas，eaChCode

COVerS designated shipand shore sta托emergency preparedness，drills and

training，documentedprocedures，Checklists，eXerCises，reCOrd－keeping，intemal

andextemalaudits，maintenance，andothers．Inaddition，bothCodesimplement

asimilarsystemofver捕cation，COntrOlandcertification，includingtheduration

andvalidityofthecertiGcates．

ISM andISPS Codes，amOng Other regulations，have　increased the

administrative wofkloads on ship’s o用cers．This has created excessive

WOrkload，Whichresultedinearlyretirementofmanyseafarers．lthascreateda

globalshortageinshipofncers；aS，thecostoftrainingnewofBcersishighand

timeconsumlng．Moreover，Shipofficersspendmoretimeindoingpaperwork

thansupervisingtheroutineshipboardoperations，SuChascargo，maintenance

andnavigation．

The consequences ofsecurity breaches and accidents could be the same，

SeCurityand safbtymanagements have toincorporate to provide practical

implementationsfbrthesecurityrequirementsonboardships．HarmonizingISM

andISPSprocedureSmakespracticalandeconomicsense，aSthetwoCodeshave

a great dealincommon．However，the confidentialityissue ofthe security

informationhastobeconsideredinperformingsuchharmonization．

The researchers believe that，there should be harmonization betweenthe

PrOCedureS Of the two codes．　This has been appliedin the Liberian

administrationl5］byharmonizhgboththelSPSandlSMaudits．Theshipping

COmPaniesareallowedtoincorporatetheshipboardsecurityrequirementsinto

the Company’s SafttyManagernent System（SMS）．Moreover，the Cayman

Islandsadministrationl6］hasharmonizedthever摘cationsofboththeSafbty

ManagementCertificate（SMC）andtheIntemationalShipSecurityCertificate

（ISSC）．

Certainly，mOremaritimeadministrationsaswellasshippingcompanieswill

realizethebene重tsofincorporatingthemaritimesecurityrequirementsintoa

broadmanagementsystemincludingbothsafttyandsecurityissues．

5　Conclusions

InordertoimprovetheimplementationoftherequlrementSOftheISPScode

Or）boardshipsandtoavoidsomeofthedifnculties，Whichmayholdbackits

effbctiveness，theresearchersrecommendtheR〉llowlngCOnClusions：
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In order to ensurethe validity，reliabilityas wellas practicabilityofthe

securitytrainingprovidedbyMETinStitutions，keepingintoconsiderationthat，

METinstruCtOrSarenOt SPeCializedinmaritime securitymatters・Maritime

administrationsshouldensu帽thatMETinstitutionsprovidepracticalandvalid

SeCuritytraining・

Thepresentmanninglevelsonboardmanyshipswillimpedethepossibilityof

performingtherequiredsecurhymeasureseffbctively・FlagStatesarerequired

to review andamend their mannlnglegislation to ensure the e脆ctiveand

practicalperformance ofthe security　measures among other shipboard

operations・IMOisrequiredtoestablishmoree脆ctiveminirnumsafbmannlng

instrumenttOaSSistFlagStatesindoingso・

Incorporatingthemaritimesecurityrequirementsintothesafbtymanagement

systemis necessary；inorderto enstrrethe effbctiveimplementation ofthe

SeCuritymeasuresandtoreducetheworkloadonboardships・
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InternationalShipandPortFacilitySecurity
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Abstract

ThispaperinvestigatestheimplementationoftheISPS Codeandtherelated

PerCePt10nSOfshore－basedandsea－gOlngStaffl Theliteraturereviewidentified

issuesofpracticalimportanceandshortcomlngSfromwhichresearchquestions

and objectives were derived．These werethen triangulatedwith observations

made during aninternShipinthe QualityDepartmentOfashipmanagement

COmPany．Consequently，inductiveresearchmethodswereusedforanswerlng

the research questionsand a questionnaire－based survey was developed・The

initialcontactwithshipmanagementcompanieslocatedintheUK，Cyprus，

Germany，NorwayandtheNetherlandswasmadebypost，uSlnganintroductory

letter，Withashore－basedandasea－gOlngqueStiorLnaireattached．rnlePrlmary

researChsurveytookplacebetweenJulyandSeptember2004・Thenumberof

questionnairessenttoindividualswas218，Whichproducedatotalnumberof

lll completed sea－gOlng queStionnaires and　40　completed shore－based

questionnaires．Thesurvey’saimwastw0－fbld．Itexaminedtheimplementation

issuesandaperceptlOnCOmparisonbetween sea－gOlngandshore－based stafE

Theobtaineddata丘om32questionswasanalysedanddiscussedindetail，1isting

the血dingsfrom both survey grOuPS．The survey showed theISPS Code

ShortcomlngSandident拍edareasthatrequlreamendment，Whichwereinthe

maincongruentwithwamlngSandcriticismidentifiedintheliteraturereview・In

addition，thesurveygaveevidenceandexamplesthattheISPSCodedoesnot

PrOVideuniformStandardsandclearguidelines，Whichledtorecommendations

beingmade．
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I Introduction

The aim of the researCh was to　investigate theimplemerltation ofthe

IntemationalShipandPortFacilitySecurity（ISPS）Code（2002）andtoexamfne
iftherewasadi脆renceintheperceptionofshore－basedcomparedtosea－gOlng

StafflThefollowlnglntrOduction provides abriefexplanation ofevents and

influencesleadinguptotheimplementationoftheISPSCode・

TheattackontheFrenchtanker“Limburg”0ffthecoastofYemeninOctober

2002，therammlngOf“USSCole”byasmallboatladenwithexplosivesin2000

and the terrorist attacks ofSeptemberllth20011ed to a review ofthe

Intemational Maritime Organisation’S（TMO）“measures and procedures to

preventactsofterrorism，Whichthreatenthesecurityofpassengersandcrews

andthesafbtyofships”［1］．

ThisledtotheISPSCodebeingdevelopedandwhichwasadoptedonthe12
December2002in the amendments to the htemational Conventionfor the

SafbtyofL脆atSea（SOLAS），1974，Ch叩terX1－2．ComplianCeWiththeCode

became mandatory onlJuly2004and wasimplemented and enforced by

COntraCtingGovernments．Around120Governmentsworldwidehavesignedup

tothisconventionbythelJuly2004．

TheISPSCodeappliestoallpassengerships，high－Speedcra銃andaucargo

Ships of500gross tonnes and more，Oninternationalvoyages，and mobile

Offhoredri11ingunits．PortfacilitiesafftctedbytheISPSCodearethosevisited

bytheseshipsengagedoninternationalvoyages【1］．

Theo切ectivesoftheISPSCodeareto“establishanintemational丘・ameWOrk

invoIvingc0－0perationbetweencontractingGovernmentS，Governmentagencies，

local administrations and the shipping and portindustries to detect／assess

SeCuritythreats and take preventative measures against securityincidents

affbctingshipsorportfacilitiesusedinintemationaltrade”【1］．

TheISPSCodedif托rsfrompreviousregulationsandconventions，aSitisnot

SelfJcontainedwithintheshippingindustry．ThelSPSCodeaimstopreventacts

Ofterrorism．Itconsequentlyisanissueofstatesecurityand“assuchtheCodeis

driVenbypoliticalimpetusthatdoesnotrecognlSethecommercialpressureof

intemationaltrade”［2］．Thereforegovemmentalintelligenceagenciesthatensure

SafetyandsecuritymightgetdirectlyorindirectlyinvoIvedwiththeISPSCode；

theseare farless tolerant stakeholders．Overall，aS Wall［3］stated”the

COnSequenCeSWhenthingsgowrongarequiteserious”．

2　Resultofthelitcraturcreview

Thisliterature review has examined and de坑nedthe reasons，SCOPe and

COnSiderablerangeoftheISPS Code．TherationalefortheISPSCodebeing

introducedisasafetyandsecurityissue，drivenbypoliticalimpetusandreaching

intothesphereofstatesecurity．ThescaleoftheISPSCodeisextensive．The

COmmerCialramincations，Whichmayaf托cttheviabilityofmerchantShipping

OPerations，arefhrreachingbutasyetareunknownduetotherelativelyshort
timetheISPSCodehasbeeninoperation．However，theISPSCodeentry－into－
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forcedatepassedwithlittlenoticeable disruptiontomerchantShipping．The

questionarisesastowhowillcarrytheburdenofISPSCoderelatedcosts？Will

itultimatelybetheendconsumeras危・eightrateswillriseandtaxesmightbe

imposed？

Variousauthorsvoicedconcemregardingtheproperimplementationwithin

thedeadlinewhichprovedwellfoundedandwereconfirmedbytheIMOopenly

admittingthatthedeadlinehadnotbeenmet．Likeanyotherglobalstatutory

CodetheISPS Code alms at providing uniform globalstandards and clear

guidelines・TheliteraturereviewidentifiedvariousshortcomlngSinthisareaand

gaveexamples．FurthermOre，thisreviewledtoafocusontheidentincationand

evaluation ofISPSissues ofpracticalinlPOrtanCe．Thefundamentalquestions

adsmgwere：
●　Hasstandardisationbeenachieved？

・ls theISPS Code working satisfactorily and what are the possible

Shortcommgs，ifany？

・　Aree脆ctiveship／shorerelationssupportingtheimplementationofthe
ISPSCode？

・Do shoreand sea－gOlng Sta飽have the same perceptlOn Of the
implementationandisitwofkable？

Theanswerswillonlybelbundbyevaluatinghowpeopleandentitiesthatare

directlyaffbctedbytheISPSCodesuchas，forexample，Shipmanagersandtheir

Shore－basedpersonnelandseafarers，perCeivetheISPSCode・Thereisnodoubt

thattheinterestinglegalimplicationswillnotbeknOwnfbrsometimeandthese

havethereforenotbeenthetopicofthisresearch，howevertheunkn0wnPraCtical

quantityoftheISPS Code，hasbeenthetopicofthispaper・Thisledtothe

definitionofthefollowlngaims．

3　Methodologyofquestionnaire

hductiveresearchmethodswerefoundtobeappropriateforthesurveyasmost

COmmOnlyusedforsocialcontextsandinsocialscienceresearCh・Thefollowlng

methodswereused：

－　Observationsduringan8weeksummerintemshipinJuneandJuly

2004；

－　informalinterviews；

－　prlmaryreSearCh：

O introductoryletter；

o shorebasedstaffquestionnaire；

o seagolngStaffquestionnaire；

－　COmparison，CrOSS－referenclng　and analyslng Of the material
collated．

4　Sclectionandjusti丘Cationofmethods

Itwasdecidedthatshipmanagementcompanieswerelikelytobethebestaccess

pointtoshore－basedandsea－gOinglntemationalShipandPortFacilitySecurity
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（ISPS）Coderelatedinformation．Afundamentalwi11ingnessofshipmanagerStO

C0－0PerateWiththisprq］eCtWaSeStal）lished・Anintroductoryletteraccompanied

bytwoquestionnairesandaselfladdressedenvelopewassenttoallident摘ed

ShipmanagementcompanieslocatedintheUnitedKingdom，CypruS，Germany，

NorwayandtheNetherlands．Thenecessaryaddressdatawasobtained丘・Omthe

WorldShippingDirectoryl4］．Anintroductorylettertogetherwiththeshore－

basedandthesea－gOlngqueStionnairewereaddressedandsenttoatotalof233

Managers，OrCompanyDirectors，withinshipmanagementcompanies．Fifteen

addressestumedouttobeeitherincorrect，Ortheindividualdidnotfallintothe

intendedsurveycategory．Thereforeatotalnumberof218potentialparticipantS

receivedthequestionnaires．

Theletter askedfor Managing Directors，ManagerS，Company Security

OfBcersand CompanyIntemal Auditors to complete the shore－based staff

questionnaire andfor Masters，ChiefOfncers and Ship SecurityOfncers to

COmPletethe sea－gOlng Staffquestionnaire．Out ofcourtesy，allthe before一

mentionedpotentialparticipantcategorieswereinvitedtotakepartinthesurvey．

fIowever，itwasexpectedthatmostlikelyonlytheCompanySecurityOfncer

（CSO）andMasterwouldcompletethequestionnaires，Whichwasshowninthe
results・This outcome was welcomed as these“keyinformantS”havethe

necessaryknowledgetorespondandarelikelytobeamorereliablesourceof

informationthanothersources．IthastobenotedthatsomeCSOsfulmmultiple

roleswithintheirorganizations．

Tablel：Numberofquestionnairessentandretumed．

N um berofquestionnairessentandretum ed in the survey ofJuly －Septem ber2004

Totalnumber Total Totalnumber Percentage Totd number Percentage
Of numberof Ofseagolng Ofsea OfshorebaSed Ofshore
questionnaires COmPan ies questiorLnaires going questionnaires based
SenttO
indivi dualS

addressed returned replies retum ed replies

218 197 111 50．9％ 40 18．4％

The survey COntainedthirtyーtWO queStions．Ofthesefour were almed at

establishingtheprofileoftherespondents．Theremainingtwenty－eightquestions

Were designedtoinvestigateintoISPS Codeimplementationissues and the

PerCePtionsofsea－gOlngCOmParedtoshorebasedrespondents．Attheendofthe

Surveytherespondentsweregiventheopportunitytogivecommentsinanopen

format・The number of questionnaires retumed was　40　for shore－based

questionnaires，Whichequatesto18，4％ofthetotal，andlllforsea－gOlngStaff

questiommaires，Whichequatesto50．9％．Howeverithastobesaidthateachship

managermanagesmorethanoneshipsothefigureof50．9％doesnotrelateto

thetotalnumberofshipsthatcouldhavebeenreached，ifeachshipmanager’s

Shiphadparticipated．Onthe otherhand，itcanbeassumedthatl11replies
COnStituteagoodsampleofEuropeanShipmanagers’sea－gOmgreSPOnSeS．

The　interviewees’location was　widely dispersed；thereforeit seemed

advisable to conduct the questionnaire survey by mail and／or by e－mail．
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Arapportwasestablishedwiththosewhograntedcooperation，uSlnge－mailfor

COmmunication．Inthese60mmunications great care was taken not to be
consideredintrusive and to reassure that theinfbrmation obtained n・Om the

questionnaires would only be usedfor the purpose ofthis dissertation・

Reassurancewasgiventoparticipantsthatconndentialitywasguaranteedandno

COmPanyinformationwouldbedistributedasaresultofthisresearch¶lee－mail

VerSionofthequestionnaires払cilitatedcommunicationwiththevesselswith

quickresponsetimes．

PresentingandanalyslngCOllecteddatatruthfu11yandcross－refbrenclngWaS

importantin order to achieve undistorted conclusjons and accurate
recommendations．

5　Resultsanddiscussion

The survey showed　97％to　99％issuing ofInternational Ship Security

Certificates（ISSC）as reportedby shore－basedand sea－gOin芦reSPOndents，
indicatingalmostcompletecompliancewithISPSCode，srequlrementSbylSt

July2004．AnewglobalstandardsuchastheIntemationalShipandPortFacility

Security（ISPS）Codeis worthless without properimplementation and

compliance．Itjsultimatelytheinitiativeandc0－0Perationofseafarers’thatis

reliedupontopreventbreachesinmaritimesecurity・Itwasacknowledgedby
Wall［3］and others that theISPS Code was“forced”throughin an

unprecedentedshorttime什ameandwasfar舟omperfbct・Thisleadtoappealsby

Grool［5］andotherstoapplytheCodewithasenseofpragmatismandcommon

SenSe，COn丘rmingthatitcontainedshortcomlngSandwiththeneedfordetailsto

beamendedlater［6，3］．Thecomplianceonentry－into－forcedateoftheISPS

Codeshowedthatthemaritimeindustrycouldadoptsuchcomplexmeasures

withinamuchtightertime危・amethanpreviouslybelievedpossible；Whichmight

encourage bodies such as theInternationalMaritime Organisation（TMO）to

makeprogressonotherconventionsinashortertimeinthefuture・

TheneedfbrISPSCodeamendments，foreseenintheliteraturereview，WaS

con丘nnedbyresultsofasurveyconductedbytheauthorofthispaper・The

SurVey ShowedISPS Code shortcomlngS andidenti且edareaS that requlre

amendments，aSeXPlainedinmoredetaillater．Additionsandamendmentstothe

ISPS Code are being debated currentlyin theIntemational Maritime

Organisation（TMO）workinggroup［7］．Whetherthiswillbeaccomplishedas

speedilyastheintroductionoftheISPSCoderemainstobeseen・Amendments
areusually proposed to the Facilitation Committee（FAL）oftheIMO・A
proposalforexamplemadeduringthe31Stsession（19－23July2004）willbe

adoptedintheJuly2005Committeesession，tOenterintoforceonlJanuary
2007．

Thesurvey，saimwastw0－fold；tOeXamineimplementationissuesandobtain

a percq）tion comparison between sea－gOlng and shore－based stafE The

questionnairesthemselvesweresub－CategOrisedintotwoareasofinvestigation・

Theintroductorypartwasaimedatbuildingapromeoftheparticipantsand

whichcon負rmedthatparticipantswerethosewhoholdmostresponsibilitywith
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regardstoISPSCodeduties．ThemainbodyrelatedtohowandwhenISPSCode

COmPliancewasobtainedontheoneside，andestablishedwhatneedstobedone

tofurtherimprovetheISPSCodeontheotherside．

The survey reSults regardingISPS CodeimplemeIltationissues areinthe

maincongruentwithwamlngSandcriticismidentinedintheliteraturereview

andobservationsmadeduringanintemship，Whichallowedfbrfindingstobe

triangulated；eXamPlesbeingnon－uniformStandardswithregardstogeographical

areas ofoperation，training，Varylngintemationalstandardsincompliance of

Shipsandportsandtheexclusionofshipsunder500gt，aSrai占edbyl8，9，10］．

Prearrivalnotincationswereidentifiedbyl10］asanareaofnon－Standardisation．

ThisisofparticularinterestasareportfortheEuropeanCommissionin1998

addressedtheissueofunifbrmarrivalanddeparturedocumentsandprocedures

lll］andrecommendedacommonsetofshiparrivalanddepartureformsbased

OnlMOFALformSl，3，4＆5．ItisthereR）reSuIPrlS．ngWhysuchcommon

PrOCedureShavenotbeenimplementedintotheISPSCode録omthestart．The

SurVeyfound，thatsea－gOlngandshore－basedrespondentsareinagreementthat
alltheseissuesneedtobeaddressed．

TheissueoftrainingwasalsoraiSedintheliteraturereviewandcommentS

madeinthesurveysuggestthataccordingtotherespondents，lSPSCoderelated

trainingneedstobereviewed．Itwastheviewoftherespondentsthattraining

WOuldbene丘t丘ombeingmoreclearlyde伽edandincorporatedintoSTCW95，

asthiswouldavoidduplicationoftrainingandeliminatevariancesintraining

requlrementSbetweenflagstates．Anaddedcomplicationisthatatpresehtone
flag state does not necessari1y approve training undergoneinfu1mment of

another鮎gstate’srequlrement．Furthermore，甫ndingsfromanOECDsurvey

ShouldbeincorporatedthathighlightedtheimportanCeOfprovidingpractically
Orientatedtraining，ratherthanemphasisingtheoreticalknowledgel12］．

ThefindingsofthesurveyfurtheridentifiedargumentSregardingthesecurity

issueoftheAutomatedIdent浦cation System（AlS）andpilotage．Theareaof

AlS（which falls under SOLAS Chapter　5，Safbty　of Navigation）was

intentionallynottoucheduponintheliteraturereviewandthesurvey，aSitwould

merit a dissertation topic onits own．The same applied to the Continuous

SynopsisRecord（CSR）andShipsSecurityAlertSystem（SSAS）．Thesecurity

aspectofpilotage，raisedinthesurveybyrespondents，isrecommendedtobe

addressedbythewo正ingcommitteeoftheIMO．

Adetailedanalysisoftheresponsesshowed，thatforsomeofthequestionsa

diffbrentISPSCodeimplementationperceptionbythetwosurveygroupsmight

beofrelativelylittleornorelevanceandJorconsequencesregardinganeffbctive

Ship－Shorerelationship・Forexample，OnequeStionexaminedthec0－OPeration

and supportprovidedbytheflag stateinimplementingthelSPS Code．The

Survey　坑ndings con蔦med theliterature　甫ndings，namely considerable

performancedi飴rencesamongstnags，andthepoorperformanCeOfthePanama

Flag．Theperceptionofsea－gOlngandshore－basedrespondentsdiffbredforthis

question，butapossibleexplanationwasglVenaSthiscouldbeexplainedbythe

hctthattheshipmanagersweredealingdirectlyandrepeatedlywiththenagto

fulfilISPSrequlrementSandobtaincertificationwhilstthesea－gOlngStaffhad
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1ittle direct dealings with the nag administration．Itis believed that this

dif臨rencedidnota脆cttheship－Shorerelationship．

Thesurveyfurtherrevealedthattherearespec浦CareasoftheISPSCode

implementation that were　in　need oflmprovement．This alsoident摘ed

di脆rencesintheperceptionofrespondents．Forexample，35％oftheseaLgOlng

respondentsregardedadditionaltrainingasthemostpertinentarea，Whileonly

18％ofthe shore respondents rated this as a priorityintheir response．ln

COntraSt，thehighestratedareaofconcemtOShore－basedrespondents，with29％，

WaSareViewofprocedures，Whereasthesea－gOlngreSpOndentsratedthisareaat

Only19％．Ontheonehanditmightbearguedthatthisindicatesthatbothareas

needaddresslng．Ontheotherhandonecouldarguethatthisidenti鮎dareasof

COnnictbetweenshoreandsea，Whereonesidedemandsmoretrainingwhilstthe

OtherwantStOprOVideareviewofprocedures．Di蝕rencesinpercept10nare
acceptable aslong as they have nounderlying root causesthat make the

COOPerationbetweenseaandshorecounter－PrOductive．

The results ofthe surVey Showed that ef托ctive ship／Shore relations were

SuPPOrtlngtheimplementationoftheISPSCode．Withoutthese，thetaskofISPS

Codeimplementationwouldnothavebeenaccomplished．Especia11ytheopen

COmmentSmadebyrespondentsshowedsimilarattitudes，ValuesandanOVerall

perceptionoftheISPSCodeimplementationissues，

The analysis ofthe data showed bothcommon perceptions and difRring

PerCePtionsinvariousareasbetweenthesea－gOlngandshore－basedrespondents

andfurtherresultedintheident摘cationofISPSCoderelatedissuesthatrequlre

addresslnginthefuture，Ofwhichthemainonesare：
●　Uniformstandards：

O Procedures；

O prerarrivalnotincations；

O COmPlianceofportfacilities；

O emergenCeOfaglobal“two－tier”compliancyregime（certain

COuntriesandgeographicalareasfailingtobecompliantand／or

tomeetstandards）；

O training．

・　Wotkload（PaPerWOrkdistractsfromotherduties，eSPeCial1yinShort

SeaShipping）．

・　Port State Control（PSC）attitude；eSPeCially the alleged heavy

handednessoftheUnitedStatesCoastGuard（USCG）．

・　Humanelement related aspects（denial／delay of shoreleave，CreW

SeCuritychecks）．

・　Pilotage（conflictoftimeavailableversus security checks；neCeSSary

equipmentofpilotsthatmightbeanin丘ingementonsecurity，eXamPle

“ladder”knl丘）．

・　AutomatedIdenti丘cation System（AlS）（accessibility　to possible

terrorists）．

・ISPS Code requirementsin丘ingeIntemational SafbtyManagement

（Ⅰ＄M）Code and Standard Training Cert摘cation and Watchkeeping

Convention（STCW95）requirements．
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ThissurveyprovidedqualitativeandquantitativeISPSCodeimplementation

relateddata，Which couldformthebasis offurtherresearch．The surVey also

COn坑med pointsidenti負edinsecondaryliterature・FurthermOre，the positive

responseratetothesurveywouldsuggestthatthesurveytoplCisofinterestto

those directly affbcted by theISPS Code and the shippingindustry．

NotwithstandingthelimitationofthesurVey（Sizeofsample，SnapShotnatureof

theresearChandrestrictiontoageographicalarea），giventhebroadscopeofthe

questions，thecrosssectionofrespondentsandthehigherthaneXPeCtednumber

Ofresponses obtained，thisindicates tothe authorthat the resultsand data

ObtainedareSubstantiveandthereforeofvalueinassesslngtheimplementation

andperceptlOnSOfsea－gOlngandshorerbasedstaff1

6　Summaryandconclusion

TheresearChinvestigatedtheimplementationofthelSPSCodebyexamlnlng

SeCOndary data，inthe mainliterature and observations made during an

intemship，ndprimarydataobtainedfromasurVey．ThesurveylnVeStigatedthe

implementationoftheISPSCodeandperceptionsofshore－basedandsea－gOlng

Stafl Many ofthe nndings ofthe surVeyunderpinned resultsident摘edin

SeCOndary materia1．ExamPles ofthesewere anincreasedTSPS Coderelated

WOrkloadespeciallyforsea－gOlng，butalsoforshore－basedsta代humanelement

relatedaspects，SuChasdenialand／orrefusalofshoreleaveand／orJOlnmgOf

VeSSels；andnon－uniformstandardssuchastraining，PortStateControlattitude，

POrtISPSCodecompliance．However，theanalysisofalldatacollatedfromthe

SurveyhasalsobroughttolightissuesthatshouldbeaddressedandcanPrOVide
the basis　for　further research．ExamPles were non－uniform pre－arrival

noti負cationsand thatISPS Code securitychecks reduce the working time

availablefbrpilotsduringsensitivepassageswhenthefocusshouldbe血stand

foremostonnavigationalmatters．

The survey COnfirmed almost complete compliance with theISPS Code．

Ship’sISPSCodecompliancewasmadepossibleduetoanimmenseeffbrtand

Close cooperation between ship and shol●e PerSOnnel．However，the survey

showedthatthereseemedtobeadivisionbetweenthosewhobelievedthelSPS

Codetobea“curseandburdeninflictedontheshippingindustry”，aSquOtedby

OnereSPOndent，andthosewhoperceivedbenefits丘omtheISPSCode．E脆ctive

Ship／Shorerelations supportedtheimplementationoftheISPS Code．Overall

therewereareasofdiffbrentperceptionbetweensea－gOlngandshore－basedstaff

Which was，uPOn Closerinspection，nOtimpeding the overall success of

implementation．

ThelSPSCodeisidenticalonpaperforeveryshipoperator，Shipandseafarer

aroundtheworld．Despitethis，reglOnalvarianceinimplementationsuccesswas

identinedtotheextentofthedangerofanemerglngtWO－tiershippingsystem．

TheharmomiOuscooperationbetweenallthestakeholdersinvoIvedinthelSPS

Code process wasident沌ed as a problem．Shippingis only one of the

Stakeholdersa晩ctedbytheISPSCodebutithadtobearthebruntOftheTSPS
Codeimplementationandendurethehardestscrutiny．Ports，Whichareclosely

linked to governmentS that ratined the TSPS Code，Should have beenthe
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forerunnersinISPS Codeimplementation，butinsteadportsweretheweakest

link andfe11behindwithcompliance．A certain amount ofdisillusionfrom

seafarers and shore－based staffwas detectedwithregardto the strictness of

implementationforshipsononesideandtheslacknesstoapplythesamerlgueur

OnPOrtSOntheotherside・Asrespondentscommented，“ifthesecuritymeasures

inportswouldwofkthenhardlyanyunauthorisedpersonshouldbeabletoreach

avesselwhilstinportinthe伽stplace”and“withoutgoodportsecuritythereis

littleashipcanreallydoagainstorganisedcrimeorterrorismM・Furthermore，

CertaingeographicalareaswereidentinedasunableorunwillingtomeetISPS

CoderequlrementSandsogloballydifftrentstandardshaveemerged・

EvidencewasglVenthatthelSPSCodewasannouncedonintroductionas

beinganun重nishedproductthatneededamending・Thedatafromthesurvey
showednumerousISPSCodeshortcomlngS．ItwasdemonstratedbyaneXample

that，lessonsfromthepastofhowtoharmomiSeandfacilitateprocedureswere

notincorporatedintotheISPS Code・Thisle氏mainlythe shipside ofthe

ship／portinterfacetostrugglewithinadequaciesthatputburdensonthesea－

golngandshore－basedstaffl However，byimplementingtheISPSCodeina

timelymanner，theshippingindustrydemonstratedthatitwas，despiteallodds，

capableofcomplying‾withtheISPSCodeinpractice・Demandstoapplythe

Codewithasenseofpragmatismandcommonsensewerevoicedwithinthe

industry，Whichrenectedthatimplementingsuchafarreachinginternational

conventionisbothcomplexandmaybecumbersome，leavlngrefinementsand

Changestobemadelater．

ItwasshownthattheISPSCodedoesnotprovideumiformglobalstandards

andclearguidelines，Whichmightbepartiallyduetodiffbrentgovernmental

interpretations ofISPS Code requlrementS・The way fbrward could be

summarisedbyleaming斤omthosecountriesandcompanieswherethelSPS

Codehasbeensuccessfullyimplemented・Themainpointwouldbetomakethe

ISPSCodemoreuser－friendly，COnSistentlyappliedandworkable，1tshouldbe

examinedwhethertheISPSCodeindeedin廿ingesonotherconventionssuchas

thelSMCodeandSTCW95，bysecuritymeasuresimpingingonsafbtymatters，

and the workload oftheISPS Code contravenlng Standardsfor mannlng，

workinghoursandrestperiods・ClearlyaCodethatis detrimentalto other

conventions must be remedied as quickly as possible before accidents and
incidentsresult駐omit．Themaintaskshouldnotbetowo正harderorburden

espeCiallytheseafhrerwitheverincreaslngPaperWO屯，manualsanddirectives，

but tolet common sense and practicalityprevail and work smarter・An
intemationalCodeshouldbestreamlinedandworkable丘omtheoutset．Fromthe

aboveitisalsorecommendedtoaddressandrectifytheidentinedshortcomings

withregardstoglobalunlformstandardsinaspeedyandun－bureaucraticmarner

sothatthereis aconsistentapplication ofagreedpractices・TheISPS Code

procedureshavetobestreamlined，Pre－arrivalnot捕cationsstandardised，POrt

tacilitieshavetobecriticallyandimpartial1yevaluatedwithregardtotheirTSPS

Codecompliance，andtheemergenceofaglobalHtwo－tierMcomplianCereglme

hastobecounter．actedbyknowledgetransfbrand点れancialsupport・However，

some oftheseissues mightprove di用cultto achieve due to globalculture
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difRrences，theresourCeSaVailableandthewillingness ofgovemmentStObe

adaptal）leandtoc0－OPerate．Sea－gOlngreSpOndentstothesurVeyaSkedformore

lSPS Code related training，WhichisinaccordanCe Withknown research，

recommended to be more practical orientated rather than theoretical．

InternationalagreedstandardsandworkingguidelinesarereCOmmendedtobe

introducedtoeliminatetheheavy－handednessofPortStateControlofficers．

Tofinally conclude，the objectives oftheISPS Codeareto“establishan

intemational　倉amework　invoIving c0－0Peration between contracting

Governments，Governmentagencies，localadministrationsandtheshippingand

POrtindustriestodetect／assesssecuritythreatsandtakepreventativemeasures

againstsecurityincidentsa脆ctingshipsorportfacilitiesusedinintemational

trade”（TMO，2003，P．iii）．Asindicatedintheresearchandresultsfromthe

Survey，muCh has been achieved bytheimplementation oftheISPS Code，

however，thereappearstheneedforalotofwofkstilltobedoneintheareaof

uniformityofstandardsandhumanrelatedaspectstomaketheISPS Codea

SuCCeSSfu1securitytool．
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Abstract

Thispaperinvestigatesthee脆ctsofinternationalterrorismonseabornetrade

andthe ef托ctiveness ofthedifFbrentanti－terrOriStpolicies．First，in orderto

evaluatethelevelandseverityinwhichterrorismandthethreatofterrorismcan

disruptintemationalseabometrade刊ows，itgivessomeestimatesofthee脆cts

On trade　flows and transportation costs．They prove the necessity　of

imPlementationofanew，ef臨ctiveandglobalanti－terrOristpolicy．A鮎rthattwo

possiblekindsofpoliciesareanalysed；SuPPly－Sidepolicy，Whichraisesthecost

Ofterrorism，anddemand－Sidepolicy，Whichisbasedonreducingitsexpected

benefits．Analysisrevealsthatthesecondtypeofanti－terrOristpolicyismuch

more e能ctive．It discourages terrorism byfurther politicaldemocratisation，

SuPPOrtfbrmarketcompetitionandeconomicdecentralization，andinternational

COOrdinationandcooperationinreducingtheriskofterrorism．

んしこ川棚J、．・いい目〃り〃Jん・＝′／、JL・J・J川・八川．い一．ヾトわし皿イ7J刷小、八．り〃Jト／l川〃来り・り／砂．

l Introduction

Terrorism，Ortheforcefulpursuitofpoliticalgoalsbyindividuals，nOta冊1iated

Withanyformalnationalinstitution，isnotanewphenomenonandhasalways

Servedthose，Whobelieveviolenceagainstirmocentcivilianspresentsthemost

expedientpathtowardspower．hmanymodernsocietiesterrorismhassetdeep

rootsanditsmanifbstationsinSpain，NorthemIreland，lsrael，lndiaandmany

Otherstateshavebeeninthecentreofpublicinterestfordecades．NevertheJess

untilseveralyearsagonooneintheworldhasconsideredthepossibilityof

Wagingaworldwidewaronterrorisrn．Quitethecontrary－terrOrismwasviewed

asanisolatedproblem，Whichdoesnotgreatlyharmtheinternationalcommunity
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andthereforeshouldbedealtwithatthelocallevel．Inconsonancewiththisthe

economictheoryhasnotpaidgreatattentiontotheproblem・Thepioneenng
researChesofGarryBeckerconcemingcrimel1］andWilliamLandesregarding

higltiackingofairplaneSinthe60sandthe70sl2］areamongthesmallnumber

Ofexamplesoftheopposite・

Septemberllth2001changedfundamentallythewaywetreatterrorismand

PlaceditasoneofthetopISSueSOnthesocialagenda・Theterroristthreattothe

marine sector was also quickly spotted and today anincreaslng number of

govemmentS，intemationalinstitutions，businessorganizationsandauthorstake

accountofbothhowterrorisminotherspheresa能ctsintemationalseatradeand
theincreaslnginterestofterroriststowardsthemarinesectorasanultimategoal

as well as animportant part ofthelogistics chain oftheir attacks・Many

argumentssupportthisobservation・

Shippingalreadybecameasubjectofattacksinthe80swhenthetwocmise

ShipsAchilleLauroandCiO，qf．PoroswereattackedintheMediterranean・Over

thelast　丘Ve years there have been other symptomatic examples　that

demonstrated terrorists’maritime attack capability and the direct threatthat

terrorismposestoseagolngVeSSels－theattacksontheUSSColein2000andthe

FrenchoiltankerLimburgin2002．Todaythethreattothemarineindustryisso

reaHsticthatEngland’sFirstSeaLordandChiefoftheNavalSta托AdmiralSir

AlanWest，hasomciallywarnedthatAIQaedaandotherterroristgroupsare

Plottingtolaunchfurtherattacksonmerchantshippingl3］・

ThereisalsoariskthatterroristscanuseseagolngVeSSelsasweaponsintheir

attacks．Toillustrate this danger，in1998an AトQaeda cargo vesselcarried

explosivestoMombassainKenyathatlaterwereusedinthebombattacksonthe
USembassiesinKenyaandTanzaniathatkilledover220peopleandinjured

morethan5，000．Theterrorists’PotentialforsuchoperationsissufBcientand

U・S・intelligencehasreportedthatAIQaedaowpsandoperateSa止least15cargo

freightersworldwidel4］．Thesevessels，Carrylnganammablecargo，SuChas

liquidnaturalgas，COuldbeexplodedorsunkinaport，damagingthefacilityand

blockingcommercialtrafncl5］．Forexample，thedestruCtionthatcanbecaused

by suchnoatingbombsis severe，aSthedetonationofatankercarrylng600

tonnes oflique且edpetroleumgaswouldcauseanreballofl，200metresin

diameterdestroyingalmosteverythingwithinthisrange・Beyondthisrange，a

largenumberof蝕talitiesandcasualtieswouldoccurl6］・

TheuseofmarinetranSPOrtaSaCOnduit・brweaponsofmassdestruction

WOuld have even more dangerous consequences．Examlnlng this danger the

COnSulting甫rmBoozAllenHami1tonranaStrategicsimulationinwhich“didy

bombs”－devices that use conventional explosives to disperse radioactive

material－WerediscoveredincargocontainersatthreeUSports・Thecosttothe

economy丘omtheresultingdisruPtionoftradewasestimated＄58billionl7］・Of

course，intheworstscenariotheseshipscouldbeusedforimportingaweaponof

mass destruCtioninto the country．Even a relatively sma11nuclearWeaPOn

detonatedinam句OrSeaPOrtmightkillbetween500，000andlmi11ionpeople；

directlydestroyupto＄500billionworthofproperty；CauSelossesduetotrade



MaritimeSecurityandMET197

disruptionof＄100to＄200billion；andimposefurtherindirectcostsofupto＄1．2

扇llion［8］．

Thepossibilityofusingthemarineindustryasabackdoorthroughborder

andimmlgrationcontroIsshouldalsonotbeoverlooked．Terroristscanenteras

illegalpassengers orcrewmembers．Therearearoundl．2millionofneersand

CreWmen mannlngtheworld’s merchantfleets，Ships canbe abducted，CreW

CertはCatesfalsi鮎d，andcontrolofprofessionalaccesscannotbeguaranteedat

reasonable costs・Another channelforinfiltratingterroristsis throughhiding
theminside cargo containersand shipping them．A realattemptfor such a
channel was discoveredin October　2001whenItalian　authorities　foumd a

SuSPeCtedAIQaedaterroristinsideashippingcontainerboundforCanada．The

COntainerorlglnatedinPortSaid，Egypt，andinsidethecontainerwerealrPOrt

mapsandaphoneyalrplanemeChanic’scertincate．Muchmorerecently，tWO

Suicide bombers enteredtheportofAshdod，Israel，byhidinginside a cargo
COntainer．Theyendedupkillingdozensofpeoplel9］．

Theconclusionfromallthesefactsisthattoday，terrOrismposesarealthreat

totheglobalmarinesectorandtakesadvantageofthecapabilitiesthatshipping

Offbrsfor achieving the terrorists’goals．The perilsthatfo1low makeit

imperativeforustolookatthisproblem seriouslyfrom a scientincpointof

view■Thisisthemaingoalofthepresentpaper．Initthepointofviewwouldbe

thatoftheeconomicapproachthroughwhichwewillnrstanalysethegenesisof
terrorism，the behaviour ofterrorists and why they would use shippingfor

fu1fi11ingtheirgoals，andsecondwewillassesstheemcacyofthealtemative

mechanismsfor neutralizing terrorism．Doing this we will demonstratethe

Capabilities ofthe economic approachinthe重ght against terrorism．Witha

Similarapproachwewillbeseekingtwomoreresults：tOincreasetheattentionof

theeconomiccommunitytothisproblem，andtostimulatedecisionmakersto

takeintoaccounteconomicarguments．

2　Theterroristthreatfromtheeconomicpointofview

Thefundamentalcharacteristicoftheeconomicapproachistheassumptionof

rationalbehaviourandthesearchforeffbctivealtemativesofpeople’sactions，

Thisdistinctivepointstaysalsointhebasisoftheeconomicapproachtowards

terrorism．It meansthat economics considersthelatternot as apathological

deviation，butasbehaviourofrationalindividuals，Whohavenobettermeansfor

achievingtheirpoliticalgoals．

TherationalityassumptionallowsustOCOnSiderterrorismasaspec摘cfbrm

forparticipationin the politicalprocess andtofindin terrorist attacks both

Clearlyde負nedpoliticalgoals－redistributionofpoliticalandeconomicpower，

ande脆ctivemethodsfortheirachievement－imposlngadditionaleconomical
andpoliticalcosts onthose who areinpower underthe condition thatthey

fo1lowthe policy that does not correspondwith the goals ofthe terrorists．

Althoughtheiractionstakeinnocentvictims，thesevictimsarejustaninstrument

forachievingthepoliticalgoalsandcannotbeconsideredadirectmeasurement

Ofthe createdefEbctl10］．Quitethecontrary，inmostcasesterrorists arenot
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concemedwiththenumberofvictimsandthesizeofdestruction，butaremore

interestedinthepolitiealconsequencesonthestatepolicy・Therationalityof

terroristsiscon血Tnednotonlybytheirorganizedandwellaimedactionsbut

alsobythewayinwhichtheyreacttothecounteractionstoterrorism・Thusfor

examplethe placement ofmetaldetectors at airportsin1973redirectedthe

terroristactivities丘omhighrjackingtokidnappingpeople；thetightenedsecurity

aroumd politiciansleads to　anincreasein attadks agalnSt Other famous

representatives ofthe attackednation；tOtheinCreased security measures on

alrPOrtSandthenationalboundariesa鮎rSeptemberllthterrorismrepliedwith

attacks against underground and railway tranSpOrt，maritimeindustryand

SeaPOrtS・

The behavioural assumption ofrationality allowsforthe explanation of

te汀Orists’decisions onthenumberand sizeofterroristacts asdependenton

marglnalbene且tsandcostsofterrorism・

Marginalbenefits舟om terrorism are afunction ofthe degree to which

terroristsareabletoachievetheirgoals．Theydependonanumberoffactors：

（1）themediaandpublicinterest；（2）theextenttowhichterroristattackscan

inCrease the number ofsupporters ofterrorists’Causes and destabilize the

POliticalsystem；and（3）thelevelofnegativeeconomicconsequencesfbllowhtg
from the direct material and humanlosses，formation ofnegative economlC

expectations，decreaseinthetradenows，lossesonstockexchanges，1imitations

Ofimmlgrationandeducationalexchange，diminishingtourismandinvestments・

Althoughthepotentialofattacksonmaritimetradetocausepoliticalinstability

islowerincomparisontoattacksonland，thisisnotthesameifterroristsdecide

toattacklargeandimportantnationalandinternationalseaports．Thatiswhyata

recentconfbrenceinLondon，maritimesecurityexpertspredicteda“spectacular”

attackofthissortsometimeinthenearfuturel11］．

In order to determine thelevel ofterrorism we should also consider the

terrorists’costsforhumanandmaterialresources，informationandtrainingof

PartlCIPantS．Thefirstdeterminantofcostsandthereforeofterrorists’decisions

whethertoattackornot，istheamountofresourcesavailableandthedifnculties

associatedwithconductingthe attacks．ln this corLneCtionin comparison to

attacksonmostland－basedhcilitiesmaritimetargetsaredi用cult，requlrlnga

VerySOPhisticatedplannlng，training，andcoordination・Thisisan0therreason

whymaritimeterrorismisstillradlerrare，andwhyterroristsarelesslikelyto

attackmoresecurem句OrPOrtS．Atthesametimeitisinevitablethatallcurrent

measures that emphasise onland securitywill make attacks on maritime

transportandportscoste脆ctiveandmoreattractiveinthefuture，

ThisanalysISCanbefurtheredinordertode伝netheoptlmalwaysforlimiting

terrorism．Therearetwoaltemativeshere－tOdecreasethenumberandintensity

OfterroristattacksbyincreaslngCOStS，Orbydecreaslngthebenefitsfromterror．

Costscanbeincreasedthroughnegativeorpositivestimuli．
Amongnegativestimulustherearemanyactivemeasures，limitingthethreat

against allpotential goals through capturing theleadersand destroying the

in位astructure，logisticschainS，tralnlngCentreSandothermaterialresourcesof

terrorists．Recentexamplesofsuchmeasuresaretheeconomicsanctionsand
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military operations against the Taliban reglmein Afghanistanand Saddam

Husseininlraq・Anotherkindofnegativestimulusfollows丘omtighteningup

globalsecuritymeasuresandinves血entsinin舟astruCturethatpreventterrorist

acts by makingthem more difRcult to undertake．Examples of thisare

installation ofmetaldetectorsonaitports，increasingthelevelofsecurityat

intemationalembassies，tighteningvisacontroIsandsecurityinpublicbuildings，

andincreaslngPunishmentforcapturedterrorists・In theareaofinternational

maritime transportation，eXamples ofreactionswiththe same goals are the

measureSOfthelntemationalMaritimeOrganization（IMO）setoutinanew

ChapterXI－20ftheamendmentstotheConventionontheSafbtyOfLifbatSea

1974（SOLAS）andanewlnternationalShipandPortFacilitySecurityCode

（ISPS Code）・Amongthe nationaleffbrts complementingtheseintemational

measuresaretheUSContainerSecuritylnitiative（CSl）andRadiationDetection

Initiative（RDI），aSWellasRegulation（EC）No725／20040ftheEUthatextends

the scope ofthelMO requlrementS tO domestic ships and associated port
hcilities．

Positivestimulihavethegoaltoincreasethealtemativecostfbrparticipation

interroristoperationsbycreatingincentivesforgivingupterroristactivitiesl12］．

Some examplesfor such positive stimulicome危・Om the Republic ofSouth

A丘・ica，Spain，NorthernIreland，Israel，hdiaandrecentlyIraq・Theyinclude

PaymentSfor voluntarily retumed weapons，amneStyfor previous terrorist

actions，witness defence programs，including the politicalwlngS Ofterrorist

Organizationsinthesocio－POliticallifbofthecountry，grantinglimitedautonomy

tocertaintemitoriesandallowlngtheformerterroristorganizationstogovem

them・Such measures and policies are able tolimjt terrorism because they

depriveterroristorganizationsofvaluablehumanresources，decreasetheirlevel

OfinternalorganizationanddestroytheirsocialcapitalaswellasthetruStamOng

theirmembersandsupporters．

Although allthese supply side measuresforlimiting terrorism are wide

SPread，theirefnciencyislow．Onereasonistheweakreactionofmarglnalcosts．

First，thisisduetothelackofmethodsforin什uenclngtheintrinsica11ymotivated

terrorists，Who do not reactto extemalstimuli，Created by punislments and
rewards・Intheircasestheattemptstoin刊uencethemareabsolutelyinefficientor

CaneVenCreatenegativeefFbcts－PerSeCutingterrorismcanfurtherstrengthen

themotivationofterrorists，tOtumthemintomartyrsandtobeinterpretedasa

SlgnalthatterrorismisconsideredasaseriOusthreatbytheenemyandthatthe

SaCrificesitrequiresareWOrthit【13］．

Second，the reaction ofmarglnalcostsis weak because ofthe terrorists’

reaction to measuresfor obstructing their acts．When certain actions are

undertakenforincreasing securityin one direction，terrOrist attacks there

decrease，butatthesametimeattacksinotherdirectionsincrease；nOn－efRcient

formS and teclm010gleS Ofattack areinterchangedwith others；attaCksare

POStPOnedintime；thenumberofattacksdecreasebuttheircrueltyincreases；

attacksareaimedagainsttargetsandcountriesthatarenOtaSWe11－PrOteCted［14］．

Inthespec摘cconditionsofmaritimetransport，fbrexample，theefnciencyof

theISPSCodemeasureswhichcovershipsof500gtormoreandportfacilities
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thatserveintemationalshiptrafBccaneasilybeneutralizedbyterroristattacks

onsmallervessels．0therexamplesaretheUSCSIandRDLTheirspecincfbcus

onthesecurityofm毎ortranshipmentportsleavessignincantspacefbrterrorist

attacks．Shie gives three argumentsfor thatl15】：First，the emphasis on

upgradingthesecurityofm亘iorportsneglectsthefactthattheserepresentonlya

smglelinkinthetransportationchain，inwhichotherbranchescannotbesecured

Withinreasonableexpenses・Second，theCSTconductssecuritychecksonlypn
tLSLboundcontainers．Thereforeevenifatamperedcontainerarrivesatamqor

port，ifitisdestinedforaportotherthantheUS，itismOrelikelytoescape

notice．Third，aS m亘iorportsincrease security，terrOrists willlookforother

maritimetargetSOrOthermeanstotargetthoseports・
EvenifthemeasuresforincreasngthecostsofterroristswereefBcient，there

isanotherreasonthatmakesthispolicyinefncientinthelongrun：SupPly－Side

measuresinnuence not onlymarglnalcostsbutalso marglnalbenems放om

terrorism．Whenonecountryspendsbillionsfor“waronterror”thisnotonly

harmStheterroristsbutcanalsoglVethemadditionalbene租sthatexceedtheir

losses．Thusreactjon againstterrorismincreasesthebenemsfromit，makes

ten・0rismevenmoreattractiveandreturnSaSaboomerangtothosewhohave
initiatedit．

Thereareseveralreasonsforsuchadevelopment．

First，limitingterrorismthroughapolicyofdeterrencehasanegativee飴ct
onthe economy・On the one handit centralizes the economic relations，

concentrateseconomicpowerinthehandsofasmallnumberofeconomicactors

and decreasesthe competitive characterofeconomies・Thelattermakes the

economiCbasisofasocietymorevulnerabletoterroristattacks・Itcanbeeasily

destabilizedbyterroristsandthus，theattacksareabletoachievetheirgoalSinan

easiermannerl16］．

Ontheotherhand，ifsupply－Sidemeasuresaretobeefncienttheyhavetobe

exceptionallyexpensiveandwouldcauseaconsiderableburdenonthesociety・

Forexampleinthecaseofmaritimebusinesstheglobalocean－1inershipplng

industry owns approxlmately　＄155　billion　invessels，COntainers，marine

terminals andotherdirect operating assetsl17］・There arehiredl・2million

peopleemployedandonlyintheUSalmost16millionpeopleworkinport－

relatedjobs，PrOducing＄210billioninfederal，Stateandlocaltaxesannually

l18］．Eachyear15mi11ioncontainersmakeover230millionjourneySthrough

theworld－sports・Theyaccountfbrめout90％oftheworldTstradedcargoby
valueandtheeconomice能ctofthelatterissignincant．AstheEconomistpoints

out“allthatwouldchangeifas areaction oftheincreaslngterrOristthreat

90ntainerswere．Screened，aSairlinepassengersare・Atthemoment（2002），
lnSPeCtOrSeXamlneOnly2％ofcontainers，andoftenonlyafterthecontainers
havealreadytravelledhundredsofmilesfromaporttoabigcityWkeChicagoor
Detroit．

Thepotentialdamagethatroutinescreenlngmightcausewasclear録omthe

two－daywaitattheAmerican－CanadianborderaRerSeptemberllth：itnearly

causedchaosatDetroit▼scarfactories，Whichrelyonnowsofparts丘omCanada，

TheburdenanddisruPtionofextrasecuritywouldweighheavilyonashipping
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industrythatisalreadysu脆ringfromtheeconomicslowdown”【19］．Itisnota

COincidence that among the main obstacles to the previously mentioned

PrOgrammeSCSIandRDIaretheirexpensesandthedangerfordisruptionof

OPerationsandtrade・¶latiswhythepredominanteValuationsarethattheyarea

usefu1startinaddressingcargosecurity，butitissimplynotfbasibletoscan

every slngle container that goes through a port，aS this would have grave

ramifiCationsontheefnciencyoftheglobaltradingsysteml15］．

Second，Whenadditionalmeasuresareundertakenonthesupplyside，they

CauSe mediainterest and create more terrorists than they deter．One ofthe

reasonsisthatthedeterrencepoliciesareanasymmetricanSWer，Whichlimitsthe

democraticrightsnotonlyofterroristsbutalsoofthegreaterpartofsociety．

Thisincreasesfrustrationandspreadsitamongbroadersocialgroups，Changes

theirprefbrencesandbelie伝，radicalisestheatmosphere，prOVeSthebasis fbr

extremistbehaviourandattractsmoresupporters，重nancial，materialandhuman

res？urCeSfortheterrorists’causel20］・Anotherreasonisthatastrongreaction
agalnStterrOrismweakensthepoliticalsystemofdemocraticsocietiesandleads
topoliticalcentralization，underthe conditions ofwhichterroriSt attacks can

moreeasilydestabilizethesystem．Themeasuresforllmitingterrorismthrough
encouraglngglVlngupterrOristactionsleadinthesamedirection－byo飽ringa
録eeexitfromterroristactivitiestheyreducethebarriersforenteringitandthus

increasethenumbersofindividualswi11ingtoundertakeit．

Al1theseproblemsleadtotheconclusionthatsupply－Sidemeasuresarean

inefncientreactionagainstterrorism．ToalargedegreethisglVeSareaSOntO

agreewithLake’sopinionl21］that，infact，thesemeasuresworkinfavourof

terroristsandareapartoftheirprovocativestrategy．Themarginalgroupswith
highpoliticalambitionsandlittleinnuenceinsocietycanrealizetheirgoalsonly
ifthey canforce their opponents to behaveinan extremist manner．When
terroristsattack，theirobjectiveisnottocauseimmediatematerialandhuman

losses，aStheycannotdestabilizethesocietiesunderattackandthusachievetheir

POliticalambitions．Butthereactionofthesesocietiestotheattackscanleadto

theachievementoftheseambitions，aSSeptemberllthproved・Theterrorist

attacks on the TwinTowers caused a disproportionally strong and massive
emotional reaction．It took enormous social resources－muCh more than the

terroristsfrom AI Qaeda could destroy，manyimmOCent peOPle were killed

WOunded or humiliated，historical and religious monumentS Were destroyed．

AlthoughtheactionsagalnStA短hanistanandIraqledtothecapturingofmany

terrorists，tOdayitisabsolutelyclearthatsupportersofterrorandterrorismasa

methodaremorenumerousandstrongerandtheworldhasbecomealesssecure

Placethanbefore．

Allthisdictatedthatinfluenclngthemarginalcostsofterrorism shouldbe

moderateandshouldnotbeusedasamainmethodof重ghtingagainstterror．The

economicreasoningthenoffbrsonlyonealtemativeLtOdecreasethemarglnal

benentsfromterrorism．Takingunderconsiderationthealreadymentionedfour

hctorsthatdeterminethesizeofmarglnalbenefits丘omterrorism－in刊uence

uponthemedia，theeconomy，thepoliticalstabilityandthenumberofsupporters
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we can point out measures that workin that direction・They are political，

economiC，mediaandpropaganda．

Thepoliticalreactionincludesasafkststeppoliticaldecentralizationand

forming a network of multiple decision一making centresl16］・Unlike・the

hierarchicstruCture，thenetworkstructurecannotbedestabilizedeasilyandif

oneofitselementsisattacked，theresteasilytakeitsfunctions・Anumberof

politicalprlnCiplesallowapplyingthis－Separationofpowers，pOliticalpluralism

andform1ngmultipleLlevelgovernancewithahighdegreeofautonomy，Another
POliticalreactiontoterrorismisdemocratisation・Ontheonehanditoffbrsnon－

Violentmethodsofrepresentationandde危nceofindividualpoliticalpositions・

Ontheotherhanditincreasespoliticalactivityofthepopulationandgivesan

impetusforpoliticalcompetition．Underconditionsofdemocracythereisno

needtoattractpublicattentionthroughinhumaneactsofviolenceandthereisno

needfbrmarglnalgroupstotumtOterrOrism，aSaformforexpresslngtheir

political positions and gaining more support・Quite the opposite，in the
democraticconditionsthosewhoresorttoterrorhavealotmoretoloseandthe

extremiststrategylSine用cient．

Economicmeasuresforlimltlngthebene且tsfromterrorismarealsorelatedto

decentralization．Whenastronglevelofconcentrationcharacterizesabusiness
theattackagainstitwillparalysetheentire society，becauseothereconomic

subiects can hardly take upits　functions．Ifthe economy has a highly

COmpetitive structure，tal（ing out a particular economic playerwillnotbe a

problem，becausecompetitorswi11quicklysubstituteforthisparticularplayer・

Theeconomice飽ctsoftheSeptemberllthattackcon頁rmedtherelationship

between thelevelofcompetition and the resilience against terrorist actions．

Despitetheenormousmaterialandhumanlosses，theattacksagainsttheWTC

hadonlytemporaryinnuenceandtheafter－efftctswerequicklyneutralized・The

conclusionisthatdeveloplngCOmpetitionandmarketmechanismsareoneofthe

StrOngeSt meanS Offighting against terrorism．lt makesits successes only

temporaryanddeprivesitofstrategicadvantageSinthecosts－benefitsratio・
More measures　thatlimit the benents derived　from terrorism　and thus

decreaseitslevelcanbeintroducedintothisanalysis．Inordertopreventfrom

tumingthemediaintoapropagandistofterrorists’ideas，thegovernmentshould

haveanactivemediapolicy．lntheworldoflnternetandmanyinformation

sourcestheattemptsforcontroloverthemediaandinformationareabsolutely

inefncient and can have a negative result．ln this area，democracy and

informationalpluralismhavenoaltemativeandtheinfbrmationwaronterrorism

demandsthatgovemmentSarepreSentanddominatewiththepersuasivenessof

theirposition．

Lastbutnotleast，animportantwayoflimitingthebenentsofterrorismisnot

toallowthedeterrencepolicytouseexaggeratedfbrceandthustocreatemore

terrorism．Terrorismis aprovocative strategy andwinS，nOtthrough causlng

directdamageWithitsstrikes，butwiththecostsofthereactioncausedbyitin
theattackedsocieties．Thereforethisreactionshouldbemoderateand‾controlled

notbyemotionsanddesireforrevengebutbysoundjudgmentandstrategic
visionofthefuture．Ofcourse，itishardtorespondinarationalmannerto
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terrotistacts，Whichintheircrueltygobeyondthescopeofthehumanmind，but
thisiswherethegreatchallengeofthewaronterrorlies・Thewaytoachievethis

isthroughformingbroadcoalitions，inwhichparticipantsarenecessary，nOtfor
theirresourcesorwithformallyapprovingdeclarations，butfbrthesoundreason

Ofnationsnota晩ctedemotionally．¶luS，thealliescanslgnalthroughtheir
Willingnesstoparticipateornotinthecoalitionwhenpowerusedtocombat

terrorismgoesoutofcontrolandactuallystaItSServlngthepurPOSeSOfterror・
Asaconclusionofthispaperwehave・tOnOtethatallitsideasshouldbetaken

cautiouslyanda鮎rthoroughnationalandintemationaldiscussions・Wedidnot

haveasagoaltoan苧WerandevenlesstosoIveallthequestionsandproblems，

posedbyterrorismonmodernSOCietiesandinparticularonthemaritimesector・

Ifwewereable，though，tOinitiateadiscusSiononthesetopicswewi11bevery

glad．Thequestionsraisedrequlrequickandadequateanswers・Inanswerlng
them the economiC approach has numerous advantages and our civil and
profbSSionaldutyistoo飴rittothedecisionmakers・

Re鮎rences

l1］　Becker，G．CrimeandPunishment：AnEconomicApproach・Joumalof

PoliticalEconomy，1968，76，169－217・

［2］　Landes，W．AnEconomicStudyofUSAircrattHijackings，1961－1976・

JournalofLawandEconomics，1978，21，1－31．
［3］　Lloyd’sList．FirstSeaLordwamSOfaトQa’edaplottotargetmerChant

Ships．5August2004．

［4］　Mintz，J．U．S．FearsTerroristsatSea．WashingtonPost，December31，

［5］Richardson，M・TerrPratSea＝TheWorld’sLiftlinesareatRisk・The

StraitsTimesInteractlVe，17November2003．

［6］　Sheppard，B．MaritimeSecurityMeasures・Jane’sIntelligenceReview，l

March2003．

［7］　Richardson，M．A Time Bombfor Global Trade：Maritime Related

Terrorisminan Age of WeaponsOfMass Destruction・Singapore：

InstituteofSoutheastAsianStudies，2004，112－114．

［8］　Lukas，A．Protection without Protectionism Reconciling Trade and

HomelandSecurity．CenterforTradePolicyStudies，Apri18，2004No・
27．

［9］　Sandler，・T．，Scott，J．TerroristSuccessinHostageTakingIncidents：An

EmpiricalStudy・JoumalofConflictResolution，1987，31，35－53・

［101Addison，T．，Murshed，S．TranSnationalTerrorism as a Spillover of

DomesticDisputesinOtherCountries・DiscussionPaperNo・2002／120，

UNU／WIDER，Helsinki，2002．

lll】Ambrogi，S．Experts：AI Qaeda Maritime Threat Growing・Reuters，
February18，2004．

［12］Frey，B．，Luechinger，S．How to Fight Terrorism：Alternatives to

Deterrence．DefenseandPeaceEconomics，2003，14：4，237－249．



204MaritimeSecurityandMET

l13］Muller，E．，Opp，K．RationalChoiceandRebellious CollectiveAction．

AmericanPoliticalScienceReview，1986，80，471－488．
［14］Enders，W．，Sandler，T．TheEf稔ctiveness ofAntiterrorism Policies：A

VectorrAutoregression－hterventionAnalysis．AmericanPoliticalScience
Review，1993，87，829－844．

［15］Shie，T・ShipsandTerrorists－ThinkingBeyondPortSecurity．Pacific

ForumCSISHonolulu，Hawaii．October15，2004．

［16］Frey，B・，Luechinger，S・DecentralisationasaDisincentiveto．Terror・

EuropeanJournalofPoliticalEconomy，2002，20：2，595．

［17］WorldShippingCouncil，http：／／www．worldshipping．org．

［18］AmericanAssociationofPortAuthorities，http：〟www．aapa－POrtS．Org．

［19］TheEconomist．Whentradeandsecurityclash．Apr4th2002

［20］Laqueur，W・TheAgeofTerrorism．Boston：Little，Brown，1987，P．87．

［21］Lake，D・RationalExtremism：UnderstandingTerrorismintheTwenty－

firstCentury．Dialog－IO，2002，Spring，15－つ9．



MaritimeSecurityandMET205

Ashipmonitoringsystemuslnga

COmmunicationsatellitefbrmaritimesafbty

K．Inoue，H．Usui，K．Hirono＆W．Sera
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Abstract

AnysubsequentactiontoensuresafもtyCanbemadeonlywhenthecurrentsafbty

1evelis shown quantitatively，nd safbtycannot be attainedifthereis any

discrepancyin sa伝tyrecognition betweenthe controlling partyand the

controlledparty．Thatis，thesignincanceofAssessmentTechnology，Whichisan

important technology　for safbty．management，CannOt be overlooked・

Furthermore，itis nonethelessimportant to ensure shared common safety

recognitionbetweenoperatorsofthebasestationonshoreandthenavigatorson

board．

TheprlmarytargetOfthisstudyistoestablishaship－Shorecommunication

netwofkusingsatellitecommumiCationtechnologybetweentheFukaeMaruand

the base stationinthe Fukae campus．The secondaly targetis to develop

assessment teclm010gy thatis capable ofquantitatively assessing safbtyin

variousshipoperatingmodesrequiredfbrassistingsafbshipoperation丘omthe

shore side．And，the ultimate goalofthis studyis to promote research and

developmentonsafttymanagementtechnologytoassistthesafeoperationof

Ships位omshore，byincorporatingassessmenttechnologyintotheprototype

experimentsystemfortheship－Shorecommunicationnetwofk・

人■り・けりJ・‘／、．・．ヾl∫／申J〃‘川哩＝〃川J＼川州／′申′・′日用／州／し・【イ〃い／‘朴・′Ⅲ・川WJJ／

JL・tJ〃い／りXl・、、一軒．ヾ／中り－川両日几

l Introduction

Theapproachtosa鈷tymanagementofshipoperationshasrecentlybeenshifting

倉om the ship－based safbtyrnanagement to shore－based safbtymanagement，

whichreliesupontwo－WayShip－Shorecommunicationtechniques・
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Inthisstudy，theconcq）tOfshore－basedsafbtymanagementisdennedasa

SyStemtOaChievethesafboperationofshipsbyhavingbasestation■onshore

COnStantlymonitortheoperatingconditionsofshipsinallnavlgatlngmOdes，and

analyticallyassessingdatatransmitted位omeachship，PrOCeSSingsuchdatainto

thesafbtyinformation，andftedingbacktimelysa伝tyinstructionstogetherwith

Safetyguidelinesfbrthenavigator．

Theimportanttaskstorealizeshore－basedsafetymanagementusingtwo－Way

Ship－Shorecommunicationtechniquesare：（1）howtorealizetwo－WayShip－Shore

COmmunication，（2）whatshipoperatinginfbrmationneedstobemonitored，how

SuChinformationistobeprocessed，andhowtheprocessedinformationshould

betransmittedB－OmShoretoshipsassafety－aSSistinginfbrmation，and（3）howto

eliminatesafbtyrecognitiongapsbetweenshipsandshore．

AsisshowninFigurel，inthisstudy，aShipqshorecommunicationnetwork

usingthesatellitecommunicationisestablishedbetweentheFukaeMaru（450

GTtrainingshipownedbyKobeUniversity，FacultyofMaritimeSciences）and

thebasestationwithintheFukacampus，Wherd）yStudiesareconductedforthe

PurPOSeS Of developing safbtymanagement techniques to assist safb ship

Operationsfromshore．

F十了
票一夏′幸二＿ぎ

Figurel：　Conceptoftwo－WayShip－Shorecommunicationuslngthesatellite
commun1Cation．

Inthisstudy，inaddition，Onthebasisoftheconceptthatsa伝Shipoperation

CannOtbeachievedifthereisanydisparityintherecognitionofsafbtybetween

the controlling side and the contro11ed side，Which has beenlackingin

COnVentionalstudies，the practicalusefu1ness ofthe newly developed safbty

managementsystemwillbeverifiedthroughexperimentswithactualsbips．

Thesafbtymanagementsystemdevelopedinaccordancewithsuchaconcept

isbasedonthesafbtymanagementthatmatchestherecognitionofthenavigator．

Asaresult，itisexpectedthatthesystemwouldbewidelyacceptedbymariners
Onboard，Whodonotwelcomecontrol舟omothers．

FurthermOre，this systemis not only usefu1for managingthe safetyof

individualshipsbutitisalsopossibletodevelopaVesselTrafRcSystem；i．e．，

Safetymanagementoftra用C月owsinaspecificseaarea．

Abene茄tisthatitmightbefbasibletoenhancetheVesselTrafBcSystem，

舟omtheconventionalinformation systemto anewsystem fbrashore－based

COntrOIsystem．
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1．1FormlJIgaShip－ShorecommuJlicationnetwork

Beforeconductingthisstudy，JapanMarineScienceInc・introducedtheWeb

Pilot，a Ship－Shore communication system uslng Satellite communication，

onboardtheKibou，ateChno－SuPerlinerownedbyShizuokaPrefbcture，Whereby

theusefuhessofthesystemwasverinedonanintemationalvoyagetoShanghai・

Later，thecompanyandthisresearChlaboratoryconductedajointresearch

prqjecttoforman．improvedsystembetweentheFukaeMaruandthebasestation

withintheFukaecampus，takingover仕omthebasicconceptoftheWebPilot

SyStem．

The processes thereaRerinclude＝agreement tO Participatein the NTT

DoCoMoPacketNetworkconcludedin2001；teStOPerationcommencedofship－

shorecommunicationuslngthesatellitecommunicationbycombiningthedata

collection system throughthe shipboard LAN ofthe Fukae Maru and the

communication management system withinthe base station of the Fukae

campus；andin2002，ahigh－performanCeCOmPuterCaPableofhandlingdata

transmission／receptlOnCOntrOlonthesideoftheFukaeMaru，andahigh－Speed，

large－C叩aCitycomputerfor high－SPeed data processingand graphic data

tranSmissionatthebasestationwithintheFukaecampusWereintroduced・

Furthermore，additional effbrtsfor enhancing utilityhave been made to

improvetheso舟wareforcommunicationmanagement，thusthefoundationfor

thehardwareandtheso銃warenecessaryforthisstudyhasbeencompleted・

In2003，reSearChanddevelopmentonsafetymanagementteclmologywas

startedtosupportthesa伝operationofshipsusingtheprototypesystemOfthe

ship－Shore communication connecting the Fukae Maruandthe base station

withintheFukaecampusthroughthesate11itecommunication・Figure2showsa

viewofthebasestationwithintheFukaecampus．

Figure2：　Base station withinthe premises ofthe university（Academic

ExchangeBuilding，4thFloor）．
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2　Developmentofquantitativcassessmenttechnologyof

Ship－handlingrisk，Whichishiddenbehindvarious

Ship－handlingmodes

2・l MoJlitoringshipopcratinginhrmation

In parallel with work to complete the ship－Shore two－Way COmmumication

netwofk，Safety studies were conducted on various modes ofship－handling

relatedtoinformationthatisrequiredtobemonitored，howsuchinformationis

PrOCeSSed，andhowsuchsafety－aSSistinginformationshouldbetranSmittedfrom

Shoretoships．

Concemlng mOnitoring，Ship operatlnginformation on position，COurSe，

SPeed，andshipmotionsoftheFukaeMaru，naturalenvironmentalinformation

OnWinddirection，windspeed，WaVeheights，WaVedirection，andperiod，and，in

addition，traffic environmentalinformation by Radar PPIimage，englne

OPeratinginformationrepresentedbyallinfbrmationdisplayedontheenglne

COnSOle comprlSe the basic monitoringinfbrmation，and theseitems of
informationaremadeavailableinreal－timeatthebasestationonshore．

Besidestheabove，alldataandinfbrmationcollectedandimportedintothe

ShipboardLANthroughship－bome equlPment andvarious sensorsaremade
availableformonitoringbyrequestingfromshoreasnecessary．

2・2AssessmentteChnoIogyIbrsafbtyevaluatioJ1

0ntheassessmenttechnologythatquantitativelyassessessafbtyinvariousship－

handlingmodes，Whicharerequiredforassistingthesafboperationofshipsfrom

Shore，0ur　Research Laboratory has successfu11y developed models　for

quantitativelyassesslngrisklevelsintemSOfobjectivenumericalindexesfora

Varietyofrisks such as dragging anchor，breaking failure ofmooring rope，

destruction ofapler，OVerrun，COllision with shoreinstallations，Ship－tOqShip

Collision，grOumding，and capsIZlng，Which are associated with anchoring，

berthing／unberthingoperations，in－harbourship－handling，naVigationinnarrow

Channel，OCean naVlgation under heavy weather，and accumulated teclmical

expertise．

Forexample，riskassessmentmodelswereproposedforassesslnganChoring

Operations，uSingtheprobabilityofdragginganchor，andriskindexofdragging

anChorll，2］，andforassessingmooringalongsideaquayusingropebreaking

PrObability［3］．

Forship－handlingwhenberthingtoaquay，amOdelcapableofassesslng

latentriskofoverrumandlatentriskofdestructionofaquaywasproposedby
introducingtheconceptofsafetyallowancel4，5］．

FurthermOre，for ship－handling difncultiesinharbour andina narrow

Channel，Wherewaterareaisrestricted，andinwaterswheretrafBciscongested，

EnvironmentalStressmodel（ESmodel）wereproposed，Whileforgroundingrisk

andcollisionrisk，UnsafbShip－hmdlingmodel（USmodel）wereproposedthat

renectedtherisk－aSSeSSmentteChnique仕omtheviewpointofprobabilitiesof

accidentoccurrencel6－13］．
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Figure3：　AsSessmentinfbrmationimagesofanchoringanddragglnganChor
attheshorebasestation．

Inwaterswithheavytrafnccongestion，lnParticular，judgingcollisionrisks

and selecting measuresfor co11ision avoidance constitute a mqorpoint of

consideration．Concepts ofCollision Danger Line（CDL）and Cone－Shaped

CollisionDangerLine（CDLtriangle）havebeendevelopedandproposedas

practicalmethodsfornavigatorstoreadilyassessriskunderaspecincsafbty

Standardl14，15］．

Thesignincanceofquantitativelyassesslnglatentrisksinallship－handling
situationsistoobtainbasicinformationthatenablesthenavigatortotakethe

nextstepwithconfidenceonthebasisofthecurrentveri鮎dsafetylevel・When

viewed倉omthestandpointofmanaglngSafbshipoperation，theseconstittde

indispensablefactorsfordevelopinganalertsystemandasafbtyadvicesystem

for a varietyofship－handling nodes．Figures4and5show examPles of

assessmentinformationimagesattheshorebasestation・
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Figure4＝　AsSessmentinformationimagesofship－handlingdifncultiesatthe

shorebasestation．

Figure5：　Assessmentinfbrmationimagesofcollisionandgroundingrisksat
theshorebasestation．

3　Problemsofhumanconflictsbetweenthecontro皿lingparty

andthecontrollcdparty

Forthepreferredembodimentofanalertsystemandasafttyadvicesystemin

thesa飴tymanagementofshipoperation，itisnecessarytocomparetherisk

levelsthatcanbeoutputtedbytheseassessmentmodelsandthepermissiblerisk
levels．

Theshore－basedsafttymanagementofshipoperationispronetodescend
intomereinorganicinfbrmationexchanges．hreality，however，therearehuman
beingsatbothendsofthecommunicationsystem，andtheoccurrenceofhuman
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errorsarising録omconflictsbetweenmanandinformation，manandmachine，

andbetweenmenmustbecarefullyassessed．

Prototypeexperimentsoperatinganactualshipwerecarriedout廿omtheend

Of2003to2004・Inanexperimentcarriedoutasapartofthisprqiect，theresults

Oftheship－handlingoptiononshorecreatedonthebasisofdatatransmitted丘om

theFukaeMaru，WhilepassmgthroughTomogashimaStraitandOsakaBay，
receivedandanalysedbytheshorebasestation，WeretranSmittedbacktothe

ShipasinstruCtiveinformation．

The results ofthis experiment showfrequent disparities betweenlocal

judgmentsonboardtheshipbasedonpracticalvisualinformationandthebase

Station’s data－dependentjudgment，thus suggesting the needfor conBrming

mutualintent．

Tohelpreducesuchhumanconflictsbetweenthecontrollingpa鵬yandthe

COntrOlledparty，SyStem－WiseefFbrtsweremadethroughgraphicproceミSing
techniquestoprovidethebasestationwiththesamethree－dimensionalvISual

informationthatisactuallyseenbynavigatorsonboardtheship．
The ef稔ctiveness ofthis systemimprovement has been validatedby the

prototypeexperimentconrteCtingtheFukaeMaruwiththebasestationthrough
Satellite communication；1・e・，itis confirmed that the systemis usefu1for
transmittingappropriaterealNtimealerts／safttyadviceforthenavigatorl16］．

Figure6isaphotoofanexperimentcarriedouttoreproduceinrealqtime

SCeneSOftheFukaeMarugOingasterninthepondoftheuniversity，makinga

tumanddepartingthere什om．

Figure7Showsanexampleoftheassessmentinfbrmationimagefbrassisting

COllisionavoidingmanoeuvresuslngtheresultsmentionedabove．

∴＼∴・、

Figure6：　Reproduced three－dimensionalvision　information at the base

Station（Le債：Reproducedbasestationimage，Right：Siteview）．
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Figure7：　Collision－aVOiding judgment assisting assessmentinformation

imageattheshorebasestation・

4　Concludingremarks

Research anddevelopment onthe safbtymanagementtechnologyfor shore－
basedassistanceofsafbshipoperationshasbeensteadilypromotedbyoperating

theprototype system Ofthe ship－Shore communicationnetwofkbetweenthe

FukaeMaru（450GT）ownedbyKobeUniversity，FacuItyofMaritimeSciences

andthebasestationwithinthepremisesoftheFukaecampus，uSlngSatellite
communication，

This paperintroduces the current state ofthe development of safbty

managementteclm0logyfbrshore－basedassistanceofsafbshipoperationbeing

undertaken by the Ship－Handling and Marine Tramc System Research

LaboratoryoftheMaritimeSciencesFaculty，KobeUniversity・

Theprqjecthasjustbeenstarted，andmuchisstilltobecompletedinthe

futurethroughourrenewedeffbrts・
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Abstract

Nowadays，thein伽enceofresourcesonsafetyat］dsecurityatseaisoneofthe

mostcriticalelementsoftheexistlngmanagementSyStem．Thealreadyenormous

regulatoryworkloadoncrewunderISMCode，STCW，SOLASandMARPOL

hasnowinCreasedduetoISPSCoderequlrementS．ThisagamputSmOreStreSS
Onhumanandorganisationalfactorsingeneral，anddeckofncers’attentionand

Performanceinpartjcular．TheimportanCe Ofhuman resources can be well

renectedinamodel，butisdifBculttorevealthroughstatistics．SinceBayesian

networks naturally represent causalchainS，thatis，CauSe－effbct relationships

betweenparentandchjldnodes，WeCanSuPPlyevidenceofpastevents，andthen

runtheBayesiannetwofktoseewhatthemostlikelyfutureoutcomeswillbe．

Theirstrengthisthattheyarerobustifmissingsomepartoftheinformation，and

WillmakethebestpossibJepredictionwith whateverinfomationis present．

Thereforetheywereusedformodellingcrewresources．Themodellingprovesan

OVerloadoncrewmembers，andshowsthelimitedresourcesonboardship．To

ensure efnciency ofISPS Code procedures，eXtratraininglS requiredwhich

ShouldbeincorporatedintothegeneralcumiculumOfMETinStitutions．More

attentiontosecurityissuesshouldbepaidonthepartofPortFacilities．ISPS

CoderelatedinSpectionsshouldconsidertheavailabilityofmanpoweronboard

toensureefncientperfbrmanCe．

物WOr血・∬〟Co鹿，瓜PgCoCねcrewre∫0〟化e∫，βの′e∫ぬ〃〃e抽Or由．

l Introduction

Nowadays，thein仙lenCeOfresourcesonsafbb，andsecurityatseaisoneofthe

most criticalelementS Ofthe existing management system・Ship ofncers are
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responsiblefbrplannlng，COrnmunication，naVigation，Shiphandlingandmany

otherroutines，includingproceduresundertheISPSCode．ToenhanCeSafbtyand

securityatseawemustenSurethattherightpeopleareintherightplaceatthe

righttimetocounteractapossibleintruSion・WiththeintroductionoftheISPS
Code，the“Principles of SafeMannlng”Were challenged to consider how

additionalshipboardsecuritydutiesmaycontributetocrewmemberfatigueand
thusmightcreate ahazardtothecontinuous saftnavigationoftheworld’s

mercllantneet．

The shippingindustry already constrainedby SOLAS，STCW，MARPOL，
ISMCodeandISPSCoderequlrementS，isalsoconstantlyexposedtoextremely

tightcommercialpressuretominimizetheoperationalcosts・Additionalsecurity
measuresundertheISPSCoderesultedinaso－Called“ISPSCodecharge”which

varies什om5to9epercargounit．

To copewithcompetitors，Shippingcompanieshavetoresorttomeasures

airnedatcostreduction．Veryo氏enthisleadstolowerwagesforcrew，reSulting

inlowercompetenceandreducednumbersofcrew，Orlongercontracts・The

number ofseafarers trainedin developed countriesis constantly decreaslng・

Unpopularityofseafaringasaprofessionmayleadtoalackofprofbssionally

quali鮎d stafElOntheotherhand alack ofclarityinexpectationsforeach
positionmayconfusethepostholderandmightleadtounder－PreParedness・This

situationmightbeaggravatedbyfasterpromotions・Itisottenclaimedthatthe
newgenerationofsea伽・erSislessexperienced，Sometimesittakesonly2years
foraJuniorofRcertobecomeChiefMate．Navigationandshiphandlingareno

longeranart，itisanoccupationassociatedwithlongperiodsofisolation録om
shore．

Multinationalcrewsarecommonnowadays．Anecdotalevidenceshowsthat

caseswheretheChiefOfBcerwasofPolishnationality，the2ndand3dO用cers
wereofRussiannationality，ratingswereofPRChinesenationalityarenotatall

exceptional．ThisloosensthetiesbetweentheShippingCompanyandthecrew
memberonboardthecompanyships．Di脆rentlanguages，diffbrentcultures，aS

wellas di能rentwages andcontractduration donotencourage COOPeration，

Safbty or security．In addition we would argue，that o債en crews are being

recmited丘om developing countries which have no tradition of a“safbty

culture”．

AtthesametimeshiptrafncisincreaslngeVeryyear，becomlngmOreand
moreintensive．ToensurefastturnLarOund，thetimeashipisstayingintheport

is decreaslng mOStly due totheintroduction of modem CargO handling

teclm0logy・lnsomecountriescrewmembers experiencetohave shoreleave

becauseofISPSCoderequlrementS．
All thisleads to a violation of STCW95　andILO Convention No．180

requirements，reSultinginexcessive fatigue，decreasinglevelofsafbty and

SeCurity．TheimpactofmanninglevelsontheimplementationofTSPSCodeas

Wellasontheimplementationofmanyotherregulationsisalegitimatematterof

COnCem OftheIMO，NationalMaritime Administrations and ship managers．

Attemptstorectifythesede貢Cienciesleadtotighteningofinspections，increased

bureaucracyandresultedinaso－Called“paper－Safbty”culture・Thistermdenotes
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Sa鈷tyonpaperbutnotinrealityduetolackofresources．TheISMCodewas

initial1yintroducedtosoIvesomeoftheseproblems．Unfortunatelyitdoesnot

SeemtObeeffbctiveinmanycompanies．Numerousandtediousinspectionswill

agalnPutmOreStreSSOnalreadyexhaustedcrewsingeneral，anddeckofncersin

Particular．

ItisobviOusthatthe”PrinciplesofSafeManning”shouldrequireasecurity

COmPOnentandthatthisregulation－ifitistoachieveitsdesiredresult－maybe

askingtoomuchofmanyofthealreadyoverloadedshipboardpersonnel．

AnalreadyenormousregulatoryworkloadofcrewunderISMCode，STCW，

SOLASandMARPOLwasincreasedduetoISPSCoderequlrementS．Together

Withreducednumbersofcrew，thissituationmightendangersafetyandsecurity
at sea．It begs the question：Do we have enough resources to providefor

additionalsecuritymeasuresaccordingtoleve120r3？

ThemainChallengeofthisresearchistodevelopamodelshowingtheimpact

OftheISPSCodeonworkloadandcrewperformanCe．Suchanimpactoncrew

WOfkloadshouldnotbeconsideredseparately舟omalloftheotherdutiesofthe

Ship’screw．Alimitednumberofcrewmembers，Oftenonlythebarestnecessity

to meet the requlrementSfor rest hours specined by the above mentioned

COnVentions（STCWandlLO180）demandsasystematicapproachtoananalysis

OfthelmpacttheISPSCodehashadonshipboardorganization．SuchananalysIS

isespeciallynecessaryinthecaseofshipsemployedinshort－SeanaVigationand

atMaritimeSecurityLeve12and3．0neofthemathematictooIs，Whichcouldbe

usedforsoIvingthisproblem，isBayesianNetwork（BN），

1．l tiayesiannetwork

As a11work onboardis performed by the crewwith no additionalsupport
available，itisinexpedientto addressissues ofISPS Code compliance，TSM

Codecomplianceorwatchkeepingatseaandinportseparately・Theresource
modelmusttakeinto accountbothindividualduties andthewhole task．Risk

modellingis　an　eSSential part ofthe Formal Safety　Assessment（FSA）
methodology．Therearetwowaystoquantifyrisk，throughaprioristatisticsand

throughmodels．

Thedisadvantageofusingtraditionalstatisticsisthatstatisticsonlyrepresent

thepast，andcannottakeintoaccountrecentdevelopmentsornewrequlrementS・

Riskmodellingistheproactiveapproach，Wherebyrisksareassessedbeforethe

accidenttakesplace．

Thsisatvariancewithmaritimehistory，Whereregulationsareoftenadopted
Onlyaftercatastrophicaccidentshavebeenanalysed．Theimportanceofhuman

resourcescanbewellreflectedinamodel，however，difficulttorevealthrough

Statistics．SinceBayesiannetsnaturallyrepresentcausalchains，thatis，Cause－

e飽ctrelationshipsbetweenparentandchildnodes，WeCanSupPlyevidenceof
PaSteVentS，andthenruntheBayesiannetworktoseewhatthemostlikelyfuture
OutCOmeSwillbe．TheirstrengthisthattheyarerobustifmisslngSOmePartOf

information，and will make the best possible prediction with whatever

informationispresent；thereforetheywereusedforcrewresourcesmodelling・

HUGINistheBayesiannetWOfktoolusedintheresearChreportedinthispaper・
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2　Mainpart

2．1ISI，SCodehistory

Inessence，thelSPSCodetakestheapproachthatensuringthesecurityofships

andportfacilitiesisbasicallyariskmanagementaCtivityandthattodetermine

WhatsecuritymeasureSareapPrOPriate，anaSSeSSmentOftherisksmustbemade
in eachparticular case．Hazardident摘cation（HAZID）is amethod used to
SyStematicallygothroughasystemoranoperationwiththeaimtoidentifyand
discusshazardouselements／conditions．Oneoftheobjectivesofthispaperwasto

identifya11－importanthazardsregardinglack ofavailableresources onboard

Shipsinnuencingbothsecurityandsafbty．ThishazardidentificationformSthe

basisforaformalsafbtyassessment（FSA），COnSistingofthefollowingsteps：

hazardidentification，riskanalysis，Risk Control Options（RCO），

recommendationsfbrdecision－making．

The purpose oftheISPS Codeis to provide a standardized，COnSistent

frameworkforevaluatingrisk，enablinggovemmentStOOfEBetchangesinthreat

Withchangesinvulnerabilityforshipsandportfacilities．Becauseeachship（or

Classofship）andeachportfacilitypresentdiffbrentrisks，themethodinwhich

they meetthe specific requlrementS Ofthis Code shouldbe determined and

eventuallyapprovedbytheAdministrationorContractingGovernment，aSthe

CaSemaybe．lnordertocommunicatethethreatataportfacilityorforaship，

theContractingGovernmentSetStheappropriatesecuritylevel．Securitylevelsl，

2，and3correspondtonormal，medium，andhighthreatsituations，reSPeCtively・

Thesecuritylevelcreatesalinkbetweentheshipandtheportfacility，Sinceit

triggerstheimplementationofappropriatesecuritymeasuresfortheshipandfor

theportfacility．

2．2Modeldescription

Figurel glVeS a briefoverview ofthe risk model developed by Bayesian

networkforresources．Resourcesinthisstudyweredennedasavailablehuman

manpoweronboardthevessel．VariousexpertsanddatasourCeSWereuSedto

ensure a solidfoundationforthe dependencies andfigures enteredinto the

model．Anextensive surveyamOng Seafarerswasheldto serveas abasefor

modelling．A questionnaire“Sufnciency of resources　for perfbrmlng

COnVentionalduties”withmore than86questions was developed withinthe

framewofkofthisresearch．Morethan150peopletookpartinthissurvey，allof

themwereMasters，ChiefOfncersorOOW．

An0切ect－0rientedBayesiannetwofk（00BN）isanetwofkthat，inaddition

to the usual nodes，COntainSinstance nodes．AninStance nodeis a node

representinganinstanceofanothernetwork．Inotherwords，aninstancenode

representsasubnet．Ofcourse，thenetworkofwhichinstancesexistinother

netwo止scanitselfcontaininstancenodes，Wherebyanobject－Orientednetwork

CanbeviewedasahierarChicaldescription（ormodel）ofaproblemdomain・

InthismodelwetookintoaccountOnlyshipresourcesasthecrewcomponent

isthemostfragileandexposedinthesecurityscheme．Allothercomponentsof
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the modelwere頁Xed．It consists ofthefollowinginstance nodes（Subnets）

（Figurel）Shownasrectanglesasopposedtooriginalnodesshownasellipses．

Figurel：　BayesianCreWreSOurCemOdel．

Figure2：ISPSCodewofkloadsubnet．

Themostvaluableoutput放omamodelisnottheoverallrisklevelthatis

predictedbythemodel，butthestructureitselfandallthecontributingfactors

thatenableanunderstandingofthefailuremechanisms．ItthusglVeSaquantined

resultwheneveroneoftheinputparametersisaltered・Inotherwords，eaChnode
couldbeidenti且edasaRiskControIMeasure（RCM），andtheirinnuenceon

Safetyand白ecuritycouldbemonitored．
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TheISPSCodewo止loadsubnetconsistsofthefollowlngnOdes：
・SSO

ThenodeindicatestheexperienceoftheShipSecurityOfncer，hisproficiencyin

SeCuritytraining and other securityprocedures．Every nodeis avectorwith

SeVeral states，e．g．VeCtOr

〔Statel

State2

Experienced，－Non－eXPerienced．

Itcouldbewrittenas SSO

（

hereitis a vector with two states：

Experienced

Non－eXPerienced

Theprobabilitiesinthisnodearebasedonstatistics／expertdata，derived丘om

SSOtrainingcourses．

．ISPSCodeproficiency

Thenode describesthe crewpro蔦ciencyinISPS Codeprocedures．States：－

Standard，－Low．Theprobabilityforthisnodeisderivedfromexpertdata，based

OnreSultsofsecuritytrainingprogramsheldatMakarovTrainingCentre．
・Situationawareness

Thisnodeis an outputnode ofCrew Competency subnet．Thisnode shows

resultsforprofessionalcrewcompetencybasedonthefollowingfactors：

SeaeXPerience，Shipandtradingareafamiliarization，prOfessionalcompetency，

additionaltralnlng，COmPany’spolicyfornon－COmPulsorytraining，tendencyto

hirecheaper（1essqualified）crew，COmPany’strainingbudget．

States：－Aware，－Not aware．The probabilityinputis derived丘om Crew

Competencysubnet．

●Generalprofkiency

Thisnodejoinsthenodes“ISPSCodepro蔦ciency”and“Situationawareness”

anddescribeswhetherthecrewmemberhasastandardoralow（sub－Standard）

1evelofgeneralskills．States：－Standard，－Low

・MedicalFitness

Thisnodedescribesthephysicalandmentalconditionofthecrewmember，and

indicateswhetherthecrewmemberis丘ttoperformassigneddutiesandhas3
StateS：

－Fit，LImpaired，－Un頁t

●Preparedness

This nodeis dependent on the nodes“General Proficiency”and“Medical

Fitness”．States：－Prepared，－Not Prepared．Itis assumed thatifthe crew

memberisunfit，itislOO％notpreparedforISPSCodeprocedures；butifthe

CreWmemberisimpaireditspreparednessisreducedby20％．Itisstatedthat
CreWmemberwithstandardlevelofskillsareoftenlesstoleranttominorhealth

PrOblems．

・MinimumSa鮎Mallnlng

ThisnodeisanoutputnodeofHumanResourcessubnet．

●SecurityLevel

ThisnodedescribescrewyorkloaddependingonMaritimeSecurityLevelas
COmParedtonormaloperat10nOftheship．States：－Levell，－Leve12，－Leve13．

1tissupposedthatwithinLevelladditionalworkloadbecauseofISPSCode
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PrOCeduresamOuntStO5－10％，withinleve12－30％andwithinleve13－uPtO45－

50％ascomparedtonormalshipoperation．

・CoJIVentionalrequircments（STCW，TL0－180）
The node denotes standards describedin STCW　andIL0－180　conventions

regardingrestandworkinghours．States：－Conventional，i．e．meetingtheabove

mentionedrequlrementS，－Insufncient，i．e．CompromlSlngtheabovementioned

requlrementS，
・AvailabIeresources

Thisnodeismadeinordertogatherthenodesfbr“ConventionalrequlrementS”，

“Minimum safb mannlng”and“Preparedness”into one．This approachis a

SOftwaretricktoreducetheamountofprobabilityinput．Tfthenumberofarrows
OntO the subsequent nodeis reduced，the size and the complexityofthe

COnditionalprobabilitytables（CPTs）isalsoreduced．Itdescribeswhetherwe

haveavailableresourcesdependingontheabovenodes．States：－Availal）］e，－

Notavailable．
・Multinatiomalcrews

Thenodeshowsdependenceofcrewcooperationincaseofsecuritythreator
Otheremergency．States：－Multi－nationalcrew，－Mononationalcrew・

．Securityworkload

Thisnodeistheoutputnodefbrthissubnet．ltmeansthatdata丘omthissubnet

willbesummarizedinthisnodeandsenttootherBayesjannetwofksforfurther

PrOCeSSing．Itshowswhetherwehavenormalorhighsecurityworkload・This
nodeisdependentonmaritimesecurity1evelnode，aVailableresourcesnodeand
crewnationalitynode．States：－Norma1，－High．Theprobabilityinputisderived

録omquestionnaireandexpertdata・
Theresultsobtainedwiththemodelarenotcontradictorytocommonsense・

Thisprovesthatthemodelisadequatetotheprocessresearched・Basically，the
modelwasdevelopedforananalysisoftendency（conceptualmodel）andnot

withthealmofgettingaccurate丘gures．Thereforethemodelmayhavesome

limitationsincludingthoseinherentinBayesiannetWOrks：

1．Animperfbctmodelduetoanimperfbctunderstandingofthedomain，an
incompleteknOwledgeofthestateofthedomainatthetimewhereaglVen

taskistobeperformed，arandomnessinthemechanismsgovemlngthe
behaviour of the domain，Or a COmbination ofthese．We hope this

imperfbctnessis　minimized because the research team consists of
PrOfbssionals・

2．AninCompleteness ofthe modeldue to some missingnodes（auxiliary
nodes，WhicharenotimportantinouroplnlOnOrnOdeswithinsufncientdata

recordtracking）．Forexample，thenodeofeducationlevelwasnottaken

intoaccountsimplybecausetherewasnodataavailableondependencyof

educationgrade．

3．Thegreatredundancyofthemodelleadstolowasensitivityoftheoutput

results．Thisisaslgnaltointroduce’旬eighting”ofnodes・

4．Aprioridatawereusedformodelling．Thisdatawasbasedonexperts’

oplnlOnSderived舟omaquestionnairesurveyheldamong150deckofncers

Ofdiffbrentqualincations・A丘equencyinterpretationassessmentwasused
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inSteadofprobabilisticapproachduetoaninsufnciencyofdataavailable．

ThisapproachisacceptableforpracticalanalysIS．

2．3Modelanalysis

Figure3A shows the trade－0ffbetween safbtyand securitydepending on

maritimesecurity1evel．
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Figure3：　A．Trade－0任Safbtyvs．Security．B．RCORating．

Theresultsshowthatwhenchangingsecuritylevel舟omlto2Westillhave

SOmeSmallgapbecausethetotallevelofsafttyandsecuritychangespositively
byl％（from87％to88％）．Butthatgapisnotasgreatasrequiredbyleve12

Whereaswecanseethesafbtylevelreducesto86，andatleve13wherethe
Summarylevelispracticallythesameasatleve12．ThismeanSthatwehave

insufncientresources；tOincreasesecuritywehavetocompromisesafbtywhich
isabsolutelyunacceptable．

Figure3Bshowsthesafbtyandsecuritylevelchangesdependingonselected

RCO，SO－CalledRCOratingbasedonmodellingresults．Ascanbeseen斤omthe

graph，adelegationofsomedutiesashoreyieldspositiveresults．AIso，adistinct

COnneCtion between sa鎚tyand securityis seen．With a decreasein total

WOrkloadweobtainanimprovementbothinsafetyandsecurity，aSthecrew

memberhasmoretimetodealwithshipboardroutines．

Apart舟omteclmicalRCOtherecouldbeRCMaimedatHumanElement．

Themainelementofthisgroup，Whichis calledCrewResources RCO（CR

RCO），isto enhanCe CreWPerfbrmanCeViaadditionaltrainingandadditional

personnel・CrewResourCeSRCOincludesthefollowingRCM（nodes）：

Sa馳tyculture－Theintroductionofasafbtycultureonboardshipsshouldbea

longtermgOalforanyShippingcompany，aSthisnotonlyenl1anCeSSafetyand

SeCuritybutalsoreducestheriskofoverallnegligenceandpoormaintenanceat

ratherlowcost．Moreoveritgivesagoodmotivationforcrewmemberstotake

anactivepartintheSMSonboardship．

Simulatortraining－ThetrainingasrequiredbytheSTCW、Conventionisthe

minimum，anditisfurtherarguedthatimprovednavigatortrainingwouldhavea

POSitiveef稔ctonthesafetyandsecuritylevelofthevessel．Anexampleofan
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improvednavlgatOrtralnlngisadvancedshipmanOeuVrlng，1nCludingtrainingof

crisissituationswhichcanonlybedonesafe1yinsimulators．

ThesecondRCOgroupdealswithshore－basedactivities．Themainideaof

thisgroupistofacilitateshipboardroutineseitherremotelyviaspecialservices

suchaschartupdatingserviceashoreordirectly，bytheportfacilitytotakethe

mainpartofthesecuritywOrkloadduringtheship’sstayinport・

Figure4showschangesinsecurityleveldependingontheimplementation
thelevelofselectedRCMconnectedwithshore－basedactivities．

軍
葛
E
撃
e
d
∈
五
号
0
品

感
官
の
∈
聖
0
L
d
E
；
苫
0
品
P
u
三
選
和
S

SecurityouLsourcingRCMimpIementationleveL SafetyoutsourcJngRCMimpJementationlevel，
50％andlOO％respectjvely　　　　　　　　　　　50％andlOO％respective暮y

Figure4：　Securityandsa伝tyoutsourCingRCM・

ltcanbeseenthatoutsourcingofsecuritydutiestoportfacilities（Figure4A）

greatlyenhanCeSSeCurityonboardasportfacilitiesarelesslimitedintheir
resources．It could be that outsourclng Of some ship routines to shore

management（Figure4B）enhancesbothsafbtyandsecurityasitmakesmore

timeavailal）leforperformlngOtherduties・
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Figure5：　A．SecurityequipmentB・ISPSCodedoesoverload・

The third RCO group dealswith technicalmeasures aimed at reducing
wo止load through an automation ofshipboard operations，for example the
installationofcerti貢edsecurityequipmentsuchasgangwayalarmOrintruder
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alarmL Figure　5A shows changesin securitylevel depending on　the

implementationofsuchsecurityequipment．

3　Conclusions

Nowadaysitishardlypossible，thatwe could丘ndone ortwonew e脆ctive

measureswhichallowustOCOnSiderablyraisethelevelofsafbtyandsecurity，

therefore only a complex system ofsuch measureS COuld produce tangible

results・Theship，screwislimitedinnumberaswellasinresources・Tocope

withtheirnumerousduties，Ofncersshouldbemorecompetenttobeabletodo

morethingswithin allocatedtime．ForexamPle，tOkeep ship’s charts fblios

updated an experienced Navigation Ofncer needsless time thanhisless

experiencedcolleague．WithanumChangedcrewsizeanylnCreaSeinworkload

implies the needfor a higher competency ofcrew members to be able to

COmPletetheirdutiesintime．Thebettertheeducationofanindividual，thebetter
isthesituationawareneSS．InotherwordsherewehavedirectlinkbetweenISPS

CodeandMET．

Crewcompetencyisthemeasureofshipsafbtyandsecurity．Thenumberof

CreW depends onits qualification withinreasonablelimits．Itis eommon to

duplicateequlPmenttOinCreaseitsredundancybutthesamePrlnCipleshouldbe

employedforcrewresourcestoo・Toenablealevelplaylngneldforshipping

COmpanies，thenumberoflesscompetentCreWShouldbeincreasedonboardas

COmparedtowell－educatedandtrainedcrew．

WhencomparlngOurreSultswithotherreportswecouldnoteconsistencyln
resultsshownOnFigure5Btakenfrom“Questionnaire血dingsonexperienceon

ISPS Codeimplementation　from crew／vessel polnt Of view”by Tlm

Charalambous．

AnotherfindingofthisresearchisthenecessitytobuildasingleuninedTSM－

ISPSCodeSystem，SecurityandSafbtyManagementSystem（SSMS），aSallof

SeCurityandsafetyaspectsofship’soperationshouldbecheckedandmomitored

Simultaneously，nOtSeParatelyasitiscurrentlydone．Presentlytoomuchstress

ISputOntheship’screw，tOaddresssecurityissues．HavingmuchmoreresourCeS

available，umdoubtedly，POrtfacilitiesshouldbemoreinvoIved．

Outsourcing ofsecuritydutiestoportfacilitiesis oneoftheways outto
reducecrewwofkloadwithoutcompromisingsafetyandsecurity．
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Theimpactofstowawaysandillegalmigrants

bysea：aCaSeStudyinTaiwan
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Abstract

The development ofstowaway andillegalmlgrantPrOblems worldwideis

believedtoinducepublicresentmentsbecauseofitsnegativeimpactonsocial

orderandthefinancialburdenitimposesonthepublicandprivatesectors・In

addition，StOWaWaySandi11egalmlgrationhavebecomepartofanorganised

crimebecause organised criminaltrans－nationalgroups areinvoIvedinthe

smugglingandtraffickingofmigrantsbysea・Taiwanhasbeencon＆Ontinga

rlSlngnumberofstowawaysandillegalmlgrantSCOming丘omMainlandChina

by seasince1987，Whentheinteractions betweenboth sides（Taiwan and

MainlandChina）oftheTaiwan Straitatasociallevelwasallowed・Such

phenomenonhasinducedsign摘cantimpactsonTaiwan，ssociety・hthecontext

oftheworldwidephenomenonofstowawaysandillegalmlgrantS，thispaper

aimstoinvestigatetheeconomicandsocialimpactsconcretelyandpractically・

ItespeciallyfoCuseSOninvestigatingthecurrentphenomenonandm毎orimpacts

ofstowaways andillegalmlgrationby seato Taiwan andaimsto suggest

appropriatemeasuresfortacklingthisproblem・

亙川・川・lh，・　VJ川Hll・．tl・．ヾ、肌即／…山…川・・ヾ′叩≠㌣／叱り／両叩′′れ／〃〃けり〃

J…坤有座＝旧′・〟〃仙・、l川J●／U

l Introductiom

TheIntemationalMaritimeOrganisation（IMO）［1］de重nesastowawayas“A

personwhoissecretedonaship，OrinCargowhichissubsequentlyloadedonthe

ship，Without the consent ofthe ship－OWner Or the master or any other
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responsiblepersonandwhoisdetectedonboardtheshipafterithasdeparted

丘omaport，Orinthecargowhileunloadingitintheportofarrival，andis

reported as a stowaway by the master to the appropriate authorities．”An

altemativede血itionforattemptedstowawayas砧Apersonwhoissecretedona

Ship，Orincargowhichissubsequentlyloadedontheship，Withouttheconsentof

the ship－OWner Orthe master orany Otherresponsible person，andwhois

detectedonboardtheshipbeforeithasdeparted舟omtheport：，

However，thelMO，sde甫nitionofHstowaway乃doesnotcoverallaspeCtSOf

illegalentrytoacountrybysea，becausemigrantsmaybetransportedbya

known responsible person・For examPle，the practice of Chinese people

mlgratingi11egal】yby seato Taiwan，Whichwi11be discussedlater，do not

entirelyfo11ow thegiven definition of“stowaway”Since，instead ofbeimg

SeCretedonaship，mlgrantSPreSenCeisalwaysknowntothoseTaiwaneseor

Chinese鮎hingvesselstransportingthem，Whichareusuallyboughtorhiredby
Snal（eheads・hpractice，StOWaWayS entering acountrywithouttherequired
documentsareillegal mlgrantS・Therefore，this study will usethe tem

“stowawaysandillegalmigrants”todiscusstheissueofillegalentrytoacountry

bysea．

Forthepastdecade，manyCOuntrieshaveencounteredaseriousproblemwith
respecttotheentryofstowawaysandillegalmlgrantS，CauSedmainlybyextemal

hctorsandmainlyduetopolitical，SOCialandeconomicchangesthatoccurred

WOrldwide，eSpeCiallyinAsianandA斤icanCOuntries．NEP＆ll2］Categorised

types ofstowaways asrefugees，eCOnOmiCmigrants，aSylum seekers，i11egal
mlgrantSandcriminals・AccordingtoUnitedNationsHighCommissionerfbr

Refugees（UNHCR）丘guresl3］，thenumberofpeOPlegiving“causeforconcern”

WOrldwidehadrisenB・Omabout15millionin1990to19．8millionin1997and

keeping at this range thoughin2004stood at19・2million，CauSlng a

COrreSPOndingrlSeinthenumberofstowaways・

Inaddition，SeCurityincidentsrecordedatthegatewaytomaritimesecurityby

Class NKl4］categorised maritime securityinto attack，drugS，hiJacking，

Sabotage，Smugglingandstowaway（Tablel）．Theserecordsshowatotalof23

StOWaWayCaSeSinvoIving279stowaways，34resultingdeaths，4murdersand3

CaSeSOfdrown1ng．

Tablel：　Maritimesecurityincidents．

A 抒jca A sia Europe
South

Am erica

N orth

A m erica

N ear

EaSt
O ceania

A 仕ack 2

D rugs 4 13 29 11 1 10
H i－Jacking 6 14 3

S曲otage 3 1

Sm uggl ing 5 3 1 1

Stow aw ay 1 5 5 2 10

WhileIMO【5］annualstatisticaldataon stowawayssuggestedanannual

declineintherLumberofstowawayinCidentsaswellasinthenumberofpersons

during the1999－2004period（Figuresl and2），thelMO Maritime Safbty
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Committee（MSC）［6］reported atrend ofincreased number ofincidents of

tra用ckingortranSPOrtationofillegalmigrantSbetween2000and2004（Figures

3and4）．Thesedatawereobtainedonthebasisofareportingproceduresince

December20000nabiannualbasis，tOkeeptrackofinCidentsrelatedtounsaft

practicesassociatedwiththetrafnckingortransportofillegalmlgrantSbysea．

Figurel：TMOStatisticsofstowaway
incidents：nO．Ofincidents．

Figure3：IMO statistics ofillegal

mlgrantS by sea：nO．Of

incidents

Figure2：IMOstatisticsofstowaway
incidents：nO．Ofpersons．

－

t ■ 二二rt・二

Figure4：lMO statistics ofillegal

mlgrantS by sea：nO．Of

perSOnS・

Stowaways andi11egalmigrants not onlyimpact on the society ofthe

recelVlngCOuntriesbutalsobecomeamqjorburden，reSultinginhuge鎖nancial

losses to both the public and private sectors．In the context ofworldwide
Phenomenoninrespectofstowawaysandillegalmlgrant，thispaperwi11aimto

investigateitseconomiCandsocialjmpactsconcretelyandpractically・
Taiwan has been confronting a rlSmg number ofstowawaysandillegal

mlgrantSCOming仕omMainlandChinabyseasince1987，theyearinwhich

interactionsatsociallevelbetweenbothsidesoftheTaiwanStrait（Taiwanand

MainlandChina）wereallowed．SuchaphenomenonhasinducedsigniGcant

impactsonTaiwan’ssociety．Therefore，thispaperwillfocusonTaiwanareaand

investigatethecurrentsituationconcernlngtheproblemofstowawaysamdillegal

mlgrationanditsm句Orimpacts，includingeconomicandsocialimpactsandwi11

tosuggestappropriatemeasuresfortacklingthisproblem・
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2　Somehctsn・OmTaiwan

On26August2003，the crew oftwo Taiwan－registered fast－mOVing boats，

discoveredtobeinvoIvedinsmugglingChinesewomentoTaiwan．Theytossed

26women oveIも0ard　in　an effbrt to escape a Taiwanese Coast Guard’s

interdiction．Sixwomendrownedandtwelvewererescued，Whileeightothers

WhoswamaShorewerearrested．TheincidentindeedshookTaiwan’Spublicand

attractedmuchattentioninthemedia．

InTaiwan，almostallstowawaysandillegalmlgrantSCOmefromMainland

China．Such stowawaysandillegalmlgrantSincreased atterthe government
allowedtheinteractionsbetweenboth sidesofthe Straitatsociallevelin1987．

Thenumberofstowawaysreached5，944in1993．Statisticaldatareportedbythe

MainlandAffairsCouncil，theImmlgrationO用ceNationalPoliceAgencyand

Taiwan’sCoastGuardl7，8，9］showanaverageof2，053Chinesestowawaysor

illegalmlgrantS Were detainedbetween2000and2004，however，Onlyl，65l

WererePatriated（Table2）．Theaveragedetentiontimeof188daysforevery

illegalmlgrantWaSmOrethanthe20daysspecifiedbytheKimmenAgreement

reachedbyRedCrossChaptersofbothTaiwanandChinain1990toserveasa

benchmarkfortherepatriationofillegalChinesemlgrantS．Infact，itseemsmany

StOWaWaySandillegalmlgrantShadsuccessfu11yevadedarrestordetentionand

remainedhiddeninthecommunityforsometime．Thetotalnumberofillegal

mlgrantSarreStedbyTaiwan’sCoastGuardbetween2000and2004wasl，394，

Whichonlyaccountedfbr31．50％ofthenumberofi11egalmlgrantSrepOrtedby

theMainlandAfEairsCounciloverthesameperiod．

Table2：　Numberofillegalmigrants舟omMainlandChjna．

N um ber of Illegal M igrants舟om Illegal M ig rants arrested by

the M ainland C hin a T hiw an’s C o ast G uard

Y ear
N um berof i11egal N um berof N o．of N o．of

m lgrantS repah iation s In cidentS Persons

20 00 1，52 7 1，23 0 74 74

20 01 1，4 69 1，94 8 124 124

20 02 2，032 1，402 244 876

20 03 3，4 58 2，23 7 52 6 1，3 85

20 04 1，783 1，44 0 42 6 776

T otal 10，2 69 8，2 57 1，394 3，23 5

A verage 2 053．8 1651．4 2 78．8 64 7

Tnitially，StOWaWaySOrillegalmlgrantStO Taiwan couldbecategorisedas

economic mlgrantSlooking fbr a betterl脆as Taiwan was considered a

PrOSperOuSCOuntryWithawell－developedandgrowingeconomy．Them毎ority

OfChinese stowaways orillegalmlgrantSWerethereforemale，Seekingwork

OPPOrtumityinTaiwantoimprovethelivingstandardoftheirhmiliesinChina．

Butsuchmotivationhadchangedduetotheeconomicrecessionfrom2000and

the number of persons who stow awayfor such motivation has therefbre

decreasedinrecentyears．Instead，becauseofthelureofTaiwan’slucrativesex

trade，manyChinesewomenareattraCtedtomlgratetOTaiwanfbrprostitution
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purpose，andthusthenumberofillegalChinesefbmalemlgrantShasincreased

（Chiang and Lin［10］0・In2003，Taiwan’S．police and Coast Guard

AdministrationhadarreStedl，299illegalChinesem1grantS，Ofwhichl，031were

WOmen．Asaconsequence，Mainlandwomenhaveemergedasthemainsource

OfTaiwan’Sthrivingbutillegalsexindustry，However，itisworthnotingthatthe

PrO茄tablesexindustryhasalsoattractedtheattentionoforganisedcrimegroups

and encouraged them to engageinthe criminal activities ofsmuggling or

trafBcking of Chinese women．Although the mqjority　of Chinese fbmale

mlgrantS，Smuggledortra餌ckedtoTaiwanbysnakeheads，areunaWareOfthe

realreasonfortheirillegaltrafncking，nOtalltheChinesewomensmuggledinto

TaiwanforprostitutionpurPOSeSaredeceivedbytheirsmugglers．Manyofthem

WerePrOStitutesinChinaandgetsmuggledvoluntarilyforthehopeofearmng

moremoneyinTaiwanthantheycouldathome．Inaddition，thedeteriorationof

fishermen’slivelihoodasaresultofdecreasedresourcesderivedfromthenshing

groundsin Taiwan’s sea area，difncultyoffinding altemativejobs andthe

attraction ofsubstantialprofits to be gained丘・Om human smuggling have

COntributed to theirinvoIvementintranSPOrtlngillegal Chinese mlgrantS tO

Taiwanasandwhenrequestedbysnakeheads．Thishasfurtherpromotedthe

developmentofhumansmugglingacrosstheTaiwanStrait・

3Impacts

Stowawaysandillegalmigrantsnotonlyimpactonthesocietyofthereceiving

COuntriesbutalsobecomeamqjorburden，reSultinginhugefinanciallossesto

boththepublicandprivatesectors．Infact，thecostsintlmeandmanpowerspent

OnSOrtingoutthepracticalandadministrativeconsequencesofastowawayoran

illegalmlgrantincident，aSWellasthedelaystoshipscanbeoutofallproportion

totheinitialproblemAlncreasedstowawaysandillegalmlgrantShaveinduced

Publicresentment，Whichwi11continuetoactasastimulusforgovemmentStO

enactmoreandmorepreventativelegislation．Asaresult，thislegislationwi11

imposefurtherburdensonshipownersandmastersandslibjectthemtogreater

Publicaccountability．Inaddition，thereareexpensesarisingfromthepresenceof

StOWaWayS On board avessel，Which are normally the responsibilityofthe

owners／operatorsofthatvessel．TheUKP＆IClubestimatesthatthestowaways

COSttheshippingindustryinexcessofUSD20millionperarnum［11］・Subject

tothevessel’stermSOfentry，thesecostswillnormallybecoveredbytheP＆l

Club．Forthe1995－2000policyyears，thenumberofreportedcasesreached

2，091and costsincurred by the Club to USDll．6millionin detention，

repatriation，deportationetc・By1999thecostshaddoubledinfouryearS・A

StOWaWayCaSerePOrtedbytheclubthatoccurredintheUSshowedthattotal

expensesofaroundUSD45，000wereincurredforeachstowawaybytheCharter

P＆IClubl12］．Forexample，aCCOrdingtothedataobtainedthroughinterview

fromthelargest Taiwanese shipping companyl13］14stowaway cases were

reportedwithatotalof28stowawaysduringtheperiodof1997－2003・Exact
COStSincurredbythecompanywerenotknownbutiftheamountofUSD45，000
wereusedfbrestimation，itwouldinduceadditionalcostsofUSDl．26million
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forthecompany．WhilerelevantcostsformanaglngStOWaWaySCanbecovered
bytheP＆IClub，allcostsmaynotbecoveredandcouldbereducedorrqjectedif

theClub’sDirectorsconsiderthatthememberdidnottakeadequatestepsto

PreVentthestowawaysfromboarding．

Inadditiontotheincreasedcoststoowners，reCentlytherehasalsobeenan

increasinglyworryingtrend，thatis，athreattothe讐Curityofships’Crewsby
hostile orlarge groups ofstowaways orillegalmlgrantS．Thelikelihood of

ViolentbehaviourarlSlngamOngStthestowawaysthemselvesorbeingdirected

agalnStthecrewshouldbeconsidered．Thenumberofstowawaysonboardis

also a consideration，eSPeCiallyifthat numberis highin proportion tothe

number ofcrew．In allcases，the ship’s crew should tryto take appropriate

SeCurityprecautions．TheconcemOfmaritimesecurityassociatedwithstowaway

is also containedinthelntemationalShip andPort FacilitySecurity（ISPS）

Code，WhichhascomeintoefftctonlJuly2004．Shippingcompanieshaveto

COmPlywiththenewrulestoimprovemaritimesecuritybyinstallingsecurity

equipment，WhichisestimatedtocostatleastUS＄1．3billionayearalthough

SuChexpenditureisnotforpreventingstowawaysonlyDFAT2004［14］．

Illegalmigrants can have negative efftcts on a country’s community．

Morganellil15］indicatedthatthemqjorityofillegalmigrantSintheU・S・a！e

engagedinCriminalactivities．AnOtherconcemhasarisenbecauseofincreaseln
StOWaWayandillegalmlgrantaCtivities．Asagreatdealofmoneycanbemade
fromsmugglingpeople，thereisgrowlngeVidencethatinternationalorganised

CriminalgroupsareinvoIvedinsmugglingpeoplebysea．Stowawaysandillegal

mlgrationhasbecomepartoforganisedcrime，Whichconsequentlybringpgreat
hm to themlgrantS themselves．For example，Sincethelate1980s Chinese
Smugglerskn0wnaS“Snakeheads”havesmuggledtensofthousandsofillegal

mlgrantSintotheUS．MigrantSlookingforaneSCaPefromtheireconomicand
SOmetimes politicalhardship athome arewillingto payanincreasmglyhigh

priceforaone－Wqyticketout，CauSingthetradeinhumancargotonourish．For

instance，FriebelandGurievl16］pointedoutthatChina－USsmuggling伝esthat

reachedUSD35，000inmid1990scontinuedtoriseuptoUSD40－50thousand

Sincethen．ThefbeforpassagefromChinatoEurope，Or位omIndiatotheUS

arelowerbutstillaboveUSD20，000．China－Taiwansmugglingfbesareabout

USD9，000．ManyoftheillegalmlgrantSdebt－financedthesefbesandbecauseof

repaymentburdentheyhavebeen．controlledanddeprivedoftheirrightsby
SnakeheadsorintermediarieseverslnCetheyarrivedatthedestination．Thishas

CauSedseverehumanrightsproblem．

TheillegalmlgrationinTaiwanalso hashad severalnegativeimpacts as

those stated above．Firstly，human smuggling activity has hampered public

SeCuritybothinTaiwanandMainlandChinabecausetrafnckersorsnakeheads

areuSuallyorganisedcriminalgroups，Whichoftencommitcrlminalactivities，

SuChasdefraudingandal）duction．Inparticular，theincreaslngnumberofillegal

ChinesefemalemlgrantSforcedtobecomeprostitutesinbrothelsinTaiWanhas

decreasedpublicsecurityandprovedaverytoughproblemforTaiwaneselaw

enforcementagenciestocopewithSecondly，i11egalmlgrantSPOSeathreatto

Taiwan’sdiseasecontroIsystem．ThetragedyoftheSeriousAcuteRespiratory
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Syndrome（SARS），OutbrekinChina，isanexamPle・Thirdly，thegroTing
numberofdetainedChinesemlgrantSisadrainOnTaiwanesetaxpayersslnCe
moneyhastobespenttoprovidethemwithboardandaccommodation，health

Care and other essentials．Taipei Timesl17］reported that with an average

detentiontimeof188daysforeveryillegalmlgrantandconsideringmorethan

2，500Chinesedetaineesarealwaysawaitingrepatriation，thecostofrepatriating

thesemlgrantSamOuntStOmOrethanUSD4millionayear．Besides，additional
COStS areincurred bythe government aS a reSult ofpurChasing advanced

electronicequlPmentOnpatrOIvesselsandashoreforthedetectionofsuspIClOuS
boats．

4　Prevcntionandsolutions

SmugglingbyseabringsharmtOmlgrantSandsincecrimeatseafallsunder

intemationallawahighlycomplexlega）areafbrthecoumtryauthorities．Hence

打omlegalaspectspertainingtopreventionandhandlingprocedures，meaSureS

for combating andrelatedrecommendations the UN，UNHCRandIMO［18］

havecarefu11yadoptedprovisionsintheUNandIMOtreatiesandresolutions

SuChasIMO’sFALandSOLASConventions，ISPSCode，Circularsandreports

録omMSC，FALandCOMSARcommittees．Inadditiontoabovemeasuresfor

PreVentinganddealingwithsmugglingofmigrants，manyOtherintemational

Organisations，diffbrentstates，manypublicandprivatesectororganisationshave

alsobeendevotingthemselvestodealingwithproblemsofstowawaysandillegal

migrants．Conceming　the Taiwan’s maritime security，the Taiwanese

government and all maritime stakeholders shall be taking up these matters

COnCernlngStOWaWaySandillegalmlgrantbycomplyingwithallinternational

requlrementSandestablishinganinterqstatecooperativescheme・

Theproblem ofhumantrafnckinglnandthroughTaiwanhas alsoraised

intemationalconcem・JnthethirdannualTrafnckinginPers？nSReportl19］，
Taiwan waslisted as a source，trnSit，and destination reglOnfor persons

trafnckedfbrsexualexploitationandforcedlabour．Victimsoftrafnckingare

brought to Taiwanfrom Mainland China，¶lailand，Cambodia，Vietnam，

IndonesiaandthePhilipplneS．Accordingly，theTaiwaneseGovernmentshould

make substantialeffbrts to prevent and eliminate theseillegalactivities・At

PreSent the Govemment has adopted some measuresfor dealingwith such

problems，including enforcement oflaws that criminalise generaltra用cking

activityand且nancialsupporttonon－gOVernrnentalorganizationsforpromoting

Public awarenessforin this area．These measuresin fact complywith the

requlrementunderinternationallegiSlationrelatingtostowawaysandhuman－
SmugglinglSSueS．

Therelevantregulationsforcriminalisingsnakeheadsanddealingwithillegal
mlgrantSareSpeCi丘edintheActGoverningRelationsbetweenthePeoplesofthe

TaiwanAreaandtheMainlandArea．Inordertoeliminatesmugglingandhuman

trafBckingactivities，thegovernmentinOctober2003，reVisedsomeclausesof

thelegislation andincreased penalties against smugglers and snakeheads・

Additionalpenaltyclauseshavealsobeenamended，forexample，theshipowner，
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OPeratOr，OrmaSterOfanyvesselwillbeseverelypenalisedfbrinvoIvementin

tranSPOrtingillegalmlgrantS tO Taiwan．These couldlead to cancelling or

revoking pertinentlicenses or certificates；SuSPending or revoking the

PrOfessional1icenseoreligibilityofthesaidmasterorseafarers；eXPrOPriationof

thevesselbycompetentauthoritywilliftheownerusesitfortransportingi11egal

ChinesemlgrantS．

Inadditiontolegislativemeasures，SeVeralothermeasuresagainstthemlgrant

SmugglingactivitiesbyseasllOuldbetakenbytheGoverruTlent．Firstly，itis

importantfortheTaiwanesegovemmenttOreinforcecooperationandstrengthen

COmmunicationnetworkamongrelevantdomesticlawenforcementagenciesso

thatthemovementofillegalmlgrantSCanbeef托ctivelydetectedandcontrolled

andthesmugglersandorgamisedcrimegroupsbehindtheseactivitiesmaybe

traced．Secondly，aSthe tide ofillegalChinese mlgrantS CanPOSSiblynotbe

StemmedwithoutcooperationbetweenTaiwanandChina，COOPerationbetween

law enforcement agencies across the Taiwan Strait should be promoted by

establishingatwo－WayCOmmunicationschemesothatef稔ctivecombatingof

i11egalmlgrationactivitiescanbeachieved，However，becauseofthefactthat

POliticalconnicthasimpededbilateralcooperationfbrsoIvingtheillegalmlgrant

PrOblem，themeasuresofseekingcooperationwiththeMain1andareSOmeWhat

difRculttoimplement．Nevertheless，theTaiWanGovernmentcouldattemptto

Seekintemationalassistance to重nd solutions tothe communication problem
withtheMainland．

¶lirdly，i11egalmlgrationcanalsobepreventedthroughconstantairandsea

SurVeillance．ThusadditionalmodemSeapatrOIvesselswithcapabilitiestosail

under difRcult weather conditionsare needed to meet theincreasing duty

demands ofthe Coast Guard to conduct patroIs ef托ctively．Also，advanCed

electronicequlPmentOnPatrOIvessels andashoreisneeded R｝rdetection of

SuSPiciousboatsforpossibilityofthsterandef托ctiveintervention．Adequateair

PatrOlalong the coastline and maritime areain coqunction with sea patroI

Should be planned to safbguard the sea border．Finally，with regards to

invoIvementofTaiwan’S重shermeninsmugglingofillegalmlgrantS，inaddition

toimposlngSerVePenalties，theTaiwaneSeGoverrunentmustmakeaserious

efbrttoeducate鮎hermenabouttherisksandcostsofengaglngmSmuggling

andtransportingillegalmlgrantS．GovernmentShouldalsoprovideassistanceto

imPrOVetheirlivelihood

5　Conclusions

ThestowawayandillegalimmlgrationproblemwillnotbecompletelysoIvedas

longasworldwidepolitical，eCOnOmicandsocialinequalitiesexist．Nevertheless，

efR）rtS muSt Stillbe made by countries to prevent and tackle the problem．

SmugglingandtrafBckingillegalmigrantsbyseaisofhighinternationalconcem

asitresultsincriminal，immigration，humanrightsandnationalsecuritythreats．

Necessary measures，Which have been taken worldwide to combatillegal

mlgration by sea，include criminalisation of smugglers　and snakeheads，
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COmplianCewithintemationallaws and guidelinesand cooperationamOng
States．

ThediffbrentpoliticalandeconomicsituationsbetweenTaiWanandChina，

theunlquegeOgraPhicposition伝助∬hganextensiveandlongcoastlinehave

COntributedtothephenomenonofillegalChinesemlgrantSbyseaintoTaiwan．

Inparticular，thelureofthepro丘tablesextradeinTaiwanhascontributedto

moreand moreillegalmigrationincidents，Whichareusually organised and

OPeratedbysmugglersandsnakeheads．Asaconsequence，theinnuxofillegal
Chinese mlgrantS hasinduced pdblic resentment becauseithas hadnegative

efEbctsonTaiWan’ssociety．ForexamPle，ithasledtoanincreaseinCriminal

Offhcesandloss of work opportunitiesfor TaiWaneSe Citizens．Human

SmugglinghasalsodiminlshedpublicsecurityinTaiwanaSWellasinMainland

ChinabecausetrafBckersorsnakeheadsusuallyhaveconnectionwithorganised

Criminalgroups．

¶leillegalmigration across TaiWanStraitis expectedto continueunless

China takes steps toimproveits political situation，COnOmic stabilityand

equalityamOngitscitizerRNevertheless，meaSureSShouldstillbetakenbythe

TaiwaneSeGovernmentinordertotackletheproblemofillegalmigrationand

humanSmuggling to secure stabilityofTaiwan’s society．Defining migrant

SmugglingasafblonylSeXpeCtedtocontributesubstantiallytosuchmeasures・

Moreeffbrtsshouldbemadetopromotecooperationandexchangeinformation

betweenlawenforcementagenciesacrosstheTaiwan Straitbyestablishinga

COmmunicationlink．Itis necessary to reinforce cooperationand strengthen

COmmunicationnetworksamongrelevantdomesticlawenforcementagenciesso

asto detectandeffbctively controlthemovementofillegalmlgrantSandfor

haltingorganlsedcrimegroupsbehindthem．Tosafbguardtheseaborder，the

CoastGuard’scontinuousseapatroIIing，Supplementedbyairpatrouing，Should

be conducted．Additionally，the TaiwaneSe Government Should be deeply

COnCemedaboutfishermen’slivelihood．Itshouldprovidethemmoraladvicesto

preventthemfrom beingthe middlemenfor snakeheadsintranSPOrtation of

illegalmigrantStOTaiwan．
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Abstract

TherehasbeenagrowlngreCOgnitionthathumanerrOrS，ratherthanequlpment

problems，havebeenresponsibleforapproximately62％ofpollutionandmarine

accidentsoverthepast15years・HumanfactorsinthefollowlngCategOriesare

resultingin15％ratlngerrOr，30％deckofncererror，2％englneOfficererror，

8％piloterrorand7％shore－basedpersonnelerror・Inthemaritimedomainthe
rootcausesofaccidentsandthecasualtiescanbesub－Classinedasmechanical

鮎lureoringeneraltermsreliabilityfailure（non－human）andthehumanerror
thathasdirecteffbctontheaccidentoccurrence．AtthisstagehumanerrOrCanbe

classi鮎dinthreem句OrCategOrieswiththesameapproximationoftheSTCW
Code1995amendments．ThefirstcategorylSOPerationalbasedhumanerrors，

the second categoryis the managementbased human errors andthe third

categoryisthecombinationofthefirstandsecondcategorythatmightcausea

considerableaccidentordisasterbytnggerlngChainevents・lnthisrespectthe

termin0logyofanincidentmightbedescribedasatriggerlngeVent，SuChasa
humanerrOrOrameChanicalfailurethatcreatesanunSafbconditionandmight

resultinanaccident．Hencetherootcause，theimmediatecause，theincident，

accident，COnSequenCe anditsimpact can be de丘ned asthe casualchain・

Accidentsthatoccurincomplexsystemsaredeterminedbyintemalandextemal

蝕ctorsandthetermtriggerlngeVenthasagreatsignificance，ratherthancausal

event，tOdescribethe丘nalstageoftheaccidentchain・Theaimofthispaperisto

categorizeaquickandeasymethodforthecollectionofknowledgeabouthuman

errorinthemaritlmesafetymanagementPrOCeSSandthedescriptionofthe

humanfactoruslngaCCidentreportsasempiricalmaterial・

物・…nh．・／〃〃〃J〃／kJ川・．、‘叶／＝肘′岬し仙川・、／J伸／W川り／‘し，岬J…〃川ハ・

／…J〃川＝・J川・．Jl…′J…Jtl■血lリこく川…JJ信＼・
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l Introduction

ThedesignandoperationofshipshasevoIvedandcontinuestodevelop，driven

by struCturalchangeintheindustry，neWteClm010gies，neWregulations and

ChangeSinmannlng・When considering maritime safbty，itis necessary to
addressboththehumanfactorandthetechnicalsolutionsinthebroadestsense，

not just theimmediate causes of actual or potential failures．Whilst this
COmbinedapproachistakeninsomeincidentanalysis，WhetheraRertheeventor

aspartofaproactivesafetyassessment，thereisstillatendencytotreatthe
humanandthetechnicalelementsindependentlyofeachother・Anintegrated

approachis requirediffu11understandingis to be achieved。A simplistic
technlCalapproachtendsto recommendlocalreactive solutions，SuCh as the

addition ofmore alarmS，Whichmay assistbut willadd complexitysothe
underlyingcausemaynotberesoIved・Apurelyhumanfactorapproachtendsto
PrOmOteadministrativesolutions，Whichmaynotbefullye脆ctiveontheirown．

Ofcourse，therearemanyaSpeCtSOfshipdesignthathaveadirectlmpacton
humanPerformance，SuChasshipmotions，aCCeSSibility，lightingandnoiselevels

andbasichabitability・ClassincationRulesprovidesomecoverfbrtheseaspects

butthemaritlmeindustryneedstograsphumanfactorissuesatahigher，mOre
integratedleveltomakearealdi脆rencetosafbty．Therearemanylessonstobe

leamedfromtheexperienceofothersectors，tOPreVentthemaritimeindustry
leamlngthesamelessonsthehardway．

2　Defhitionsofbasicterms

HumanFactoristhebodyofscientifiCknowledgeaboutpeopleandhowthey

interactwiththeirenvironment，eSPeCial1ywhenworking・HumanFactors，Orthe

HumanFactor，aretemSWhichareo氏enmisinterpretedandareusedascovers

fortheHumanElementorevenHumanError・Asimplewaytoviewhuman

factorsistoconsiderthreemainaspects：theperson，thejob（task，enVironment

andequipment），andtheorganizationandmanagement，andhowtheytogether

Withtheenvironmentinwhichtheorganlzationandpersonareoperatingandthe
impactonthebehaviourofpeople・

¶le tem’1he human element”，Or uthe human factorHis often heardin

COnVerSationsofpersonshavinglittleornotrueknowledgeof“humanfactorsn

Or“humanfactors englneerlng”・ltis ofienusedbypersonsto expresstheir

PerSOnalbiasorpr亘iudiceconcemlngthebehaviourOfcertainpeoplerelatedtoa

SPeCific eventbeing examined・When something goes wrong，the term山the

humanelement”istypicallyused・Tnthissense，itisanattempttoblindbjudge

Orblamepeopleasbeing“idiots”，OrWOrSe．Assuch，itisatermthatshouldnot

beusedbyhumanfactorsprofbssionals，

Applyinghumanfactorstothedesignandoperationofashiporitssystems

means takinginto accounthuman CaPabilities，Ski11S，llmitations andneeds．
HumanFactorsshouldnotbeconfusedwiththetermHumanResourCeSWhichis

acloselyrelatedactivitythataddressesthesupplyofsuitablyqual摘edand

experiencedstafrWhenconsideringtheoperationordesignofanyShipandits
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SyStemSbothofthesedomainsshouldbeconsideredasHumanResourcesforthe

Selection and preparation ofstaffable to do the required work and Human

Factorstoaccountfbrtheuseofpeop］easacomponentofthesystem．Both

domainscontainanumberofsub－domainS：

HumanFactors（Fittingthejobtotheperson）：

・　HumanFactorsEngineerulg－Thecomprehensiveintegrationofhuman

CharacteristicsintothedemIition，designdevelopment，andevaluation

OfasystemtooptimizeHuman－Machineperformanceunderspecはed
conditions．

●　Health Hazards－Theidentification，aSSeSSment and the rernoval or

reductionofshortorlong－termhazardstohealthoccurrmgaSareSultof

normaloperationofasystem．

・　System Safbty－Thehumancontributiontoriskwhenthe systemis

functionlnglnanOrmalorabnormalmarmer．

HumanResources（Fittingthepersontothejob）：

・　Manpower　－　the number of personnel required，and potentia11y

available，tO OPerate，rrlaintain，SuStain and provide trainingfor a

SyStem．

・　Personnel－　The cognitive（trainability　and mental aptitude）and

physical（重tnesslevels，Physicalsize，gender）Capabilitiesrequiredtobe

abletotrainfor，OPerate，maintainandsustainasystemandprovide

Optimumqualityandquantityofthecrewstomantheship．

・　Training－Theinstructionortheeducation，andon－thejoborpart－taSk

Orfu11－mission training required to provide personnel with their

essentialjobskills，knowledge，Valuesandattitudes．

Ontheotherhandhumanengineeringhasbeende頁ned（similartotheterm

“humanfactors engineering”）as adiscipline concemedwith designingman－

madesystemssothatpeoplecanusethemef悔ctivelyandsafely，andthecreation

Ofenvironmentssuitableforhumanlivingandworkl1】・

2．1Humanfhctorsviewcdashumancharacteristics

Thephrase“human払ctors”is oftenused to mean“human characteristics”・

Varioushumanfactorsinthissensegenerally払11intooneofthreegroupsof

human Characteristics：（l）．physical characteristics，（2）．physiological

charaCteristics，and（3）．psychological or behavioural characteristics・These

groupsofhumanfactorsarenotnecessarilymutuallyexclusive・Herehuman

hctorsarede丘nedthenatureofour“humarness”，thatis，thecharacteristicsof

“behghuman”．

Physicalhumanfactorsincludephysicalattributesofthehumanbody，SuChas

height，Weight，armreaCh，andcentreofgravity．Physiologicalhumanfactors

includesuchthingsasmusclestrengthandenduranceindi脆rentbodypositions，
Visualacuity，tOlerance to extremes oftemperature，ndfrequency range of
humanhearing・Psychologicalorbehaviouralhumanfactorsincludethingssuch
asmentalreactiontimetovariousstimuli，VariousacquiredmeanlngSaSSOCiated

withcertaincolourS（redoRenmeans“danger”），thecapabilitjesandlimitations
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Of short term memory，and“expectancy”as an element ofperception．In

addition，thereare Culturalnormsthat must also be takeninto account．For

example，inthestandardintemationalculturalenvironments，electricalswitches

go“up”totumOnand“down”totumo托hotwatervalvesareontheleftofthe

faucet outlet and cold water valves are on the right；electrical dials turn

Clockwisetoincreaseflow，butanuidvalvetumedclockwisewilldecreaseflow．

Asacompetentperson，thehumanfactors specialistorenglneerdoesnot

attempttojudgehumanfactorsasrightorwrong，COrreCtOrincorrect．Rather，the

humanfactorsspecialistmerelyattemptstounderstandanddefinethesefactors，

Or human characteristics，SOthattheir strengths and weaknesses，and their

CaPal）ilitiesandlimitationsmightbetakenintoaccountwhendesignlngSyStemS

Wherepersonsaretobeanessentialcomponent．

2．2Human払Ctorsenglmeerlng

Human factors englneerlngisthe discipline dedicated to optimizing the

relationshipbetweenteclm0logy（SyStemhardwareandso丑ware）andthehuman

OperatOrOfvariousSyStemS．Anyman一maChinesystem canandshouldbethe

targetofhumanfactorsengineeringl2］．Humanfhctorsengineerdesignsthings

toprovidethe“bestmatch”betweensystemusercapabilitiesandlimitationsand

therelevantsystemhardwarecomponentsthatimposephysical，physiologiCal，
and／orpsychologicaldemandsonsuchusers．

2．3Ergomomics

ThetermsergonomicsandhumanfactorsareoRenusedsynonymously，Both

describetheinteractionbetweentheoperatorandtaskdernands，andbothare

COnCernedwithtrying to reduce unnecessary stress and resulting叫ury tO

perSOnSengagedinacertainactivityoroperatingcertaihequipment．Theterm

ergonomicsoriginatedasaEuropeantermwhilethetermhumanfactorsismore

O銃enusedintheUnitedStatesl3］．

3　Humanerror

Errors occurbothas random eventsandin situations where the design ofa

SyStem，aPrOCedure，Or Oftheintendedinteraction between a human and a
SyStemisfaultyinthatsuchinteractionmakeshumanactionspronetoerror．

Thusitisnotsu用cientjusttomakeageneralizedstatementabouthumanerrOr，
SuChastoerrorishuman，Withoutknowingthemechanismswhichareatwork

andwhichmayprovidesomeexplanationconcemlngerrOrSthatarecommitted，

Knowingthisinformationwill helpin the understandihg of errors andin

SuPPOrtingthedetection，diagnosisandcorrectionoferrors．

Sanders and McCormickl4］de丘ned human error as aninappropriate or

undesirablehumandecisionorbehaviourthatreducesorhasthepotentialfbr

reducing ef悔ctiveness，Safbty，Or SyStemPerformance．Twothings shouldbe

notedaboutthisde斤nition．First，anerrOrisde月nedintermsofitsundesirable
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ef稔ctorpotentialef臨ctonhumanPerformanceandsystemsoperations．Second，

an action does not have to resultindegraded system performance or an

undesirablee脆ctonpeopletobeconsideredanerror．Asaresultthedecisionor
actionhasthepotentialforadverseb，a飴ctingthesystemoperationsorhuman
performanCerforittobeconsideredanerror．

lmtheanalysisofhumanerrOrinindustrialplants，80to85％oftheerrorsthat

OCCurareattributablenottohumancharaCteristics，buttoerrorqlikelyconditions

l5］．Inthesesituations，PeOpleare“setup”fbrerrorbythesystemdesign・These

error－inducing situationsinclude de負cient procedures，POOr COmmunication，

inadequatetralnlng，misleadinginformation，andpoorequlPmentdesign・Many

Oftheseerrorsareentirelypreventable．Identifyingerrorlikelysituationsisa
伽ststeptowardminimlZlngOreliminatingerrors．

InaddressinghumanerrOrreduction，Wiener［6］StatesthattheBrststepin

errorreductionistoidentifytheerrors．IdentifyinghumanerrOrSisnotalwaysa
Straightforwardtask．Errorscanbeobviousbutaremoreoftensubtle・Thereare

Sixmethodsofidentifyingpotentialerrorsthathavebeenusedsuccessfu11yin
otherindustries・TheyincludebrainstormlnguslngrePreSentativesoftheareaof
interest；Criticalincident techniques；StruCtured walkthroughs or reviews of
Standards，prOCedures，OrSyStemS；SurVeySandquestionnaires；Observation；and

analysis of confidential reporting systemsl6］．Once potential errors are

ident摘ed，a risk assessment should be done to weigh the potential errors

accordingtotheirseverity．Thenextstepsineffbctiveerrormanagementareto
identifythecurrentdefbnces，eValuatetheefEbctivenessofthecurrentdefbnces，
andidentifyadditionaldefbncesneeded．Finally，ane脆ctivemechanismshould

beestablishedforreportingpotentialerrorsandaddressingthemoncetheyare
identi頁ed．

3．1HumanerrorviewedashtImannature

HumansareboundbyspecificimmateCharacteristics，Whicharenotsu句ectto

Sign摘cantchange，butdictatespec摘cbehaviourunderparticularcircumStanCeS・

Suchbehaviourmustbeconsideredaspartofhumannattueandnotmislabelled

ashumanerrOr．HumanerrOrmayreSultfromacombinationofhumannature，

randomerror，designinducedhumanerrOr，andtruehumanerror・

3．2　Humanerrorviewedasrandomerror

Truehuman errOrmuStbe distinguishedfrom random error・Random errors

committedbysystemoperatorsarenon－predictablebybothsystemdesignersand

operators・Anexampleofarandomerrorwouldbethereflexactionthatcausesa

wrong controlto be activated as a result ofan unexpected mosquito bite・
Random errors can alsoinvoIveimprobable but normalextremes ofhuman

variation・Forexample，eVenperSOnSWhoarewelltrainedandhaverepeatedly

usedawell－designedsystemwilloccasionallymakeinadvertenterrorsrelatedto

rareand unintended（andunCOntrOllable）variationsin required hand－eye
coordination．
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3．3HumancrrorviewedasdesigllinducedhumaneJ・rOr

AnaxiomofhumanfactorsenglneerlngStateSthat，”Howasystemisdesigned

will dictate howit can and will be used”．True human errOr muSt be

distinguished丘om designinduced human errOrWhere some（engineering or

adminlstrative）aspectofthesystemdesign（SuChasalackofsafttyftatures，the

PreSenCe Of reasonably anticIPated operator distraction or overload，Or the

PreS竺CeOfexcessiveorcontradictorysystemdemands）predisposessucherror；
thatlS，Wherethesystemoperatorissetuptomaketheerrorbysomedesign

aspectofthesystem・Sucherrors，iftheycanrightfu11ybecallederrorsatall，are

Predictableandthereforepreventablethroughre－design．

3．4　Truehumanerror

Truehumanerrorismostproperlydennedasanactionthatwouldnothavebeen

COmmitted（OranaCtion that would not have been omitted）by ordinary，

reasonably prudent persons under the same Or Similar circumstances，While

taking common human factorlimitationsinto account，and after eliminatlng
otherformSOfhumanerrOrfromconsideration．

Truehumanerrorcanonlybesaidtooccurwhenthesysteminwhichittakes

Placehasbeenwellengine？red（accordingtothebasicprinciplesandreasonable
application of safbtyenglneering and human factors engineering）and the

demandsimposedonadequatelytrainedsystemoperatorsarerealisticinrelation

tohumanfactor（humannature）capabilities andlimitationsofsuchpersons．

OnlyundersuchcircumstanCeSisthesystemoperatortrulyfreetochoosehisor
heractions．

Onemethodthatcanbeusefultodistinguishbetweentruehumanerrorand

Otherforms of alleged human errOris to ask this question：Ifa thousand

reasonablyprudentpersonswereplacedinthesameOrSimi1arcircumStanCeS，

WOuldasignifiCantnumbermakethesameorsimilarerror？lfso，Onelssearch

forcausationmustgobeyondtheapparentidenti貢cationofsimplehumanerrOr．

3．5PrimaryhumaJICrrOrandincidentaIhumanerror

Primary humanerrOrCanbethoughtofas errormade bythosewhohave a

Primaryassignedorspecialresponsibilityandthespecialexpertisetofocuson

thesu叫ectmatteroftheerror．Anincidentalhumanerror，incontrast，iserror

madeby those who have a secondary oroversightresponsibilityorlackthe

SPeCialexpertisetofocusonthesameissue．

3．6Slips，lapsesandmistakes

Themostcommontypesoferrorineverydaylifeareslipsandlapses．Theyare

usuallytreatedtogether，aStheyarepsychologicallyrelatedandoccurinthe

Same mentalmodes andfor similar reasons．1もey occur mainlyinskilled

behaviour，andexamplesincludeamisplacedaction，thewrongthingmovedor

Simplyfbrgettinganintendedaction［7］．
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Tbe difEbrence between slips andlapsesis that slips relate to observable

actions，aSSOCiatedwithattentionorperceptualfailures，Whereaslapsesaremore

intemalandgenerallyinvoIvefailureofmemoryl8］．Slipshavenothingtodo

Withthevalidityofthegoalssetup fbrtheparticularaction，theyaresimply

errorsc？mmittedwhentryingtoreachthatgoal，rightorwrong・Butwhenthe
goalislnitselfinappropriately chosen，the erroris classified as a mistake．

Mistakesoccurathighermentallevels（i．e．errorsofthought），andexamples

includemiqjudgingasituationormakingpoordecisionsl7］・Reasonl9］putsit

thisway：miStakesarelinkedtotheplannlngStage，lapsestostoragestageand
Slipstotheexecutionstage．

4IMOrequlrementSrelatingtohumanfhctoranalysis

In1997，theIMOAssemblyadoptedaResolutionthatindicatedastepchangein

itsapproachtomaritimesafbtybymoving倉omaregulatoryregimetothatofa

Safbtyculturewithastrongemphasisonthehumanelement．Amongitsgoalsthe

requlrementS areindicating to promote and communicate，through human

elementprinciples，amaritimesafttycultureandheightenedmarineenvironment

awarenessandtoprovidea録ameworktoencouragethedevelopmentofnon－

regulatorysolutionsandtheirassessment，baseduponhumanelementprlnCiples・

Thustoday，allIMOCommitteesareinstruCtedtoconsiderthehumanelement

WhendeveloplngneWOramendingexistlngPerfbrmanCeStandards・

Much ofthis change has been brought about by theJoint MSC／MEPC

Wofking Group on the Human Element．The Group hasalso been directly

inVoIvedinthedevelopmentoftheISMCode，theguidelinesonfatigue，andof

theHumanElementAnalysingProcess（HEAP）．HEAPisapracticalandnon－

SCientincchecklistto assistregulatorsin ensurlngthatallthehumanelement

aspectsrelatedtotheshipanditsequlPment，andthemasterandhiscrew，have

beentakenintoconsiderationwhenintroducingoramendingIMOinstruments．

TworecentupdatestoSOLASclearlydemonstrateIMO’schangeindirection

舟omaregulatoryregimetothatofasafetyculturewithastrongemphasisonthe

humanelement．ChapterI1－2（ConstruCtion－Fireprotection，firedetectionand

Greextinction）；PartEdealsexclusivelywithhumanelementmatters suchas

training，drillsandmaintenanceissues，andpartFsetsoutamethodologyfor

approvlng altemative designs and arrangements．Chapter V－15features the

decisionsthata飽ctbridgedesign，thedesignandarrangementOfnavigational
SyStemSandequlPmentOnthebridgeandbridgeprocedureS．BridgeResource

Management，information processlng and decision－making，WOfkload，human

error，fatigueanddistraction，tOgetherwithclarityofcontroIs，alarms，displays

andstatusindicationarealladdressed．Indeedinthelightofthedevelopmentof

ChapterV－15，thereis afeelingthatthe scope oftheregulations shouldbe

widened，tO enCOmPaSS eVerything that couldinnuence the watchkeeper’S

functiononthebridge．

The requlrementS Of the relevant TMO performance standards fbr the

ElectronicChartDisplayandInformationSystem（ECDIS），radar，Plottingaids，

AutomaticIdent摘cation System（AlS），Integrated Bridge System（IBS）and
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htegratedNavigationSystem（NS）havecausedserioushuman－SySteminterface

PrOblems，interms oftheintegration andpresentation ofnavigationrelated

informationonthebridge．Theseproblemsare，however，beingaddressedbythe

InternationalElectro－teChnicalCommission（IEC）onbehalfoftherMO．

5　Conclusions

TheimportanCe Ofknowledge shouldnotbe underestimated，butitmustbe

appliedtotherealworldatsomepoint，nditwouldbebene甫cialtogivethe

authoritiesandmarinerssomeguidelinesonhowthisknowledgecanbeused，
inSteadofprovidingtheoreticalmodels・

Accordingtothe UKP＆IClub，humanerrOrCOStSthe maritimeindustry

＄541m a yearl10］．Fromtheir ownarLalysis of6091m亘ior claims（over

＄100，000）spanningaperiodof15years，theClubhasestablishedthatthese

claimshavecosttheirmembers＄2．6bn，62％ofwhichisattributabletohuman

eTOr・Initslosspreventionwork，theClubisplacingamuchgreateremphasison
PlnPOinting root causesinrespect ofperSOnalirtjuryand otherincidents，It
recognises thatinvestigators ottenidentifythe persons most responsiblefor

incidents（active failures）without uncoveringthe underlying factors（latent
hilures）．

WhilethehumanfactorissuesarediscusSedamOngthestakeholdersofthe
maritimeindustry，SeVeralde丘扇tionsareusedtode航netheaspectsofhuman

interactingwithashipandherequipment．Inthisrespect，itmightbeusefulto
analyzethetruemeaningofdehitionsandthis studyproposestheliterature
SurVeyforthetruemeanlngOfde甫nitionsthatcaneasilybeappliedby ship

managementcompanieswhileestablishingtheirshipperformanceanalysisbased

On human factors engineering．Onthe other hand，this paper proposes a

taxonomy fbr Administrationsand ship management companies to sort their

Obtaineddataandevaluatetherightclassincationoferrorstotakerelevantpror

active measuresinorder to prevent re－00m汀℃nCeS Ofnonconformities and

de甫ciencies．
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Protectingseafarer’srights－theneedto

reviewtheimplementationoftheISPScode
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Abstract

ThelntemationalShipandPortfacilitySecurityCode（ISPS）hasmanymeasures

formaintainingthe security ofa ship andport．ln addition，arequiredport

SeCurityplanfacilitatestheaccessofvisitors，land－basedlal）OurerSandworkers，

andseafarers’welfaretoshipsinports．CertainlythecodewillenhanCemaritime

SeCurityon boardandinports，but extra work has hllen onanalready
ovefburdenedcrewandmaster．Althoughtheseafarers’supporthasincreased

maritime security，theyaremOStlikely consideredtobe victims ofterrorist

attacks，piratesandarmedrobbers・PiracyprocedureSareincorporatedintothe

shipsecurityplan；alsostowawaysshouldbepreventedthroughtheship’Sown

securitysystem．Therefore，eXtraWOrkwillbenecessarytomaintaintherequired

levelofsecurityandtodetectthethreat．Ontheotherhand，thesecuritymeasures

in1PlementedinsomecountriesiscreatlngprOblemsforseafarerswantlngtOgO

ashore，andapplyforindividualvisas．lnaddition，Seafarersshouldmaintainship

Safetyandprotectthe marine environment，Certainly the codewillenhance

maritimesecurityandkeeptheseaandseafarerssecure，butthereisaneedfor

PrOPOrtionatemeasureSthatprotectseafarers，fundamentalrightsandfreedom・

入り・…止．・、し叫JnハtJ・MJ．、．、／押し・ん川・l・．八戸・†ルlん一．／，／′叫‥㌧、仙川川・抽山上

．ヾ叫〃爪・ntん人川中‘わl・〟〃八・川・

l Imtroduction

Ship－bometradeisanindispensablepillaroftheglobaleconomy・Theglobal

economyreliesonaproductiveandefncientmaritimesector・Seafhrersplaya

vitalrolein maintaining stability and promOting sustainable growthinthe
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maritimesectorl4］．Therightsandwelfareofseafarersconstitutingthehuman

elementoftheshippingindustrymustberespectedandgivenprioritybya11the

PartiesinvoIved（nagstatesandportstates）．

TheISPScodeisdesignedtoimprovesecurityandbetterprotectpeopleand

CargO，aSWellasportsandintemationalshipping，againstterrorismthroughits

identityandtransparency．Thecode deadlinepassedwithoutany difnculties．

rmerearemanyPOSitiveaspectsofthecode，butitsimplementationhasrevealed

SOrnenegativepoints，eSpeCiallyfbrtheseafarersonboardtheshipaswellasin

SOmeCOuntries．Di用cultiesthatfacetheseafarersaretherefusalofshoreleave，

extraloads，plraCy prOCeduresandstowawayprevention．Certainlyitisvery

importanttolookforwardtokeepingtheseafarers’rightstoencouragethemto

joinsuchafieldatatimewhentheindustryisalreadyshortofqualityofncers
worldwide．

2　Historicalbackground

ThehijackingoftheItaliancruiselinerAchilleLauro，inOctober1985，mafked

One Ofthe first actual terrorist acts recordedinmodernmaritime history．

Followlng thisincident，thelntemational Maritime Organisation adopted

resolutionA．584（14）onmeasurestopreventunlawfulactsthatthreatenthe

Safbtyofships and securityoftheirpassengers andcrews．TheIntemational

Maritime Organisation did not stop working towards the development and，

adoptionofconventionsandsecurityregulations，IMOadopted，inMarch1988，

theConventionforSuppressionofUnlawfulActsagainsttheSafetyofMaritime

Navigationl1］・TheOrganisationhadadoptedsomeothersecurityinstruments

SuCh as：MSC＼Circs．622　and　623，aS reVised，On the guidelines　for

administrations andindustry oncombatingacts ofpiracyandarmedrobbery

against ships；MSC＼Circ．754　0n PaSSenger fbrry security，PrOViding

recommendations on security measuresfor passenger fbrries onintemational

VOyageSShorterthan24hours，andports；AssemblyresolutionA．871（21）on

guidelinesontheallocationofresponsibilitiestoseekthesuccessfulresolution

Ofstowawayscases；

SincethetragiceventsofSeptember，11，2001intheUnitedStates，Assembly

resolutionA・924（22）Povember2001）calledforareviewoftheexisting
lntemationallegalandteclmicalmeasurestopreventandsuppressterroristacts
againstshipsatseaandinport，andtoimprovesecurityonboardandashore，
aimlngtOreduceriskstopassengers，CreWS，andpersonnelonboardshipsandin

POrtareaS．

lMOrespondedswiRlyand航rmlybydeveloplngneWrequlrementSunderthe

InternationalConventionforthe Safbty ofLifb at Sea（SOLAS），1974，aS

amended，namelythe new chapterXI－20n the specialmeasures to enl1anCe

maritimesecurityandtheInternationalShipandPortFacility（ISPS）Codewhich

WaSadoptedbytheSOLASconfE，renCeinDecember2002．Thenewprovisions

enteredintoforceonlJuly2004，Onレ18monthsaRertheiradoption．
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3ISPScodeandparties，responsibilities

The purpose oftheISPS codeis tolmprove a standardised丘ameWOrkfor

evaluatingrisks，enablinggovernmentStOO飴etchangesinthethreatlevelswith

changesinvulnerabilityfor ships andport facilities．Throughanumber of

minimumSeCurityrequirementsfbrshipsandportfacilities，thelSPScodewill

enhancesecurity．

3．1CoJltraCtinggovernments，responsibilities

UnderSOLASchapterXIandpartAoftheCode，ContractingGovemmentscan

establishDesignatedAuthoritieswithinGovemmenttOundertaketheirsecurity

responsibilitiesundertheCode・

The setting of the securitylevelis the responsibility　of Contracting

GovemmentSandshouldapplytotheirshipsandportfacilities・
Thecodedefinesthreelevelsforintemationaluse：

・　Securitylevell，nOrmal

・　Securityleve12，lastingforaperiodoftimewhenthereisaheightened

riskofasecurityincident；and

・　Securityleve13，1astingfortheperiodoftimewhenthereisaprobable

Orimminentriskofasecurityincident．

AsmentionedinSOLASchapterX1－2andtheISPSCode，Certaininformation

shouldbeprovidedtoIMO，e飽ctivecommunicationbetweencompany，Ship

securityofncersandtheportfhcilitysecurityofncersresponsibleforthePort
Facjlitytheirshipsserveshouldbemadeavailable・

3．2Thecompanyandtheshipresponsibi］ities

TheCompanySecurityOfncershouldbeappointedbyanyshippingcompany

operatingshipstowhichtheCodeapplies・IMOrecommendsthatshipoperators
appointanOfncer（Whocouldbethemaster）toberesponsibleforthesecurityof
theindividualvessel（theshipsecurityofRcer）．

Theresponsibilitiesoftheshipsecurity0用cerare：

・Advisingthe master on the threat assessmentfor the voyage and

agreelngtheship’sresponse．

・　RegularSeCurityinspectionsoftheship．

・lmplementingandmaintainingtheship’ssecurityplan

・　ProposlngmOdifications・

・EncouragingsecurityawareneSSandvigilanCeOnboardtheship・

・Liaisingwithportsecurityofncersduringtheship’Svisitandwiththe

Ship’soperator．

．Reporting，aSapPrOpriate，alloccurrencesandsuspectedoccurrencesof
unlaw伽lacts．

・　C0－0rdinatingtheimplementation ofthe ship securityplanwiththe

appropriateportsecurity【2］・
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TheresponsibilitiesoftheCompanySecurityOfncerareensuringthataShip

SecurityAssessment（SSA）isundertakenandthataShipSecurityPlan（SSP）is

PreParedtowhichthecode叩Plies．TheCompanyandShipSecurityOfncerare

required to rnonitor the continulng ef龍ctiveness of the plan，including

undertakingindependentintemalaudits．

3．2．1MasterasShipSecurityOfncer
Themasterwillbearthem亘iorityofadministrationandcommunlcationburdens．

The SSO（ifnotthemaster）Willstillhavetoclearanydecisionstakenwith
CSOsandPFSOsonanysecurityrelatedissueswiththemaster，andalthoughhe

hasoverridingauthority，thiscouldleadtodelay，COnfusionandduplicationof
e的rtsatcriticaltimes．

3．3Theportぬcility

ContractingGovernmentsshouldundertakeaPortFacilitySecurityAssessment

（PFSA）oftheirPortFacilities．TheresponsibilitiesofthePortFacilitySecurity
Omcersarede蔦nedintheISPSCode，aSaretherequlrementSfbrtrainingthey

requireandthedrillstheywi11beresponsibleforundertaking・ThePortFacility

SecurityOfncerisresponsibleforthepreparationofthePortFacilitySecurity
Plam（PFSP）．

4　Currentrealities

July且rstcameandwentwithoutsignificantproblems：afewdetainedshipsonly．

The United States Coast Guard reportedthat only19vessels out of1378

inspectedw？redeniedentryduringthe丘rstweek，andonly30weredetainedin

POrt・ThecosttotheworldshippingindustryoftheISPScodesofarhasbeen

＄2・6billionandtherewillbeabout＄1．5billiontopayeachyear．Ontheplus

Side，theefnciencygalnSandreductioninthe債andfraudwillfaroutweighthe
COStS．

On28July2004，IMOcon重rmedthat89．5％ofmorethan9000declaredport

facilitieshadhadtheirportsecurityplansapprovedandthatmorethan90％of

Ships had beenissued withIMO approved securitycertincatesl3］．AIso

information suggeststhat almost94％ofthe contracting governments tothe

SOLASconventionhaveapprovedsecurityplansfbr97％ofthedeclaredport
蝕cilities，Whichintotalnumberinexcessof9600worldwide．

5ISPScodeandseahrcrs，rights

Itisknownthatseahrersworkinatrulyglobalindustry，0氏enfallingbetween

thegapsinnationalandinternationallaws．ThelSPScodecameintobeingto

enhancethemaritimesecurityandprotectthepassengersandcrewonboard．To

takesuchmeasures，itwasrequiredfromseafarerstodosometaskstokeepthe
Standards，butthesetaskshaveaddedextraloadsontotheseafarersinadditionto

the other tasks they perform：maintaining safbtyand protectingthe marine
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environment．TheimproperimplementationoftheISPScodeinSomecountries

Created some difBculties tothe sea払rers such as shoreleave，identity cards，

plraCyandstowaways．ThesedifBcultiesarediscussedinthefollowlngSeCtions．

5．1Shoreleave，Visaandsea蝕rers

TheneedtoafR）rdspecialprotectiontoseafarersisamqortask．Theseafarer’s

We脆reisthe mostimportantissue，and shoreleaveis the mostimportant
elementtokeepseafarerswelfareinthebestcondition・Nowadays，insomeports

theseafarersfacerefusaltogoonshoreleaveevenformedicalcare；theymight

feelsomehowr亘iectedortheirservicesnotsufficientlyrecognized．Asknown，

themaritimeindustryisshortofqualityofncersworldwideandisalsoshortof

numbersinbothofncersandratingsasshowninTablel．Ontheotherhand，aS

kn0wntOallofus，aShip’sstaylnPOrthasbecameveryshortandtheseafarers’

位eetimehasbecomeverylimited，SO，itwillbeworthyiftheportauthorities

treatsea蝕・erSaSPartnerSinthefightagainstterrorism，andfacilitatetheiraccess

toportsandshorefacilities・Thistreatmentbytheportauthoritieswillprovide

everyopportunitytorelaxandrecoverbeforeseafarersagainhavetotaketheir

Shipsouttoseainpursuitoftheirpeacefulobjectivesintheserviceofworld
打ade．

Tablel：The estimation of supply and demand of world seafarers・

（SourCe：BIMCO＼ISF2000．）

District

Year2005 Year2010

Senior　　om cers Ratings Senior　　 ol阻cers Ratings

emand Supply Demand Supply

OECD 162000 231000 129000 169000 166000 233000 113000 150000

East

Europe

36000 40000 62000 122000 37000 40000 62000 138000

A舟ica＼

Latin

America

131000 157000 39000 95000 134000 156000 44000 102000

FarEast 89000 148000 134000 332000 91000 147000 140000 342000

Indian

Sub－

COntinent

15000 26000 35000 115000 15000 26000 39000 127000

Total 432000 602000 399000 832000 443000 603000 397000 858000

InonerecentexamplethechiefofncerofatankerwasdeportedfromtheUSA

andbandfortenyearsforgoingdownthegangPlanktotakeadra氏reading・In

an0ther，aRussianofBcer，Whosevisawasinorderbuthadnotbeencheckedby

portofficials，SPentanightinjailbeforebeingdeportedforgolngaShoretomake

acallfromapublicphoneonlymeters録omhisship［8日nsomecountries，they

askforindividualvisas；Sea払rershavetopaymorecoststoapplyfbrvisasand

otherrelatedcosts，althoughmanysea払rersdonotknowwhethertheywi11visit
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SuCh countries asking fbrthatkindofvisaduringtheirperiodofservice on
board．

5．21dentitycardsandseafhrers

Seafarersneedaccesstoportfacilitiesfbrwelfarepurposes，inordertoenable

themtocarryouttheirintemationalmoves；thesefacilitiescouldbeshoreleave，

joining or transfbrring to a ship and repatriation．The Seafarer’sIdentity

Document Convention，1958（No．108）［5］requires a government tOissue a

Sea蝕・er’sidentitydocument to each ofits nationals whois a sea蝕・er This

entitlestheseafarertogoonland fbrshoreleaveinanotherstatewhichhas

ratinedtheconvention，andmayalsoenabletheseafarertotransitwithoutavisa

tojoinhisshiporforrepatriationpurposes．Thefunctionoftheidentitycardis

VerylmPOrtantandcouldsoIvemanyproblemsmetbythel．2millionseafhrers

Whowillthenbegiventhefreedomofmovementnecessaryfbrtheirwel1－being

andfbrtheirprofbssionalactivitiesifitisimplementedintherightmanner．The
ILOConventionNo．185Seafarers’IdentityDocumentConvention（Revised），

2003cameintofbrceonO9．02．2005［6］．Ttcontainsmanyfacilitiesfbrsea蝕・erS

inCludingtheupholdingtheprlnCiplethatseafarersshouldnotberequiredto

holdavisaforthepurposesofshoreleave．Ontheotherhandtherearesome

StatementSinSomearticlesthatshouldbemoreaccurate，definedandspeci且edto

avoidpersonalmisunderstandings（Clearground“1－Article6，nationalsecurity）．

5．3Piracy，StOWaWaySandsea蝕rers

Seafarersandthemaritimeindustryhavebeenthreatenedbyagrowingpiracy

PrObleminmanyPartS Ofthe world；thetotalnumber ofpiracy and armed

robberiesagainstshipsso偽rreportedtoIMOis3．674，anincreaseof2lsince

30September2004［7］．Thepiracyproceduresareincorporatedintotheship

SeCurityplanwhereitisrequiredfortheship’screwtonghtsuchpiracythrough

thepiracyprocedures．

TheISPScodecontainsprocedurestopreventstowawaysreachingshipsvia

POrtS，Whichmeansthataship’Sownsecuritysystemwillhavetotryandprevent

StOWaWayS舟omboardingthevessel・FightingplraCyandpreventingstowaways

aretasksofaship’screw；theownersseemtocoverthemselvesandapplythe

intemationalandnationalmeasuresbyissulngCOp10uSinstruCtionsforcrewon

extrawatches，eXtralookouts，eXtrapre－Plannlngandpostqincidentresponse，but

nowordaboutextracrewtocarryoutallthisextrawotkisaddedtoseafarers，

besidetheothermaintasksrelatingtosafetyandmarinepollutionprevention．At

thesametimethecodewilldolittletoaddressthepiracyproblembecauseplraCy

isdirectedagalnStShipsandnotsoverelgnStateS．Wemustensurethatwedonot

increase the wofkload ofalready oved）urdened seafarers and　that their

fundamentalrights，斤eedomsandbasicdignityareprotected．

5．4Psychologicalaspectsandseafarers

Nowadays，itis clear that the shippingindustry（POrtS，COaStal states，

nations．．．etc．）treatseafarersaspotentialterrorists，theplacingofarmedguards
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atthefoOtofthegangwaylSrightlyoffbnsivetoseafarers・ARussianofncer，

whosevisawasinorderbuthadnotbeencheckedbyportofBcials，SPentanight

injailbeforebeingdeportedfbrgolngaShoretomakeacal1fromapublic

telephoneonlymetersfromhisship；OECDwo止shop［9］・

5．5Shipownersandseafhrcrs

Someship－OWmngCOmpanieshaveevenbeenrequiredtopayforarmedguards

to preventforeign seafarersfromleavlngtheir ships・In some countriesthe

ownershavetoapplyforacrewlistvisaandpayltSCOSt；manyShipoperators

trytoreducecrewlevelstoaminimumandarereluctanttoprovideextrasecurity

Stafforinstallnewtechnologyl10】．

6　IMOandseahrers

IMOhasaskedforaproperbalancebetweenenhancingsecurityandprotecting

humanrights．OnJune7，2004，IMOadoptedanintemationalcircular（MSC／
Circularll12）thatprovidesguidancetocountriesonshoreleaveandaccessto

shipsundertheISPScode・IMOhasaskedtheIntemationalChristianMaritime

organisation，gOVemmentSandothernon－gOVernmentalorganisationstoreportto

IMOanyinstanCeSWheretheimplementationoftheISPScodehasadversely

afEbctedseafarers・ThepositivesideofthelSPScodeisthatitwilldofor

securitywhattheISMCodedidforsafbtyandshipmanagement，Whichistoput

thewholesubiectunderonestandardsetofru1esandprocedures・

6．1Securitymeasuresraisingfhtigueconcerns

SeafaringlSanisolatingjob．Separation斤om familyand relativesforlong

periods oftime，theworking and socialenvironment are unnaturalandno

trainingcanpreparecrewfbrthevagariesoflifbatsea，dislocationandincreased

isolation，SinceunreasonableimplementationofthelSPScodewillsigni丘cantly

impactupontheseahrer，shealthandwellbeingandthesafboperationofthe

ship．ltis widely acceptedthat subiective perceptions，Perfomance and

psychologlCalchangeareCOreSymPtOmSOfstressandthisisamqorcontributor

to払tigue【1日．

7　Conclusions

Di脆rencesininterpretationoftheCodeinsomecountries＝

1．The needforconsistentinterpretation ofthelSPS Codeis amqor
demand．

2・DenylngShoreleavetoshipstaffworsenstheirfatigueandloneliness・

3．Areasonablenumberofcrewonboardisamqorconcemtoavoidextra
loads．

4．The correctimplementation ofthe Code should be observed and

controlledbyIMO，aVOidingtherestrictionsofthenationalsecurity
mles．
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5・Problems concemlng PlraCyand stowaways should begiven more
intemationalimportance，eSPeCiallywiththenationalstates．

6・rnlelSPScodewilldoforsecuritywhattheISMCodedidforsafbty
andshipmanagement．

7・Intervention paperSfrom seafarersand shipuwnerS are required at

maritimesafetycommittees．

8・Convention185shouldbefu11ycorrectedandimplementedwiththe
observationandcontrol丘omIMOandlLO．
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Thedoctrineofseaworthinessinthecontextof

theISPSCodeandtherelevantamendmentsto

SOLAS1974

N．Anwari

侶〃／‘／川〟・〟血JLHJJhリ・叫l∴l山／J扉i、・＼－1－L・‘んリ′

Abstract

ThispaperconsidersthepotentialimpactoftheISPSCodeandtherelevant
amendmentstoSOLAS19740nthedoctrineofseaworthiness．Thesubstanceof

the discussionis based on caselaw　from both common and civillaw

Jurisdictions．

Attheoutset，theabsoluteobligationofseaworthinessunderEnglishcommon

lawisdiscussed．Thedutyofacompany，aSdennedintheISPS Codewith

regardtomaritimesecuritymattersisillustratedusingahypotheticalscenario・
Sincemost ofthe charterparties andthebills ofladinglnCOrPOratethe

provisionsoftheintemationalconventionssuchastheHagueRuleortheHague－
VisbyRules，thecompanylSrequiredtoexerciseduediligenceinprovidinga

seaworthyship・Inthiscontext，theshipshouldalsocomplywithallISPSCode
provisions．Thisdutywi11beanalysedintermsofthedevelopmentoftheShip

SecurityPlanandalsowithrespecttoanecessaryC0－0rdinationwiththeport
払cil吋．

Inaddition，apartOfthepaperwillbedevotedtotheconceptofLimitationof

Liabilityinthelightofthenewmaritimesecurityregulations・

人しこl・ll・州八∴ヾし川…J仙川・、．、・、‘／仙・‘〟Jh・肌∴ヾLで〟′・加・＼Wl C・ヾり川・・†り・／両高町

．≠LY▲ヾP．／山高〟／り〃・ゾル／－〟叶．
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Beyondru1es！knowledgeandskill

M．E．Manuel

lJルイ‘／．1人〃常J〃く・J吊1・くり・．、叶‥＼一甘く・‘∧リJ

Abstract

Thispaperrefbrstoastudy，COnductedinthecontextofadissertationatthe
WorldMaritimeUniversity，abouttheplaceoftheaffbctivedomaininmaritime

education・Thestudyfound，throughasurvey，CaSeStudiesandareviewofthe
literature，thatthisdomainisconsideredverylmpOrtantintheindustry・Very
di脆rentmethOdsandstandardsarecurrentlyemployedinattemptstoachieve

educationalobjectivesinthisdomain．Conclusionsdrawnincluderecognition
thatmaritimeeducationandtraininginstitutions（METI）needtospecifythese
obiectivesandcreateaclimateinwhichseafarersaretrainedbeyondcompliance
foracultureofexcellenceandpossessionofdesirableattitudesandvalues・Itis
recorLlmendedthatassociationssuchasthelntemationalAssociationofMaritime

Universities（IAMU）leadthewayinseekingtobenchmarkbestpracticesinthis
context and stimulatethe global Maritime Education and Training（MET）

communitytocommittothisasabasisforanyfuturelegislationorsettingof

globalstandardsinthisdomain・

人し：l・ll・仰九・t叶（・Jh・し・‘／〃川′両い｛・tl・川／′肌・．l・l／′…Jんり∫‘′／り／中仙・・、一・“〃〟〃止一・、・

ⅤαJ〟e∫，eJ鋸cg．

l IntroduCtiom

Itisindisputablethatgoodeducationandtraininginanyindustryiscriticaltothe

successofthatindustry・Likeallotherindustries，themaritimeindustryhasto

educateandtrainhumanresourCetOaCCePtedlevelsoftheindustry；andwith

changingtimes，knowledgeandinnovations，PeOPlealreadyintheneldoughtto

haveth6irknowledgeupdatedregularly．

Bynatureofitsbusiness，themaritimeindustryhastheaddeddimensionof

beingatrulyglobalenterprlSe．Inspiteofthis，however，globalharmonizationof

maritimeeducationandtralnlngStandardshavelongbeenachallenge・The

industry，tOagreaterdegreethanmost，hastobaseitssuccessonpeoplewith
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VeryVariednational，Culturalandotherbackgrounds，COOPeratingefBcientlyin

excellentteamwo正．Again，unlike mostotherindustries，rePerCuSSions ofa

deviation B■Omthe“leamed”prlnCiples o魚en have m叫Or and disastrous

COnSequenCeS，Whichtendtogalnnegativeglobalattentiontothedetrimentof

仇eindustW．

Withrespecttothetrainingandeducationofseafarers，anemPhasishasbeen

Placedonknowledgeandskillacquisitionovertheyears．Ideally，however，three

domains shouldform the obiectives ofaneducational system：COgnitive，

PSyChomotor and a脆ctive，Blooml11．STCW781ays emphasis on what
Seafarershavetoknowtobedeemedcompetent．STCW95fbcusesonwhat
Seafarersshouldbeabletodo【2］．Beyondthisisanotherlevel－thekindof

peopleseafhrersshouldbe，Orafocusonknowledge，abilityandwillingnessto
behaveappropriatelyunderallconditions，

Thereisaperceptionthatthea飴ctivedomainislargelylgnOredincurrent

globalMETpractices．Atbestitisdone，butisnotspecincallyacknowledged－
Certainlynotatthelevelofaglobalstandard・Proponentsofthisview，SuggeSt
that attitudes／Values／ethics do matter andthatthereis a need fbrthe maritime

industrytoaddressthea脆ctivedomainofeducationspecifically－emphasiseon
itasmuchasithasemphasizedonthecognitiveandpsychomotordomains．

AbriefstudywascarriedoutattheWMU（inthecontextofadissertation）to
月nd out to what extent the affbctive domainis considered relevant to the

industry，andwhethercurrenttrainingmethodologleSCOVerthisdomain．Avalid

questionraisediswhethertheevolutionoftheindustryvis－a－Viscurrentstatus

andtrendsrequlreeducationbeyondcognitiveandpsychornotorskills．Ifthisis

indeedrequired，Whatisbeingdoneintheindustrytomeetthisneed？

2　TlleSafbけCulture

Attitude，aCOnCePtCOVeredbytheaffbctivedomainunderliesculture．Itisnot

easytodefineexactlywhatcultureis．

uAlthough‘culture，isanotoriouslycomplexconcept，itcanbebroadlydefined

intermsofthesharedpractices，mentalhal）itsandnormswhichshapepeople，s

identitiesandinfluencetheirattitudesandbehaviours・Thesepractices，habits

andnorms are generated andassimilated bypeopleinavarietyofsettings

including，inthecontextofparticularnationalorethnically－basedcultures（i．e．in

terms of traditional practices andlanguage），but alsoin particular

institutional／OrganisationallSettings andprofessionalcontexts．Al1eultures are

generally seen by academic commentators［3］as being subject to change，

COnteStationandre－formulationovertime，ratherthanbeing重Ⅹedandstatic．H

Culture a飽ctsperceptionofrisk，Safbtyandappropriatebehaviour．The
importanCeOfcultureinthemaritimeindustryisaccentuatedbytheinCreasein

theglobalsupplybaseofmanpower，Fewshipstodayaremannedbycrewfrom

One COuntry・Arguablynationalityis one ofthemore super屯cialofcultural

identiners・Evenwherethecrewarefromonecountry，Cultureinawidersense

SeParateSPeOpleinattihdesbasedonotherfactorssuchasgender，eXPerience，

age，Oreducation，
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Ttwouldbethereforenecessarytotru1yidentifywhatattitudesaredesiredand

thentostrjvetoachievethematal11eve］softheindustry；eSSentiallystarting

Witheducationandtrainingofalltheindustry’shumanreSOurCe．Theexecutor

OfthiseducationandtrainingneednotbeonlytheMaritimeEducationand
TrainingInstitutions（METI），buttheycertainlywouldhaveaprominentrole．

Theresultinanyattempttostreamlinetheactivitiesofanindustrywould

yary舟omindividualtoindividualandorganisationtoorganisation・Kelmanl4］，
ln regard to attitudes and how they motivate actions，SeeS threelevels of

COmPliance，identification andintemalisation．This has some similarityto

Mathiesen’s conception ofthe three cultures that characterise the maritime

industryl5，6］一・eVaSion，COmPlianCe and safttycultures．To these three

Sudhakarl7］addsthe“uninformedculture”．

2．1Uninhrmedculture

Inthis culturethere aregapsinknOwledgeabouttherequlrementSOfasafb

OPeration・Thereispossiblyaperceptionthatincreasedfocusonsafbtyactually
increasesaccidentrisk．

2．2　Evasiomculture

ThoseinindustryWhohavethisattitudeseektocircumVentrulesforeconomic

gain．Qualityissacr摘cedbasedonthebeliefthatitcoststoomuch．AllmeanS

are employed to maximise profits by minimum compliancewith existing

regulations，betheynational，reglOnalorintemational．This kind ofculture

thrives on a perception of an adversarial relationship between　the

regulators／enforcersandtheorganisation．The’1hemversusus”attitudemeans

thatallmeansareusedto‘加in”attheexpenseofregulations．

2．3　Complianceculture

Those ofthis culture tend to actively complywith the existing regulatory

demands．Every efEbrtis made to meet such standards albeit probably

grudgingly．Motivation to complyis oRenlimitedto a desire to avoid the

unpleasantOrreStrictiveconsequencesofnon－COmplianCe．Behaviourisadopted

notbecauseofabeliefincontent，butfortheavoidanceofspec摘cpunishment．

In arevealing study，Kelmanl4］foundthat“when anindividualadoptsan

induced response through compliance，he tends to performit only under

COnditionsofsurveillancebytheinnuenclngagent”．ItisobviOusthatifaglobal

industryischaracterisedbythiskindofculturetherewillbeenormousdemand

Ontheresourcesforenforcementandsurveillance．Unfortunately，thebulkof

industryactorsareinthiscategory，anObservationcon重rmedbyadetailedand

broad surVey by Andersonl8］．He states with refbrence tothelMO’s

IntemationalSafbtyManagement（ISM）codethat：

“Onethingthatthesurveycon鏑rmedistheverywidespectrumOfcompliance

thatexistsacrosstheindustry．Itwouldappearthatmostcompaniesandships
Whichrequiredocumentsofcomplianceandsafbtymanagementcert捕catesdo
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havetheirpleCeSOfpaperbutfewwouldactuallyseemtohaveafunctionlng

safbtymanagementsystemfromwhichalltangiblebenemswerebeingderived・”

Inanenvironmentcharacterisedbyevasiveandcompliancecultures，itisnot

surprising（butregrettable）thatunilateralismoflegislation／enfbrcementaswell

ascriminalisationofsea臨rerswilHncrease．Liketheevasionculture，thebasic

compliance culturemaybe characterisedby an adversarialrelationshipwith

regulators andenforcers・Althoughtryingto comply at allcosts，rules and

regulations are seenasburdenswhicharenotwelcomeespecially whenthe

motivationfor complianceis avoidance of punislment and not desire fbr
rewards．

2．4Sa鮎tyculture

Thisisthecultureexhibitedbyqualitycopsciousindustrymembers・Thisgoes
over and above the existinglegalrequlrementS，Subsumlng the compliance

Cultureandgoingbeyondit．BehaviouriscongruentWithabasicvaluesystem・

This correspondstothehigherlevels ofBloom’staxonomyinthe afftctive

domainrvaluir）g，Organisationandcharacterisation，Thepursuitofexcellence

andqualityisdoneforitsownsakeinthebeliefthatitistheethicalthingtodo
andisthe best way to achievelong－term eCOnOmic sustainab壷1ity．Industry

standards，Whichsoonerorlaterbecamelaw，areSetbyproponentsofthisculture

－Settingbenchma止s aheadoflegislation．Thismindsetisby臨rthemost

PrOgreSSiveandwhattheindustryneeds・Thosewhopractisethiskindofculture

haveident摘edwithandinternalisedvaluesthatmakethemactconsistentlyinan

appropriatelysafbandethicalmanner．Itwi11necessarilymeancompliancewith

the existing regulations，butfrom a motivation ofgenuine respectfor the

underlying valuesand not necessarily by ftar ofthe consequences ofnon－

COmPliance．

Al1the de血itions andcomrnentsregarding cultureintheliterature stress
attitude．Ultimatelyitistheattitudeofindividualsatalllevelsthatshapethe

Organisationalculture．Thechallengeistodeterminehowtheseindividualsget
theseattitudesandwhethersuchattitudesandthebehaviourstheyleadto，Canbe

influencedinanywaybythesystemofeducationtheygothrough・Asshowrin

Figurel，ifMETIoperatein，andseektoincu）cate，aCulturethatinnuencesthe
Valuesandattitudesoftheirstudentswithrespecttoglobalmaritimegoats，these

willintum（dependanton“atthdeconviction”）leadtoobservablebehaviours

thathelptoachieveandreinfbrcethedesiredsafE，tyculture・

Ananalogycanbedrawnbetweentheindustrialculturesdescribedandthose

PreVailingintheMETsetting．

・　AnMETsystemthatfallsshortofSTCWwi111eadtothe“production”

OfofBcers，andbyextension，keypersonnelinindustryWholackthe

basicknowledgeandskills．Suchpersonnelarethebuildingblocksof

an‘bnintbrmedculture”inshipping．

・　AsystemthatmeetstheminimumstandardsasrequiredbySTCW，may

PrOducepersonnelwhohaveacomplianCementalityandperfunctorily

WO正togetbywithminimumstandards，Seizingoneveryopportunityto
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evade the regulations whenmotivated by otherfactors e．g．financial

galn．Thisresultsinanevasionculture．Wheretheindividualisso

inclined and the organisational culture facilitates this，this can be

evidencedbyacomplianceculture．Evasionmaythenbeavoided，but

noef払rtismadetoworkbeyondtherequlrementS．

・　Thebestsystemsseektotrainbeyondknowledgeandskillandingrain
into sea払rers，aCulture Ofvalues and commitmenttoideals that see

SuCh seahrersidentifyfundamentally with the global goals．Such

SyStemSprOducepersonnelwhoaredrivenbyexcellenceandareonly

Satis丘edwithcontinuouse蝕rtstoimprove，nOmatterthestatusquoof

globalregulation．Theseformthebuildingblocksofasafetyculture．

Figurel：　Relationshipbetweentheelementsofculture．

ltis叩PreCiatedbymanythattheneedforthislatterkindofseafarerisreal

andthat attitudes are as necessary asknowledge and skillinachieving and

maintainingtheneededsafbtycultureandefBciency．Ho【9］，PutSitsuccinctly：

“SpeakingEnglishisnolongerenough．Knowingmaritimeteclm010gylSnO

longersufBcient．Readingthemanualsisnotadequate．Applyingtraditional
managementteClmiquesisnolongerapplicable．Theunforgivingdemandsfor

excellence andcomplianCeWillrequiretraining and education beyond skills．

What we needis to develop the Seafarer of the Future whois mature，
responsible，Wel1－rOunded，has a　fundamental strength of character，is

empoweredandawareofhowhisactibnsaf托ctthewhole”．

ThesituationisanalogoustohowprlOrtOtheISMCode，Shippingcompanies
WereguidedbynumerOuSrulesandregulations．Asimportantasthesewereand

Stillare，theindustryrecognisedthattheywerenotenoughandthat，（inthe

yordsofthelSMCodepreamble）“inmattersofsafbtyandpollutionprevention

ltisthecommitment，COmPetenCe，attitudesandmotivationofindividualsat旦辿

土壁由that detemines the end result”［10］．Similarlyit would appear that

beyond knowledge，Skill acquisition and“simple”compliance with the

regulatoryrequlrementSOfSTCW，educationandtrainingneedsto“grow”the

kindofofBcerwhoissuitableforadiverse，dynamicandchallengingindustry．
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Knowledgeandskillsalonecanneverguaranteeperformance・WhenMETata
globallevelischaracterisedbythe“safttyculture”mentality，itwi1lcomplement

theISM’S“top－down”approachto achieve a safbtyculturewiththe needed

“bottomrup”approach．

3　TheafFbctivedomain

Inthedissertationstudy，thea飴ctivedomain（ofattitudes，ValuesandethicsI

WaS broadly defined as coverlng thoseissues that relate to，arisefrom or

influence伝elingsoremotionsl111oranindividual’Sinclinationtoactorrefrain

fromactinginacertainmammerduetopersonalconvictions，qualityofcharaCter
andconscience．Inthiscontext，thedomainisdeemedtoincludesuchvaluesas

honpur，rule keeping，reSpQnSibility，loyalty，truth，integrity，SeCurity，
envlrOnmentalandsafbtyconsclOuSneSS，reSPeCtforsocialorder，reSPeCtforthe

dignityandrightofothers，SOCialinteractionandsimilarvalues・Educational
Objectivesinthis domain are de重ned by Bloom etalas“objectives which

emphasise afbelingtone，anemOtionoradegreeofacceptanCeOrr亘iection・

A飽ctive o句ectives vary位om simple attention to selected phenomenon to

COmPlexbutinternallyconsistentqualitiesofcharacterandconscience”［12］・

ThereareVariedde罰nitionsforandawiderangeofwords usedto describe

affbctiveeducation．In1994，aCOnfbrenceinEuropetodiscussthisdomain，aSit

WaS evidencedin dif臨rent educationalsystemsin EurOPe，Came uP Withthe

followingde丘nition：

“By a飴ctive educationis meant that part ofthe educationalprocess that

COnCemSitselfwithattitudes，feelings，belief andemotionsofstudents．This
invoIvesaconcemforthepersonalandsocialdevelopmentofstudentsandtheir

selflesteem　…　Afurtherimportant dimension goes beyond theindividual

studentsandconcemStheeffbctivenessoftheirrelationshipswith0thers，thus

interpersonalrelationshipsandsocialskillsarerecognisedascentraltoaffbctive

educ如ion”【131．

4　Rcscarchquestionsandmethodology

Questionsaddressedinthestudywere：
1．0f what relevanceis traininginthe a脆ctive domaininthe

maritimeindustry？

2．Docurrenttrainingandeducationalsystemsaddresstraininginthis
domain？

3．How can existing methodologleS Of teaching，aSSeSSlng　and

Certifying educationin the a脆ctive domainbe optimised（or

incorporatedifnon－eXistent）？

Questionnairesweredesignedto solicitinformationregardingthefirsttwo

researChquestions．

The questionnaires were targeted at specinc METinstitutions and other

identifiableandrelevantbodies．Thecriteriaforchoosingtheinstitutionswere＝
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・　PerCeivedleadershipandinputinindustry；

・　reg10nalrepresentation；

・　rOleofnationorreglOninmanpowerprovisionand／ortraining．

lndevelopingthennalquestionnaires，Pilotquestionnairesweresentto13

METstudentsoftheWorldMaritimeUniversity，100therstudentsofthesame

inStitutionwith variedbackgroundsandcountries oforiginand2profbssors．

Amendmentsweremadetothe且nalquestionnairesbasedoncomments録omthe

pilot．

lnaddressingthethirdresearChquestionacriticalanalys！swapmade（using
libraryandwebbasedresourceaswellasinterviews）ofexistlngVleWSandideas

expressedbydif托rentwritersandtheindustryasawhole．Somecasestudies

WereuSedtofurtherexaminetherelevanceofattitudetraininginthemaritime

industry．Conclusions were drawn based on all of the above　and

recommendationsmadeinthelightofthe坑ndings．

This paper does not seektoimply thatthe currenttraining emphasis on

COmPetenCeismisplaced．Theauthorisofthemmviewthattherearemany

POSitiveattainmentsinthe STCWwithitsemphasis on cognition，Ski11s and

demonstratedability．Whatthestudyseekstodoistodiscusstheinclusionof
the a脆ctive domain（in a more specinc way）in　the consideration of

COmPetenCe．Thebasisofthisistheargumentthatalltheknowledgeandability
isirrelevantandpracticallylimitedinuseifindividuals，foronereasonorthe
Other，wi1）notorareumabletousethem．

5　Study航ndings

BelowareSamPleresponses丘・Omthequestionnaire（1imitedduetothenecessary

brevityofthis article）．Thefu11dissertation－“Beyondrules，Skills and

knowledge：maritimeeducationandtrainingforoptimisedbehaviour”－With

moredetai1edsurveyresultsandcasestudies，isavailableimtheWMUlibrary・

・．日止・人′！／l〟〟川（／／′い／り〃（／し油日／′・両面小山山′・／仙・〃左′／い血リ〃川‘／J／仙・
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Figure2：　Valueoftraininginattitudes．SA－Stronglyagree；A－Agree；NS

－Notsure；D－Disagree；SD－Stronglydisagree．

50％ofrespondentsanswered“NO”

50％answered“YES”
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22％ofallrespondentsmentionedSTCWastherelevantstandard

17％ofallrespondentsmentionedISO（sometogetherwithSTCW）

39％mentionednationalstandards．Ofthesealmost71％（28％oftotal）

mentionednationalstandardsasbeingtheonlyrelevantstandard．

6　Conclusionsdrawnfromstudy

Withregardtothefirsttworesearchquestions，boththesurveyresultsandthe

analysis oftheliterature（including a number of case studies）indicate an

emphaticagreementthataf稔ctiveo切ectivesareimportantandrelevanttothe

needsofthemaritimeindustryandthatMETIhaveasignはcantroleinfbstering

these o切ectivesin prospective and practising seafarers．The survey and

literatureshowthatawidevarietyofmethodsareusedtotrytoachievethese

Objectives．These range付om classroomlectures／seminars to parami1itary

trainingandotherextra－Curriculaactivities．StandardsmentionedincludeSTCW

95，ISOandvariousnationalstandards．TheuseoftheSTCWisdebatablesince

this conventionis not considered by others to address the domainwith the

SPeCificitybeing researched．The same applies to theISO．What emerges
Clearlyis thatthereis no unifbrm global standardforthe affbctive domain．

ConsideringtheimportanCeOfthedomaln，aSreVealedbythestudy，andthe

resourCeSPutintothisbysomeinStitutionsandcompanies，itisobviousthatthe

POSSibilityofhavingsuchaglobalstandard（possiblyinthecontextofSTCW）

mustbeexplored．

7　RoleoftheInternationalAssociationofMaritimc

tJniversities（IAMU）

WiththeintroductionofSTCW95，theIMOis，tOalargeextent，meetingdle

Challengeofeducationandtraining．However，inthisdiverseworld，thereisa
limittowhatcanbelegislatedatanintemationallevel．Issuesofsovereigntyand
nationalprefbrencesarehurdlesthattheorganisationhastocontendwith．Inthat

COnteXt，theSTCW95Canonlybetheminimumstandardstowhichallagree．
Ashasbeensaid，“itisaskeletontowhichnationaladministrationsshouldadd

nesh”［14］．Tnthe absence ofsuchglobaleducationalandtraining standards，

METIshould addtothe skeleton andthereby stimulatetheglobalindustry’s

demandforquality，Withrespecttorightattitudes，tillthepointwhereSTCW95
Canbelegislatedasastandard．

Associations andgroupings ofeducationalinstitutions（IAMUisonesuch
PrOminent grouping）are olten not aslimitedin their decision making by
governmentalpressureastheIMOprobablyis．Theyremainidealforawithin

Which theseissues canbe discussed，Clear conclusions reached，PraCtices

benclmatkedandstandardssetonavoluntarybasis．1tisoftenthecase，that
Whenpracticebecomesthenorminsuchassociations，SuChpracticesaremore

easilytransfbrredasalegalstandardtotheglobalindustry．Thereiscertain1yno

denyingthestrengthandin刊uenceofassociationssuchasIAMU．
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8　Newtremds

NewproductssuchasA脆ctiveComputlngandA飽ctiveLeamingTeclm010gy
thataredesignedforthea脆ctiveleamingdomainareappearlng．Anexampleis
thewotkofaresearChgroupintheMassachusettsInstituteofTeclmologyl16］．

Mostoftheseproductsarewellbeyondtheresearchphaseandarebeingusedin

manyindustries．OtherexamplesareproductsbycompaniessuchasSimuLeam，

WILLlnteractiveandInsightExperience，Whicharemarketingproductsrelating

to the af托ctive domain，including ethics，teamWOrk，innovation，leadership，

COnflictmana竿ementandmotivationl15］，Thesekindsofproductshelptomeet
OneOfthem句OrChallengesinaffbctiveeducation－thatofassessment．With

SuChproducts，aSSeSSmentCanbemademorevalidandreliable．

9　Recommendations

・　Furtherresearchintotheaffbctivedomainandthespecinco切ectives
thatshouldbesought．

・　Benchmarkingofbestpracticesandthedisseminationofthesetohelp

globalMET．

・　hdustrytobuildonthefoundationofsuchbenclmarkingtoachieve
uniformandglobalstandards．

・　Researchintotheuseofcomputerbasedtestingtoallowformorevalid
andreliableassessmentinthisdomain．
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Whatisqualityinamaritimeeducation？

B．Paine．Clemes

（坤／i〃ソ血．1山Jゾ〟仙′．ll仙人リ町．（－‘J坤げ〃んJ▲ヽ／仙・（扇IV′叫r∴＼l■・、J川∫、仁＼二J

Abstract

Howdoweknowthatwe？redeliveringqualityinamaritimeeducation？

Ifwe aremeasurlng aPrOduct，dowe countthenumber ofstudents who

SeCurejobs upon graduation，Ordo welookforstellarcareerachievements？

Howdowedescribeouridealgraduate？Dowecareaboutcharactereducation？

Dowemeasureknowledge？Ifso，dowede坑neitastechnicalexpertiseorasa

moregeneralcultivationoftheintellect？Ordowedeterminethequalitiesthat

employerssaytheywant？

IfwearemeaSurlngaPrOCeSS，doweaddressstudentgrowthinmeasures

de丘nedbyPerry，Chickering，OrAstin？Dowemeasureinstitutionalsystemsby

thecriteriaofBaldridgeorTotalQualityManagement（TQM）？Doweapplythe

SevenPrinciplesofGoodPracticeinHigherEducation？Dowede丘nequalityas

“community”byBoyer’ssixprinciples？

In a world made uncertainby terrorismand change，When split－SeCOnd

decisionsaboutsecuritymustbemadebyhighlytrainedmariners，thoseofusin

maritime education must ask ourselves：How do we denne qualityin our

education，andhowdoweknOwwehaveit？

入り・lt川J、HJ仙／叶．叫押〟細川・l！仙l・／机・．ヾ′・川旧人／－Jニーり′川・lんイ・仙／lん・／舟・1日Jり／

リJJり／叶・旺肋伸・〟入り〟′TLJ・仙＼l′J／り〃＝／・＼一川‘一・し：l■り／・ヾ仙人川と－′神仙W八州／・＼・†・ヾい

九・l・しリノPJ・血や／し・．＼－小Jりり‘／J，肌・Jん・l・血（仙頓甘‘J（／JJl止りごく／J′…JんりJ・

l CanqualityinhighercducationbedeJincd？

VanDammel1］arguesthatdespite“twentyyearSOfexpertise．andoperational

experienceinqualityassuranceinhigher education，”therelS nO“grOWing

COnSenSuSOnhowtheconceptofqualityShouldbedefined．”Therearetoomany

SyStemSOfqualityassuranceandtoomanypossiblecriteria・
However，WeCanStillraisesomequestionsthatmighthelptodefinequality

inamaritimeeducation．Keepinginmindthat，aSVanDammel1］says，any

definitionmustentail“aconceptofacademicqualitythatrecognizesvarietyand
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diversity，”wewill establish afew commonalities thatmightlead us to an

anSWer，Whetherwearede鮎ingqualityasaproductorasaprocess．

2　Dowedc瓜nequalityasaproduct？

lfso，howdowecharacterizetheidealoutput，andhowdowemeasureit？

2．1Isqualitydeterminedbytheachievementofourgraduates？

Ifwedecidethatitis，WemuStbeclearabouthowwedeBneachievement．Are

WeCOuntingthenumberofstudentswhosecurejobsupongraduation，OrareWe

lookingforimpressivecareers？Wemust丘rstdefinewhatwewanttomeasure
beforewedeteminehow．

AtCalMaritimeover90％ofgraduatingseniorshavejobs，Withanaverage

Starting salary of about＄60，000［2］．On the other hand，We havelittle

informationaboutthelong－rangeCareerSOfourgraduates．Wedoknowthatone

OfthembecamePreSidentofthecollegein1996andthatothershavesuccessfu1

CareerSinvenuesasdiverseasDisneylandandHanjin．Weknow，aCCOrdingtoa

SurVey，thatemployersare払irlysatis鎖edwithourgraduates．However，ifwe

Wishtomeasuretheirachievementineamest，WeWOuldneedtodesignalong－

termlongitudinalstudyfollowlnggraduates5，10，15，andeven25yearsafter

theygraduated．Wewouldneedtoaskthem，ateaChstage，howhappythey

Were，WhethertheyweremeetingtheircareergOals，andwhethertheyconsidered

themselvessuccessfu1．Wewouldalsoneedtointerviewtheirsupervisorsand

CO－WO正ers to checkfor triangulation ofresults，aSCertain1ng Whetherthose

WOrkingwiththem agreedwiththeirself－eValuations．Itisdoubtfu1thatmost

COllegeswouldhavetheresourcesorpatiencetopursuesuchalong－termStudy．

OfcourSe，WeCaninterviewgraduatingseniorsto determinetheirlevelof

Satisfaction．Butwillatwenty－tWO－year－01dgraduatehavethesamePerSPeCtive

asaforty－year－01dchiefengineer？It’squestionable．

2．2IsqualitydetermiJledbythecharactcrofourgraduates？

lfso，Wemustdecidewhattraits de蝕leOurideal．Willwerecommend“The

QualiBcationsofaNavalOfBcer”attributedtoJonesl3］？lfso，WeWillagree

that”ItisbynomeansenoughthatanofnceroftheNavyshouldbeacapable

mariner．［…］He should be as wella gentleman ofliberaleducation，refined

manners，PunCtiliouscourtesy，ndthenicestsenseofpersonalhonor．”Ifwe

Prefbrsuchcriteria，howshallweassesswhetherourgraduateshaveinternalized

them？AtCalMaritimel4］一一Wherewestressthe“corevalues”ofdedication，

honor，integrity，reSPOnSibility，and trusト一朝e have a certi丘Catedleadership

PrOgram aSSeSSedby a system ofportfolios andmentors．However，aS the
PrOgramisinitsinfancy，Wehavenotyetassesseditse脆ctiveness，

2．3IsquaIitydeterminedbytheknowledgcofourgraduates？

Ifso，Whatsortofknowledgedoweclaim，andhowdowemeasureit？Dowe

CitethelargepercentageofstudentspasslngtheirlicenslngeXamS？Doweask
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0utSide experts to accompany our training cmises or watch our simulation

exercises，tOCOmmentOntheskillwithwhichourstudentscanmanageaShipor

masterSTCWcompetencies？

Ordowealmtoproducewell－rOunded，educatedcitizensoftheworld？Mass

Maritimel5］hasarichcoreofelectivesdemandingthatastudentbeawell－

roundedgraduate，withmanycoursesinhumanitiesandthesocialsciences．If
Weareaimlngatthisoutput，howdowemeasureit？

2・4Isqualitydeterminedwhenourgraduatesmcettheneedsofindustry？

Ifso，WhaHraitsdoemployerssaytheywant？

The CalMaritimeIndustry ReviewBoard，aCOmmittee ofexecutives，meetS

regular1ywiththeAcademicDeantoadvisehim Ontheneedsofemployers．
DuringasessioninJanuary2001theboard，inaresponseechoingtheremarks
attributed toJohn PaulJones，Said that teclmicalexpertiseis assumedina

graduate；What employers want－and sometimes fail tofind－are Skillsin

Criticalthinking，Oralandwrittencommunication，prOblemsoIving，andmulti－

tasking．AtCalMaritimewehaveexaminedourcumiCulumandinStitutedmore

asslgnmentS and exercises requlrlngthese skills，butwe have no surveys or

interviews to measure whether employers have determined a signi重Cant

di能renceinourgraduates．WealsohavenoinstitutionaJpre－andpost－teStStO
measuretheski11sofstudentsuponentryandgraduation．

3　Howcanwemeasurequalityasaproduct？

DoweusesurveyS，interviews，focusgroups，Observationsoftasks？Howdowe

knowthattheyarewo正ing？

Clearly，themethOdmustbedeterminedbythepurpose，theresources，and

the methodologleS Of a wel1－COnStruCted experimentinthe social sciences．

Triangulationofresultsisimportant：ifafocusgroup，aSeriesofinterviews，and

asurveyallyieldthesamedata，itismOrelikelytobevalidthanifaninterview

yieldsonesetofinformationandasurvey，anOther．Methodsshouldbevaried；

intervjewscanemichthebarenumbersofsurveyS，andsurveyscanbeusedto

SuggeStthequestionsin1aterinterviews．

An0therpointto keeplnmindis Pascarella’Srulethat“inputis the best

Predictorofoutput”［6］．Atopcollegemayboastthatitproducesgovernment

leaders　and Nobel Prizewinners，but canit take　al1the credit fbr their

achievements，Ordotheadvantagesofsocialclass，backgroundknowledge，Or
geneticsplayacontribution？

Thispointbringsustothenextmqorquestion．

4　Dowede瓜nequalityasaprocess？

¶le Accountability　movementin the U．S．A．measures quality　by the

achievement of outcomes．However，Chaffbeand Sherrl7］question this

assumption：“Youcannotinspectqualityintoaproductorserviceattheendof
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theline．Qualityrequires notjustthe detection ofdefbcts，but also their

PreVention．‥．Allworkisaprocess．Thedetailsoforganizationalprocessesare

importamtbecausetheyarethesubstanceoforgamizationalwofkthatultimately

producestheresults・HIfwelookatprocessinamaritimeinstitution，Whatare
somefactorstoconsider？

4・1Ⅰsqualityde且nedby仙ecognitivegrowthofourstudents？

Inthe1960’sWi11iamPerryachievedfamebydefiningatheoretical丘●ameWO止

for cognitivegrowthduringthe collegeyears・Though some details ofhis

framewoIkhavebeendisputed，andthereis someevidencethatitis slightly

diffbrentforplOStWOmenl8］，thebroadoutlinesaresti11accepted・

ByintervleWingHarvardstudentsinthe1960’S，Perryl9］de重nedninestages

Ofintellectualgrowth，uSuallydelineatedintofourbroadstages・Instagelthe

thinkerisadualist，believingthatthereisarightandwronganswertoevery
questionandthatAuthoritieshavetheanswers．Thefunctionofthestudentisto

listentoAuthorities，SOakuptheirknowledge，takenotes，andreproducethe
correct answers on tests．Eventually，however，the student discoversthat

Authoritiescandisagree，andcognitivedissonancesetsin．Atnrstthestudent
maywishtodiscriminatebetweenFalseandTrueAuthorities，buteventuallyhe
orshedecidesthattruthmustberelativeandthatdiffbrentpeoplecanrightfu11y

holddi脆rentopinions．AtthispointthethinkerentersStage2，Multiplicity・
Everyone’sopln10nappearStObeequal，eVeryOnehasarighttohisorherown

OPlnlOn，andtheinstruCtOris sometimes scornedfor“grading me on my

OPinion．”ResearchfbllowingPerry’sstudyl10］hasrevealedthatduringthis

stage，yOungmentendtoarguetheirownOPlnlOnSandyoungwomentendto

listencarefu11ytotheopinionsofothers，emPathizingwiththemandtryingto

understandthem．Theemphasis，however，isonthebeliefthatoneoplnlOnisas

goodasanother．Eventually，however，SOmethinkersrealizethatnotallopln10nS

areequal．Someproblem－SOIvingmethodsyieldbetterresults・Somereasonlng

ismoreloglCaland＆eeofbias．ExpertshaveabettergripthannOVices．Atthis

POintthethinkerentersthestageofRelativism，understandingthatoplnlOnSare

OnlyasgoodastheknowledgeandreasonlngupOnWhichtheyarebased・The

thinkerleamStOdiscriminateamongso－Calledopinionsandrealizethatsomeare

flimsyconstruCtSbasedonpr亘iudiceandirrationalitywhereasothersaresoumd

hypothesesbasedonreasonedjudgmentandexperience・ThethinkerleamStO

applythebettermodelsofreasonlngtOarriveatconclusions・

The斤nalstageiscalledCommitment．Thethinkerbecomesdedicated－toa

chosensetofvaluesandachievesastrongsenseofidentityandresponsibility－

Pe血apsevenanidentincationwithAuthorities・

Ifwewishtoproducegraduateswhoarecommittedtotheseardhfortruthand

whocanexaminetheirownreaSOnlnglmPartially，Wemaywishtoemploysuch

a丘ameworkandassessstudentsastheyenter，beginthethird．yearOfstudy，and

exit．Wemightassessthem，aSPerryandBaxterMagoldadid，Withinterviews；

OraSAIvemOCollegedidl11］，Withessayslaterevaluatedforlevelofreasoning・

Thismethodcanbeexpensiveandtime－COnSumingbutcanyieldrichdataabout
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theimpactofthecollegeexperienceonthethinkingprocessesofyoungadults・

Inthiswaywecanmeasurebothproductandprocess・

4・2IsqualitydeGJledbytheafFbctiveorpersoJlalgrowthofourstudents？

Ratherthanaddressingcognitivedevelopment，Chickeringl12］delineatesthe

PerSOnalChallengesthatyoungadults払ce：DevelopingCompetence，Managlng

Emotions，Moving ThroughAutonomy Towardlnterdependence，Developlng

MatureInterpersonalRelationships，Establishingldentity，DevelopingPurpose，

andDevelopingIntegrity．Hebelievesthathighereducationhasaresponsibility

tohelpyoungadultsnavlgatetheseemotionalcrosscurrents・Healsode鎖nes

environmental factors contributing to this purpose：Clearand Consistent

hstitutional Obiectives，Ⅰnstitutional Size，Student－Faculty Relationships，

Curriculum，Teaching，Friendships and Student Communities，and Student

Development Programs and Services・A qualityleducation，aS Chickering

describesit，Shouldnotaddresstheintellectalonebut shouldactively assist

youngPeOplewiththeirpersonalgrowth・Thegoalofhighereducationisa
successfulcitizen．

4・31squalitydefiAedbytheoverallinfluenccofouretLVironmentoJlOur

Students，growth？

LikeChickering，Astinisconcemedaboutthecollegeexperienceasawhole・ln

hisfamousI－E－Omodel［13］，herecommendsmeasuringtheimpactofcollege

byde重ningInputs，Envirorlment，andOutputs・Thelnputisthestudentupon

matriculation：the　intellectual ability，background，knowledge，perSOnality，

predispositions，mOtivation，andskills・TheEnvironmentconsistsoftheentire

collegeexperience：thecourses，theco－Curricularactivities，therelationshipswith

studentsandfaculty，theknowledge，theintellectualbreakthroughs・TheOutput

isthegraduate：“thestudent’ScharacteristicsqPerexposuretotheenvironment・”

AccordingtoPascarellandTerenzinil14］，though，itcanbedifnculttode鮎e

whatlvariables caused the Ouq）ut．Because students take di飴rent classes，

experiencediverseteachingstyles，andjoindiffbrentclubs，theybelongtoa
number ofdistinctive diffbrent HsubculturesM．Hence the dif臨rence within an

institutionmaybegreaterthanthatbetweeninStitutions・

AnOtherelementisthequalityofthestudent，sengagementwiththeleaming
process．TheNationalSurveyofStudentEngagementPSSE）［15］，basedupon

thewo止ofAstinandChickering，meaSureSVariablessuchastimespentoutof

cla亭SStudyingPrCOntaCtingfaculty，Theassumptionisthatthemoreengaged

thestudentiswiththelearnlngPrOCeSS，themoreimpacttheenvironmenthason

hisorherdevelopment．

5　Howdowemeasurequalityasaninstitutionalprocess？

Whichsystemis．optimal？Ordoweneed，instead，Objectivesthatwillhelpus

CreateOurOWnSyStemS？
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5・1DoweusetheBaldridgecriteria？

¶leWellLknownBaldridgecriteriahavebeenadaptedtohighereducationina

52qpagereport【16］suggestingsevenglobalmeasuresofquality：Challenges；

Leadership；Strategic Plannlng；Student，Stakeholder，and Ma正et Focus；

Measurement，Analysis，andKnowledgeManagement；FacultyandStaffFocus；

ProcessManagement；andOrganizationalPerformanCeResults．Ifwewanta

thoroughinventoryofinstitutionalquality，thesecriteriawouldbeenough．

5．2：DoweuseTQM？

Total Quality Management（TQM）assumes that most employees want to

PerformWellbutarehamperedbynawsinthesystem・Avividexampleisuthe
beadgame”【17］：

Alarge bowI containsl，600white beads and400colored beads．

Coloredbeads are defbcts・Employees are equippedwith apaddle

COntaining50bead－Sizedindentations．Theyscoopthepaddleintothe

bowl，anditcomesoutcontaining50beads．Thebeadsarehot，SO
WOrkerscannottouchthebeadsorcontainer．

Thegoalistohavenomorethan頁vedefbctsforeachimmersionofthepaddle・

Theflawin the process soon becomes evident：the beads are scooped out

randomly，andnothingtheplayersdocanmakeadiffbrence・Bysheerchance，

SOmeWOfkersscoopoutmorethan丘venawedbeads．

PeoplewhoplaytheBeadGamesoonrecognizebothitsparallelswith

actual work situationsqsetting goals，trying hard，mOtivating，

Warnlng－anditshope1essness・Ultimately，thebestandperhapsthe

Onlywayto obtainlowerdefbctratesislowerlngtheproportionof
COlored beadsin the bowl．　But the workers cannotlower the

PrOPOrtion，fortheyaredippers，nOtPrOCeSSdesigners，PurChasers，Or
managerS・

Hence，for TQMl7］，“The primaryjob ofadministration js址O remOVe the

barriersthatpreventpeoplefromachievingqualityworkprocesses，”

5・3Howdowedetermineaqualityprocess？

Let us say that the administratior）Ofa maritime college decides to buy a

Simulator・However，thepresidentofthecollegeisconcemedaboutthebudget・

HetellstheDirectorofSimulatorstochoosethebestmachinepossiblebrthe

lowestpossible cost．The directorasksto visitmaritimeinStitutionsin0ther

COuntriestoinvestigatetheirequlPment・No，heistold，thatwillbeexpensive・

¶1enthedirectoraskstointerviewthefaculty，tOaSCertaintheirfutureneeds．

No，heis told，the］hcultymight want too expensive a simulator，With
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urmecessary＆ills．TheDirectorofSimulatorsshouldusehisjudgmentsimplyto

buythe“best”equlPmentfortheneedsnow．

TheDirectorhasbeeninvitedtoplaythe“beadgame”．Withoutappropriate

dataorfunding，hewillchooseequlPmentthatwi11beobsoletewithintenyears・

He mqy even be blamed when dollars are spentlaterfor replacements or

upgrades．

Ⅰnapersonalinterview，Greenl18］saidthatitis“CruCial”toscourtheworld

investigatingstate－OfLthe－artequipment“toknowenoughtobuywhatyoureally

need・”Itisalsoimportantto allocatefundsforso技warewithsophisticated

“modelling．”The best equlpment，he says，“uSeS black magic to recreate”

situations托intherealwor）d．”Forinstance，theHavensimulatorpump“doesn’t

go舟omzeroto鎖Ry．．‥Theneedlenuctuatesandpressuregraduallybuilds，”

replicating“diagnostictooIsthatanenglneerinpracticewouldreallyuse・”

Even more，SayS Green，“Facultymust beinvoIved”inthe choice of

equlPment．Whatlessonscantheyenvisiontoday，5years魚■OmnOW，10years

住omnow？Whatcantheyimaglnethattheywouldlikeasimulatortodo？A

qualityprocess，hebelieves，emergeSWhenthereisqualityequipmentusedby

we11－trainedinstruCtOrSWhoknowhowtoemployitforoptlmumeffbctsinclass．

5・4DoweapplytheSevenPrinciplesofGoodPracticeitlUndergradqate
Education？

Accordingtotheseprinciples［19］，gOOdpracticeinundergraduate education

“encourages contactbetween students and faculty，develops reciprocityand

cooperationamongstudents，enCOurageSaCtiveleamlng，glVeSprOmptftedback，

emphasizestimeontask，COmmunicateshighexpectations，andrespectsdiverse

talentsandwaysofleammg・MIfwewishtoapplythesecriteria，Chickeringand

Reisser［12］recommendthatweinvestigate six areas：InstitutionalClimate，

Academic Practices，Curriculum，Faculty，Academic and Student Support
Services，andFacilities．Otherresourcesl20］havebeendevelopedto apply

thesecriteriaindiverseways．

5・5DowedefinequalityasucommunityIIbyBoyerIssixpritLCiples？

Boyerl22］definedsixtraitsbywhichthequalityofaneducationalinstitution

shouldbejudged：“aneducationallypurPOSefu1placewhereleamlngisthefocus，

anopenplacewherecivilityisafnrmed，ajustplacewherepersonsarehonored
and civilityis a用rmed，a disciplined place where group obligations guide

behavior，aCarlngPlacewhereindividualsaresupported／serviceisencouraged，a

celebrativeplacewheretraditionsareshared”・

TheseprlnCiples，thoughnotacoherentsysteminthemannerofBaldridge

andTQM，haveinspiredinitiativesintheCalMaritimestrategicplan・

6　Whatisthcanswertothisqucstion，then？

Inaworldmadeuncertainbyterrorismandchange，Whensplitrseconddecisions

aboutsecuritymustbemadebyhighlytrainedmariners，howdowede血e
qualityinoureducation，andhowdoweknowwehaveit？
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6．1Thereisathree－Part，tentativeanswer

First，WemuStentertaincampusconversations血outquality．Wemustagreeon

Whatwearetryingtoachieve：teChnicalproficiency，COgnitivegrowth，Character

development，intellectualbreadthanddepth，Oraparticularcombinationthereof二

Second，WemuStdeviseaseriesofmeasurestoassesswhetherweareachieving

OurgOals．Arewedoingwhatwesaywe’redoing？Howdoweknow？AtCal

MaritimetheMechanicalEngineerlngandEngineeringTechnologyDepartments

have de重ned specinc objectives，traCed them through the curriculum，and

evaluatedthemincourseportfolios，Studentportfblios，Studentexitinterviews，

andcmiseevaluations．TheABET2000criteriahavefumishedthestandards，
andthe facultyhavemeticulouslyimplantedandmeasuredtheminmultiple
WayS．Pronchickl23］，adds，“Theresults ofassessment些辿堕圭beusedto re－

examineandimprovetheprocessesthatareinplace．”Wemustasknotonly

HHowarewedoing？■’”butHHowcanwedobetter？l’“lnTQM，”saysPronchick，

’1hisisthe Shewart cycle：PLAN（Define quality，develop waystoimprove

quality）；DO（Implementtheimprovements）；ASSESS（Didqualityimprove？）；

ACT（Keepwhatworks，discardwhatdoesn■t）．WemustknowdlatWe’redoing，

Why，andhowwecandoitbetter．Thispointbringsustothethirdfactor．

Themissionandobjectivesoftheinstitutionmustbeclear，andtheymustbe
alignedthroughoutthe curricular and co－Cumicularexperience．AtDickinSon
College，aCCOrdingtoKirpl24］，“ThekeygoalsarePrintedonalaminatedwallet

Card，widely distributed so that everyone，丘om the trustees to the ground

keepers，CanknowataglancewhereDickinsonisheading．”AtAlvemOCollege

l25］studentsaretrainedtoprogress丘ombeginningtoadvancedlevelsineight

COreabilities，withsophisticatedformSOffeedbackandselFassessmenttoensure

theprogress ofall．In brief；thesecolleges fbllowtheadvice ofSmithl26］：

“Everyone，drawnfi・Omallpartsoftheinstitution，muStShareaCOmmOnvision

andaconsistentsetofassumptionsiftheuniversityisgoingtobee飴ctive・門

6．2Whercdowego什omherc？

”Continuousimprovement”isthemantraOfqualitycontrol，B・Omtheprocess－

OrientedsystemofTQMtotheproduct－OrientedemphasisofAccountabilityin
the U．S．A．Withthe plethora ofavailable measurements，We hav6dimcult

Choicestomakeinestablishingaqualitysystem．Butwemustalltrytohitthis
ever－mOVlngtarget．

Thetimeforchangeisnow，andourStudentsmustbereadytomeetan
uncertain且血Ire．
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Abstract

The existinginternationalshippingregulationsrequlre e脆ctivenessmeasures
that are carried out at alllevels within traininginStitutions．The Six Sigma

approachcouldthusbeutilizedbyIAMUmemberinStitutionsforperformance

improvementandapproachingexcellenceintrainingandeducationservices．The

COre COmmitment toinstitutional capacity　enables the METinstitution to

COnSiderresourceissues舟omaholisticperspective，andtoconsidercapacityas

aninstitutionalattributebeyondtheminimumcomplianceandareviewofassets．

Looking atitselfthrough a“lens”ofinstitutionalcapacity enal）1esthe MET

institutiontore－eXaminewhatitisintermSOfitscapacitytofu1丘litsaspirations，

andtointegrateandsynthesize丘ndingsandrecommendationsforimprovements

gained throughits self review．This paperi11ustratesthe advantages and

techniquesoftheSixSigmaapproachthatcouldbedirectlyappliedforquality

improvement atIAMU memberinstitutions while simultaneouslyintegratlng

thoserequlrementSOftheinternationalconventionsadoptedbythehtemational

MaritimeOrganization．

人●し：l・llWl／＼．・．ヽ／l・∫豆〃〟＝…／J叫ゞlJ旧／叶‥l〟．－／血、J〟〃／／りJハ‥、l巫・tH仙〃古′．小・仙址

し≠・【油∵〃い、・血〝り川∵〃J川／、

l Introduction

Forthe assurance ofmaritime safbtyandenvironmentalpollutionprevention

OQjectives，the STCW95Code requires qualitystandardsfor all training

institutionsinaccordanCeWithregulationI／8IMO［1］．Theexistingregulation
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requlreSthate脆ctivemeasureSShouldbecarriedoutatalllevelsinthetralnlng

institutions．Themaino句ectiveofthequalitystandardistotrainandcertifythe

CreWmembersinanefficient，COntinualimprovementapproachcomplyingwith

the requlrementS OfIMO Converrtions such as SOLAS，MARPOL，STCW，

COLREG，LOADLTNEandILOamendments．

ItisobviouslyseenthatthequalityassuranceofaMETinStitutionbecomes

much more complicated when safety，enVironment and qualitymanagement

Criterianeedtobeintegratedintotheexistingdynamicprocessesofatralnlng

institutionwhiledenningtheknowledge，understanding，Ski11sandcompetence．

lbeassessmentactivitiesofallMETinstitutions’managementandoperational

levels on a worldwide basis resultinanother crucial constraint caused by

di飴rent national backgrounds．In the competitive atmosphere of MET

inStitutions’processes，the Six Sigmaapproachis proposedinthispaperfor

IAMUmemberinstitutionsthatareSeekingexcellenceinmaritimetrainingand
education．

2　SixSigma

SixSigmaisaconceptthatwasoriginatedbyMotorolaTnc．intheUSAaround
1985．Atthattime，theywerefacingthethreatofJapanesecompetitioninthe

electronicsindustryandneededtomakedrasticimprovementsintheirquality
levelsl2］．SixSigmawasawayforMotorolatoexpressitsqualitygoalof3・4

defbcts permi11ion opportunities（DPMO）where a defect opportunityis a

PrOCeSS failurethatiscriticaltothecustomer．Motorolasetthisgoalsothat
PrOCeSS Variabilityis土6Standard deviationfrom themean［3］．Theyfurther

assumedthattheprocesswassubjecttodisturbancesthatcouldcausetheprocess

meantoshiftbyasmuchasl．5standarddeviationoffthetarget；Montgomery

l4］．Factoringashi氏ofl．5standarddeviationintheprocessmeantthenresults

ina3．4DPMO【3，4］．This goalwas far beyond normalqualitylevels and

requiredveryaggressiveimprovementeffbrts．ForexamPle，3sigmaresultsina

66，810DPMOor93．3％processyield，WhileSixSigmaisonly3．4DPMOand

99．99966％processyield（thesecomputationsassumeal．5standarddeviation

Shiftintheprocessmean）．Itshouldbenotedthatthereisnoneedtooperateall

theprocessesattheSixSigmalevel．Theapproprlatelevelwi11dependonthe

Strategicimportanceoftheprocessandthecostoftheimprovementrelativeto
thebene航t．

lfaprocessisatthetwoorthreeslgmalevel，itwillberelativelyeasyand

COStef艶ctivetoreachthefourslgmalevel．However，tOreaCh缶veorSixSigma

WillrequlremuChmoreef払rtandmoresophisticatedstatisticaltooIs．

The efEbrtand difnculty　increases exponentially as the Process Sigma

increases．Ultimately，thereturnOninvestmentfortheimprovementefR）rtand

thestrategicimportanceoftheprocesswilldeterminewhethertheprocessshould

beimprovedandtheapproprlatetargetSlgmalevelasagoal．

SixSigmacanbede頁nedasanorganizedandsystematicmethodforstrateglC

PrOCeSSimprovementandnewproductandservicedevelopmencthatrelieson

statistical methods and the scientはC method to make dramatic reductionsin
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CustOmer de丘ned defbct rates．This de館山tion highlightstheimportanCe Of

improvementsbasedonthecustOmer’sde重nitionofadefbct．

AkeysteplnanySixSigmaimprovementefFbrtisdetermlnmgeXaCtlywhat

the customerrequlreS andthen denning defbctsinterms oftheir“criticalto

quality”parameters．From a goal setting perspective，Six Sigma advocates

establishing goals based on customer requlrementS，nOt Onintemal

COnSiderations．UsingcustomerrequlrementSiscertainlynotsomethingthatis

unlquetO Six Sigma，butitisimportant舟om agoaltheoryperspeCtive・Six

SigmaalsousesunlquemetricsincludingProcessSigmameasurements，Critical－

to－qualitymetrics，defectmeasuresandimprovementmeasures【5，6］．Oneofthe

firststepsintheimprovementprocessistomeasurethecurrentProcessSigma．

SixSigmausesastruCturedmethod，Whetherthetaskisprocessimprovement

OrneWPrOduct design．Inthe case ofprocessimprovement，the methodis

Pattemedaftertheplan，do，Check，aCt（PDCA）cyclel7］．Onepopularmethod

usesde丘ne，meaSure，analyze，improveandcontrol（DMAIC）asthe且vestepsin

processimprovement・Asomewhatdi飴rentsetofstepscalledDesignfbrSix

Sigmaisusedforradicalorincrementalproductdesign（de伽e，．meaSure，
analyze，designandverify）．Whatevermethodischosen，however，itislmpOrtant
that the method be carefu11y fbllowed and a solution not of稔red untilthe

PrOblemisclearly de血ed．Dataandobiectivemeasurementiscriticalateach
StePOfthemethod．ThestandardstatisticalqualitytooIsareincorporatedintothe

structured method as needed．Finally，Prqject Champions whoidentjfy
StrategiCal1yimportant prqjects fbr theimprovement teams and provide

resources，typica11y receive an orientation to Six Sigmaratherthan detailed
haining．

3　ApplicationmodelfbrMETinstitutions

3．11dentifkationorprincipleboumdaryconditions

The training and education concept canbe analyzedinfour categoriesfor

determlnlng the generalexpectations and reaching the customer satisfaction

Philosophy．

a．Knowledge，Which enables peopleto understandwhattheylearnin

relationtowhattheyalreadyknowl8］．Knowledgeisbothpracticaland

theoretical．TheoreticalknOwledgeprovidespeoplewiththeabilityto

generalize録omunlqueinstances．Withtheoreticalknowledge，PeOPle

Can aCCumulate many years of experience；SuCh as twentyyears・

Otherwise，Withonlypracticalknowledge，peOPlewillhaveon）yone

yearrepeatedtwentytimes・

b．Know－how，WhichenabJespeopletodo．Know－howtakespeoplepast

merelyunderstanding．Know－howenablespeopletoputknowledgeto

WOrkl8］．Know－howdi脆rssigni重cantly什omknowledge．Knowledge

can be organizedintointellectually tight compartments，and these

COmPartmentSmaybetaughtasasubiectuntothemselves・Know－how，

ontheotherhand，requlreSthepurposefulorganizationofknowledge
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frOm many dif托rentareas ofleamlng．AsknOwNhowis extendedto

higherandhigherlevels ofaccomplislment，itrequlreS eXtenSionto
mOre andmore areas ofknowledge．Whenteachingknow－how，itis
impossible to put bounds on the areas ofknowledge that willbe

encompassed．

C．Wisdomistheabilitytodistinguishwhatisimportant放omwhatisnot；

［8，9］．Wisdom enables people to set priorities on how to use the

resourcesoftime，energy，andemotion．

d．Character，aSCoveyhassaid，isacombinationofknowledge，know－

how，andwisdomcoupledwithmotivationl8］．PeopleoRenrecognize

thedevelopmentofcharaCterbycertaincharactertraits，amOngWhich

might belisted：honesty，initiative，Curiosity，truthfulness，integrity，

COOPerativeness，abilitytoworkalone，abilitytowo止ingroups，SelfL

esteem，ItisupeachMETinstitutiontoidentifywhattoincludeineach

OfthesefourCategOries．It appearS thatinmaritime education and

training，attentionisglVenOnlytothefirstofthefourcategories，With

thelast two not even glVenlip service．In maritime education the

lecturersoftenbelievethatattheunlversityleveltheirsoledutyisto
develop　knowledge and passit on to the next generation．The

developmentofastudent’scharacterisnoneoftheirbusiness．

CouplingconceptwithSixSigma

InthisstudytheutilizationoftheSixSigmamodelisproposedconsistingonthe

institutionalobjectives，COrefunctions，andorganizationalstruCtureSforensurlng

SuStainabilityandtheevaluationmethodforefftctiveness．

This studyoffbrsvariouslevelsofcompetencycategories onaworldwide

basisfor maritime traininginStitutions，aSitis also required by the STCW

Convention．Thevariouscompetencycategorieswillbeasfollows：

・　Formaritimetraininginstitutions，thatseafarer’scompetencybelow500

GRTand750kWinaccordancewiththeSTCW95regulationIT／3，m
andtheadditionaladministration’srequlrementS．

・　Formaritimetraininginstitutions，thatseafarer’scompetencybetween

500and3000GRT，750and3000kWinaccordanCeWiththeSTCW95

regulationTT／2，regulationm／landIIT／3．

・　For maritime traininginStitutions，that sea臨Ⅰ・er’s competency above

3000GRTand3000kWinaccordancewiththeSTCW95regulation
II／1andJI／2，regulationIII／1，III／2．

・　Fortrainjnginstitutionsthattheirgraduatesareemployedonboardthe

ShipassupportorassistantstaffandofBcerslikeradiooperator／0餌cer，

radio－electronic o用cer，electrician，electric／electronic o用cer，medical

Ofncer，SteWard，COOk，amateurSeamanetC．

・　For traininginstitutions，thattheir graduates are employedin shore

basedorganizations．

・　Ship Management Companies（superintendents，Operation，tedmical，

CreWingandneetmanagers）．

・　DockingandShipRepairCompanies．
●　PortsandTerminals．
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●　CharterlngandBrokerageCompanies，agenCiesandothermiscellaneous

fieldsofindustrythatservetheshippingbusiness．

Hence，aStheSixSigmaapproachfocusesoncustomerrequlrementS，itisbetter
to de丘ne whois the customer of the MET　inStitution and what are the

expectations ofthe customer．h this consideration the relationship between

SuPPlierandcustomer，andinadditiontheproductthatisprovidedbytheMET

institution，COuldbede丘nedasfollows．

Actuallythemaritimestudentisnotaproduct．Theproductistheeducationof

thestudent．Inthemanufactureofthisproduct，aSWithanyotherproduct，itis

essentialthattheworker（student）be anactiveparticipantinthe designand

Creation ofthe product．The student，Whois the person who stays withthe

leam1ngPrOCeSSlongest，ShouldlearntObecomethec0－managerOfhisorher

education．Thismeans，aCCOrdingtothetenetsofqualitymanagement，thatthe

Student should beinvoIved，COnSCiouslyandwithskill，inthe continuous

improvementoftheprocessesthatcreatetheproduct．
The customersforthe education ofthe maritime studentare SeVeral．These

are，inorderofimportanCe：

1．Themaritimestudent，Whomustlivewiththeproductfortherestofhisor

herlifb．Thestudentmustbecomethec0－managerOftheproductionofthe

educationand，having such apersonalstake，muStbeconsideredfirst

Whenattemptingtodefinewhatitmeanstohavequalityineducation・

2．The maritime student’s parents andimmediate family who，inmany

instances，arepayingfbrtheproductandmightalsolivewiththeresults
fortherestoftheirlives．

3．Potentialemployerswhowillrelyontheeducationofthestudentatter
graduationtoachievethepurposesoftheirenterprlSeS・

4．Societyatlarge，Whichpaysasubstantialproportionofthecostofthe
educationandrequlreSthe伽血Ⅰ・eParticipationofthestudentasacitizen

intheoperationofgovernment，aSaCOntributortothegeneralwelfareof

SOCiety，and as ataxpayer who willsupport the education offuture

generationsofstudents．

Afterdenningthebasicinterrelationshipbetweenproductandcustomer，itis
necessarytodefinethespecialboundaryconditionsofMET・lntheshipplng

businessthemanagementoftrainingandeducationcanbeconsideredasthe
teclmicaland the commercialmanagement ofmaritime activities・The new

regulationsorrulesthatwillbeestablishedbylMOhavetobetakenintoaccount
asresearchwork andtherequlrementS Ofnewrules haveto be amendedin
relevantdepartmentcurriculumsinanefBcientmanner・AswellasthePortState

ControIparameterS，thee脆ctsoftheseparametersintheshippingenvironment
CauSeraPid，POSitivechangesintheimprovementofshipmanagement・Asa
resultalecturer，sacademicresearchhastopointoutportstatecontrolinspection

resultsandtheclassincationsociety，ssurveyrequirementsthatcomplieswith

the statuary certification of vessels・From the Commercial side of ship
management，the charterers，complaints and the condition ofclausesinthe
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Charterpartydirectlyaf駄ttheclaimhandling．process・Themarinecasualtiesor
CargOdamageSthathaveadirectsigmificantlmpaCtintrainingneedsmustbe
considered．

InordertoovercometheaboveconstraintstheutilizationprlnCiplesofSix

SigmaintothemanagementsystemofaMETinstitutionissummarizedinTable
l．

Tablel：　UtilizationprlnCiplesofSixSigmaforMETinStitutions．

Confidenceto：
－th e students，m aritim e industry，gOVernm entand society
－the faculty m anagem ent
thattherequirem entsfbrquality arecontinuously m et
An e批ctivem arketing tool
Unam biguous definition ofthe responsibility and authority ofallpersons invoIved in
teaching，1earn 1ng，reSearCh including：PrOftssors，teaChing　assistants，Students，
adm inistrativesta托technician San d supportstafr
Fortheadequatedeterm ination ofth ecustom errequirem entsfbrquality
Forthecontinuousinfo rm ation m onitoring an dfbedback system
Adequatedocum entation oftheprogram，COurSe design activitiesand output
Adequate docum entation ofthe studententran Ce requirem ents，hiring／em ploym entof
new staff and m aterial
Identification andtraceability ofallrecords，Students，COurSeS，reSearCh progress
Ensure that there are procedures available fbr control of the teaching，leam 1ng，
research processes，including：reli■ability of laboratory，COm Puter，libraly equipm ent，
Sim ulators，Studentcounsellingasw ellascontinuousfbedbacktothestudent
Forth e adequate docum enting proceduresfbrconducting and reportlng the resultsof
alltests，aSSeSSm entS，eXam S，quizzesincluding graduation
Adequate docum entation of academi c advancem ents，m erit aw ards and／or non－
COnfbm ance
Adequate controlofstudent，Staff and research failure
Intem alquality audits，m anagem entreView s
Adequate useofstatisticaltechniques

When wefocus on SafetyManagement COurSeSinMETinstitutions，itis
necessarytoidentifythe Sa伝tyManagementSystem ofshipboardoperations

andthesign摘canceoftheISMCodeappearsonlyslightlyl10］．WhiletheISM

Codeconsistsofsafbtyandenvironmentalpollutionpreventionprocedures［11］

theSTCWConventioncoversthecompetenceofshipboardpersonnel，andthe

Six Sigma covers the DMAlC approach requlrementS that enable a MET

institutiontodesigncoreSa伝tyManagementSystemcoursesinanappropriate

manner．Forthisreasontheintegratedrequirements’applicationfortheSafbty

ManagementSystemcourseconceptisde瓜nedbelowtoenableabaselineforthe

designprocess．

TherearemanylinksbetweentheISM Codeand Six Sigmaas aprqject

managementtool．De丘ningtheelementsintheSixSigmaapproachconstitutes

StruCtureS　and responsibility and course programlayout and curriculum
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establishmentprocedures・IntheactivelearnlngaPprOaCh，thelSMCodefound

itmorepracticaltodefinesuchresponsibilitiesinseparatesectionssuchasthe

safttyandenvironmentalprotectionpolicy（clause2），COmPanyreSpOnSibility

andauthority（clause3），designatedperson（S）（clause4），maSter’sresponsibility

andauthority（clause5），reSOurCeSandpersonnel（clause6），Verincationreview
and evaluation（Clause12）．Clause70ftheISM Code corresponds to the

followlng elements ofthe Six Sigma approach such as the elements of

純measurlng乃anduanalysis”．Clause80fthelSMCodecorrespondsdirectlyto

emergencypreparednessandresponsemattersthatneedtobeinvoIvedinthe

HdenneM，HanalyzeMand“improvementMelementsoftheSixSigmaapproach・

Clause90fthelSM Code，althoughit covers a wider重eld ofshipboard

operations，matChesthe“measurement叩，HimprovementMandHcontrolHelements

ofthe SixSigmaapproach・TheconcemSOfclauselOoftheISMCodeare
dividedintothemonitoringandmeasurement，andoperationalcontrolelements

oftheSixSigmaapproach・SimilarlytheconcemsofclauselloftheISMCode

couldbeinterpretedumdertheelementof“define”forthesafetymanagement

system documentation，document controlandrecordstraceabilityinthe Six

Sigmaapproach・Clause120fthelSMCodecorrespondstothe㍑improvement”

andHcontrol”elementsoftheSixSigmaapproach・

More detailedlinks between theISM Code，and the elements ofthe Six

SigmaapproacharegiveninTable2；ErandFuruSho［12］・

Table2：　LinksbetweenISMCodeandSixSigmaconsiderations・

Similarlythe comparisons between theISM Code，STCW Convention，
MARPOLConventionandSixSigmaapproachasaprqiectmanagementtoolare

glVeninLTable3・TheSTCWConventionstipulatesinSomedetailthatMET
institutionsmustbeal）letodemonstratethattherelevantSTCWprovisionshave

beenimplementedtoensurethattheaimsoftheconventionaremet，i・e・that
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Seafarersemployedonboardarecompetent，qualinedandcanindeedperform

theirdutiessafelyande脆ctively．

Table3‥　　ComparisonoflSMCode，STCW，MARPOLandSixSigma・

ISMCode
STCW MARPOL 6¢tbrMET
ConYentiom CollVentiom Institution

Fieldor

Management

OfsaRけat Trainlng Preventionof
Improvementof

Seaand certi航cationandpollution什om exIStlngmanagement
AppllCatioll POllution

prevention
WatChkeeplng Ships SyStemperfbrmance，

minimizingdefbcts

Applicableto
Ship
Management

Administration，
trainlng
SerVices，MET
institutions，

Shlp
management
COmpaniesand
Shipboard
Operations

Shipboard

OPerationsfbr
dlけpesof

Ships

AllMETinstitutions
thatwishto
implementrealistic
basedquality
improvement

Purpose： Managlng Trainlng，
Reducingthe

riskofpollution
brmships

SelfdeclarationofDemonstrate Sa飽けand Cert漬cationand
eompliallCe pollution WatChkeeplng COnfbrmance
With prevention requirements

Means： Sa飽け Training Pollution

PreVention
regulations
andrules

IntegratedSystem
Implemen－ManagementManagement approach鮎rprq）eCt
tationof System System management

St血emeor
Shoreba56d
auditand Organization’S FlagState

NILCerti航cation Shipboard

audjt

Audit SurVeyPrOgram

Validity
5years

Su句ectto
audit

5yearssu叫ect
toassessment

5yearssu句ect
tosuⅣeyS

NIL

ComplianCe Mandatory Mandatory Mandatory Volu血aけ

4　Conclusiom

Appropriateimplementationofthe SixSigmaprq）eCtmanagementaPprOaCh

elementswithinthepara11elviewofintemationalshippingrulesandregulations

CanenableMETinstitutionstoundertakeplannlngandevaluationappropriateto
theirneedstoaccomplishandimprovetheachievementoftheirmissionsand

PurPOSeS∴hthisrespectMETinstitutionsshallundertakebothshort－termand

long－termPlannlnglnCludingthecandidandrealisticanalysesofintemaland

externalopportunitiesand constraints．Itshallrespondtofinancialandother

COntingencies，eStablishingftasiblepr10rities，anddeveloplngarealisticcourse

Of action to achievetheidentified objectives that are definedinIMO

Conventions・hstitutional decision－making，Particularly　the allocation of
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resources，ShallbeconsistentwithplannlngPrlOrities・TheMETinstitutionshall

systematicallycollectandusethedatanecessarytosupportitsplannlngeffbrts
andtoenhanceinstitutionalef稔ctiveness．

Thus，throughitsorganizationaldesignandgovemancestruCture，theMET
institution can create and sustainan environmentthat encourages teaching，

learnlng，SCholarShip，and where appropriate research，andit shall assure

provision of support adequate　for the appropriate　functionlng Of each

organizationalcomponent or department・Inthis consideration the MET

institutioncanperiodica11yevaluatethee飴ctivenessofitssystemofgovemanCe

usmgtheresultsofstatisticaldatathatareobtainedduetothestrategicplannlng

phaseinthemeanSOfselfLassessment・TheadvantageoftheSixSigmatooIcan

enabletheMETinstitution，Sactivitiesbycontrollingtheprocessasabackward

andforwarddata－drivenprocess・Thismeanstheactionswillbetakenstepby

step・The steps willde血e the aspects，analyze theirnpacts，meaSure the
signiGcantimpacts，andthentailorasolutionthatcouldbenamedasthetarget，

WhilefocuslngOneducationale脆ctiveness，articulatingacollectivevision
ofeducationalattainment，OrganlZlngforleam1mg and becomlng aleamlng

organizationmilestonecaneasilybeincorporatedwithinSixSigma・
Articulating a collective vision ofeducationalattainment centres onthe

degreetowhichtheMETinstitutionsetsgoalsandobtainsresultsforstudent
leamlngatboththeacademicandprogramlevels；theseare＝

・Clearlystatedandwidelyunderstood；

●　aPPrOpriateforthetypeandlevelofthedegreeorcredentialo飴red；and

adequatelyassessedtoascertainmasteryoftheselevels・

Organizingforlearnlng CentreS On the alignment of appropriate MET
institutionalassetsandcharacteristicswiththegoalofproducinghighlevelsof

studentlearnlng，COnSistentwiththemissionoftheMETinstitution；these
include：

●　Curriculum，Pedagogy，andmethodofdelivery；

・facultyrecruihent，development，SCholarshipinsupportofimproved

teachingandleamlng，reWards，andincentives；

・OrganizationalstruCtureSandprocesses；

●　informationresourcesandplannlngcapacity；

．Studentservicesandco－Curricularactivities；and

＋　reSOurCeSandfacilities．

ConsequentlybecomlngaleamlngOrganizationcentresonthedegreetowhich

theMETinstitutionhasdevelopedsystemstoassessitsownperfbrmanceandto

useinformationtoimprovestudentleamlngOVertimethat：

・areSyStematicandregular；

●　reinfbrceaclimateofinquirythroughouttheinstitution；

．reflecttheinputofstake－holdersandanawarenessofthedistinctive
characteristicsofitsstudents；

・identifykeydimensionsOfperfbrmancethatincludestuderltleamingand

．are based on standards ofevidence that prominently fbatureinthe

educationalresults．
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Useagood錨TOP－DOWN’’designto

trainstudents）abilities

J．Wu，K．Zhou，J．Jin，X．Zhao＆L．Yao
．㌦・／J川中／／h〃呵…・JIJJん川、77川／血J－JJ仙′叫l・り／－ル八・／仙J／りXl・．／，・几（Ⅵ血‘J

Abstract

hthispaper，theauthorsintroducetheHTOP－DOWNHapproachtothedesignof

coursesinhighermaritime education・Inane餓）rttOimprovethestudents，
abilitiestomeettherequlrementSOftheglobalmaritimetranSPOrtdevelopment，

we propose to changethe education plan丘om teaching the studentsthe

knowledgerequlrementStOanaPPrOaChwhichtrainstheirabilities・Inthatway

studentswillbebetterabletocomplywiththehumanresourcerequlrementSfor

ofncersandenglneerSintheareaOfglobalmaritimetransport・

人しこ‖…1人．・／り／し川川●．＼心血〃．J…仙岬．＝／－〟血≠

l Introduction

Overthelasttwoorthreedecades，globalmaritimetranSPOrtationhasrapidly

developedand up－datedthe teclm010gy used on board ships・With ships

becomlngmOreandmoreadvanCed，itisnowanissueforthenauticaland

englneerlngaCademiestoconsider，inparticulartheissueofhowtoeducate
seniorsea払rerswhowillhavetomastermodemnavigationteclm010gyavailable

Onboardships．

2　MakingagoodiiTOP，DOWN叩design

Mostmaritime’universitiesareinstitutionswherestudentsarenotonlytaught

knowledge，butwheretheyarealsotrained，e・g・intheuseofteclm010gyto

navigateaship・Inthetraditionalcoursedesign，theemphasislayonteachingthe
necessaryknowledge，butwithtoday，srapiddevelopmentofteclm0logy，itwas
foundthatwhenmoreandmoreknowledgeistaught，theteachingprogramhas

tobea4iustedcontinuously，1eavingtheeducatorsnootherchoicebuttoincrease

theteachinghours．Yearbyyear，Wefoundourselvesbusyinaqiustingthe
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educationplan．Finallywefoundthatwehadenteredamonstrouscircle．But，

howcouldwestopthismonstrouscircle？

2・l Apossiblesolution

A鮎rstudyingallrelatedfactorsaffbctingcoursedesign，Wereaehedajointkey

POlnt，Whichisthattheacademyshoulda句ustitsteachingdirectionfrommainly
focuslngOntrainingstudentsusingthetechnologytofocuslngOnlmprovlng

theirabilitiestocontinuouslyup－datetheirknowledgea鮎rhavingcompleted
their college period・In this aqjustment period，the TianjinUniversity of

Teclmologycarriedoutateachingreform，Whichfocusedontheso－Called“TOP－

DOWN”designll］・Byadoptingthisnewintemationalconceptofaneducation

method，manyCOmPlexproblemswillbesimplified・Insteadofrelyingonthe

Sub－SyStemS having developedtheir ownadvanced teaching techniques，the

“TOP－DOWN”designemphasizesthewholesystem’scapabilityoftraining．The

“TOPLDOWN”isadesignmethod，Whichalmstosatisfythetoprequirement

Whatshouldbedoneatthelowersections，fromthetoplayertodlefoundational

layer，Stepbystep．

As a startingpoint andinordertoimprove the basicknowledge ofthe
Students’，Wehavetocarryouta“technicalorientation”forthestudents．Then

Were－arrangedthe contents ofthe courses and a句ustedtheteachinghours．

Furthermore，WeSelectedsub－SyStemSrelatedtothecourses，SuChascompetent

teachers，Suitableteachingmaterials，eXperiments，praCticaltrainingsessionsand

OthermiscellaneOuSrelatedtrainlngCOurSeSOfprofbssionalskills．

Everys豆b－SyStemisbasedonthefo1lowingkeypoints：

●　firstly，itshouldbedesignedtomeettherespectiverequlrementS；

●　SeCOndly，itshouldbeoptlmizedas伽・aSPOSSible；

●　thirdly，enOughspaceshouldbelefttothestudentsforselfLstudyand

Self・development．

To set up courses and train the students only according to the skills or

COmPetenCeOftheteacherwillonlyleadtoan“accumulation”ofskillsinhowto

usehighteclm0logy・Theproportion oftheirknOwledge systemswillnotbe

SatisBedeventhoughgreateffbrtshavebeenmadeandlongteachinghourshave
been used・ln the concept ofHTOP－DOWN”，teaChinglS COnSidered asan

integratedsystem，andgreatimportancelSPlacedonthedesignofthissystem・In

Ordertoachieveagoodresultitisonlynecessarytodevelopanexcellent“TOP－

DOWNMdesignfortherespectivecourSeS・Ifthisisnotkeptinmind，SOme
difnculties willbe encountered，SuCh as alack ofteaching quality，talent

knowledgesystem，abilitystructure，andmostimportantlythemanagementOf
theuniversity，steachingresources・Onewaytoachievethisistopreparethe

training scheme andtheguidanCe OfateachingplanSeParatelylnOrderto
guaranteeagOOd“TOP－DOWN”design．

2．2Targetsset

Thestudents，OrShouldwerathersaytheofncersandenglneerSinthenottoofar

awayfuture，Shouldacquirethreedif鞄rentkindsofabilitieswithintheircollege
Period：
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・　StrOngal）ilitytoworkindependently；

・　eXCellentlanguageandcommunicationskills；

・　generalmanagementskills，basedonlawconsciousness．

Inordertoincreasetheabilitytoworkindependently，WeShouldmainlyteach

thestudentshowtoanalyzeandsoIverea1－1ifbproblemsbythemselves，uSlngthe

knowledgetheyhavebeentaughtinclassaswe11asnewknowledgewhichthey

mayhaveacquiredbyselflstudy・Werecognisethatthespeedofdevelopmentof
modemShip－handlingtechnologyaswellasothershipdevicesismuchfaster
thanthatofourteachingmaterials，Inaddition，duetothelimitationofteaching

hours，thelevelofknowledge ofindividualteachers and also the technical

limitationsofuniversityexperiments，itisimpossibleforthestudentstolearn
and master allthe necessaryknowledge about ships during their university

period．Therefore，itisverylmPOrtantthatstudentsshouldbecapabletocarry
outself・StudyandsoIveproblemsbyusingtheknowledgetheyhaveleamedl2］・

Inordertoincreasethelanguageandcommunicationskills，themaintaskis

totrainthestudents’abilityofcollectingallkindsofinformationandalsoto

exchangeideaswithotherpersons・AsacharaCteristicofthemaritimeindustry，
OfRcersandenglneerSShouldmasteraforeignlanguagefluently・Thelangu喝e
skillsarenotonlyessentialforthemtoco11ectinformationmoree飽ctively】n

order to ensure the sa免navigation ofthe ship，but also to exchange and

communicateconvenientlywithOtherofncersandenglneerSWhoareonboard

thesameshiptofbrmateamtoaccomplishshippingtaskstogether，OrWith

personnelashoreoronboardothervesselstoensurethesafbtyofnavigation・

Generalmanagementskillsarebasedonlawconsciousnessthatrefbrsto do

thingslegally，tOOperatetheshipaccordingtooperationalrulesandregulations

andtoincreasetheabilityofcooperatingwithothers，Asdiffbrentcountrieshave

dif臨rentcultures，ideasandconsciousness，thelawsofdi脆rentcountriesoRen

arealsodifEbrentB・OmeaChother．Itisthereforenecessaryforthestudentsto

learnandmasterlocallawsandregulations．Atthesametime，theyshouldalso

learnhowtoprotecttheirlegalrightsandinterestsbyuslngtheweaponoflaw・

The universityhas to　斤ameits own scientific　andlogical programme

developmentandtosetupascientificallybasedandsensible“TOP－DOWN”

design，Whichcanexpressmodernadvancededucationalconcepts・Thesearejust

someofthebasicstepswhensettingupa“TOP－DOWN叩designforcourses

teachingthespecialtyofmaritimetransportation・

3　PayingattentiontotrainingstudentsIabilities

Inordertotrainstudents，abilitiesasmentionedbefore，Wehavemainlyaqiusted

ourcoursedesignandaddedsomeeducationcontentsasfollows：

3．l STCWrelatedcoursesforo用cersandenglneerS

hordertocomplywiththerequlrementSOftheIntemationalConventionon
Standards of Training，Certification and Watchkeeping　for Seafarers

（STCW78／95）and the regulations promulgated out by the Ministry of
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Communicationand Maritime SafbtyAdministration ofthe PRC，We have

SelectedofRcersandenglneerSeligiblefortrainingcourses．Thekeypointisto

ensurethatthestudentscompletethecompulsorytheoreticaltraininglnmaritime

functions，Sudhas＝CargOhandling，CargOStOWage，marineoperationmanagement

andhumanreSOurCeSmanagement．Themainemphasisofthetrai11ingreglme

liesonstudentstoacquirethetheory，uslngtheknowledgetheyhaveleamedat

theuniversityandthroughtheirself・StudiesaswellasrelevantPraCticalsessions．

TheyalsoneedtopracticeotherteachingitemswhichincludecargOPlan，rOute

Plannlng，andshipsin－pOrtandout－POrtOPerations，all－Weathernavigation，fault

diagnoses，andpreventionofaccident，eitheronboardarealshiporintheship

handlingsimulatorl3］．

3．2ImprovlngStudeJltS’1anguageandcommunicationsklIIs

Adding tothe training ofstudentstheimprovement oftheirlanguageand
COmmunicationskillswillgreatlyenhancetheirabilitytoco11ectandexchange

informationl4］．Themethodis：Studentsshould丘nishtwoessaysinEnglishin

Orderdemonstratetheirlanguageskillsinexchanginginformation．Thestudents

themselvescanselectthesubiectofthe丘rstessay．Thetopiccouldbetheirdaily

Studyandlifborpopularscienceknowledge・Thesecondreportshouldcovera

profbssionaltopicinthemaritime蔦eld，Whichwouldintroducenewtechnology

andnewdevelopmentsinsomedetail．Thedurationofeachtaskis30minutes．

Tnadditiontothesetwotasks，thestudentsshouldanSWerSOmerelatedquestions．

Inordertocompletethetwoessays，Studentsneedtocollect，Select，reViewand

Summarizeallthematerialsavailablee．g．inthelibraryorthroughsomeown

researCh．Thestudentscanthen重nishthepreparationoftheiressaysandalsothe

Oraldefbnce．

SuchtaskswillimprovetheresearChskillsof重ndingandreviewlngaVailable

material．Furthermorethestudent’Sal）ilitiesofproperexpressioncanbetrained，

andatlasttheaimoflanguageabilitycanbereached．

3・3TrainingsttIdcnts’abilitytoworkindependently

Inordertoimprovethestudents’abilitytoworkindependently，Wehaveadded

afterclassscienceandteclm010gyactivities，Whichwebelieveshouldalsocover
Closelythesubjectofr）aVigation．Forexample，reCentlyourafterclassscience

andteclm010gyactivitiesincluded：reSearChingandmanufacturingsolarpowered
lifbboat，Or the netwofk of maritime safbtyeducation which students are

Studying．Throughtheseatterclassactivities，Studentshavelearnedsomenew

knowledge．Inparticular，throughthedevelopmentofsolarPOWeredlifbboat，the
Studentshavenotonlyhadabetterunderstandingofthepotentialuseofsolar

energy，buthavealsoleamedagreatdealofprofbssionalknowledgerelatingto

Shipboardlifbsavingdevice畠．

An0therexampleisthemaritimesafbtyeducationalnetwork，Wherestudents
have to analyze the underlying reasons ofa maritime accident，rePeat the

accidentscenarioonthecomputerscreenandanalyzethewrongoperationthat

ledtotheaccidentbyuslngaShipThandlingsimulator．Studentscanputtheir
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discussion and research results onthe network．Wefoundthat the students

Showed a more safbtyconscious attitude，and，a食erlong discussionsthey

Prepared a safbty warningto navigators．It would seem thatthe after class

SCibnce and teclmOlogy activities have arousedtheleamlnginterests ofthe

Students，fostered better studying habits，andmostimportantly，Changed the

attitudeofstudentsfrompassive（“mademestudy”）toactive（“lwanttolearn”）．

4　Teachingresults

We are quite confidentthat the abilityofselfLstudyand practicalproblem

SOIvingofstudentshavebeenimproved．Theabilitytocollectrelevantmaterial，

togatherandsummarizeinformation，andtheabilitytocommunicateinEnglish

hasbeenenhanCedremarkably．Thestudentsaremuchmoreawareoflawsand

regulations govem1ng the safb operation of ships．As a consequence，Our

university’sexaminationpassrateofnationalofRcersandengineershasreached

thetoplevelinrecentyears．

WhensummarlZlngOureXPerience，WeWOuldsaythatthefundamentalgoal
forusistoimproveourmaritlmetransportationeducation，reCOgnlSeandadapt
torecentdevelopmentinscienceandtechnology，SOthatqualifiedstudentsare

enteringtheshippingindustry．Toachievethis，themostsuccessfu1methodhas

beenfoundtothe“TOP－DOWN”coursedesignconcept，Whichimprovedthe

Wholecoursedesign．Theoreticalandpracticalexampleshavebeenusedand

demonstratethesuccessinthisapproach．
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Abstract

InJapan，maritime related educational organizations are currently facing a

difBcult situationinacqulrlngPOtentialyoungpeoplewhowi11shoulderthe

responsibilityforthemaritimesocietyinthen禦future・TheFacultyof
MaritimeSciences，KobeUniversity，hasstarteduslnganeWCurriculumsince
thefirstsemesterof2004．Anumberofsu切ectsprovidedinthefirstoneand

halfyears aRer enrolment areintended to glVe mOtivationtowards maritime
SCiencetothestudentswhoenteredthefacultywithoutsufBcientknowledgeof

maritime science to meet the educationalobjectives ofthe Faculty．Thatis

mainlyduetotheuniversityadmissionsysteminJapan，i．e．，highschooIstudents
tend to select his or heruniversity based on the score ofthe common test

COnductedannual1ybytheGovemment．Inthispaper，aStrategiccurriculum

providedbyourfacultyispresentedtoshowhowthemotivationandknOwledge

Ofmaritlme science could befostered and enhancedincorUunCtionwith a

Strategicadmissionsystem．Ourcurriculuminthe丘rstsemestera航erenrolment

aims to entertain students withthe seaand ships uslng a high performanCe

Cruiser，CutterS，etC．，fo110WedbyteachingfuIldamentalsandcommonsensein

the丘eldofmaritimescience．Studentsleamthoseintroductorysu切ectsinthe

first one andhalfyears．Then，they are givenanOPPOrtunityto select their

Prefb汀ed department倉om the three departments of Maritime花chnolqgy

肋nqgement，肋rineTyansportationSystemsandMarineEngineeripq．Asfaras
theDepartmentofMdritimeTbchnologyManagementisconcemed，Whichhas
theprimaryroleoffbsteringseafarers，almostthi止ypercentofthestudentsare

enrolledthrougharecommendationbasedadmissionsysteminordertowelcome

Studentswhohaveenoughenthusiasmtowardsmaritimescienceatthetimeof

theentranceexamination．Thestrategiesintroducedherewouldbeagreathelp

forothermaritimeeducationorganizationswherethenumberof叩Plicantstends
todecrease．
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l IntrOductiom

l．l GrowiJlgdimcultyinacqulrlJlgPOtentialstudeJltS

Thepopulationof18yearoldyoungpeoplereachedapeakatthebeginnlngOf

the1990S．Itiscontinuouslydecreaslng．By2007，thenumberofapplicantsis

Predictedtobeequaltothetotaladmissioncapacityofuniversitiesandother

highereducationinstitutesinJapan・Someuntversitieshavealreadybeenforced
to close，and others are confrontedwithserlOuSfinancialproblems．Figurel

illustratesthetransitionofthesituationforJapaneseuniversitiesoverthesethirty

yearS・

Accordingtoarecentreport，Only14％ofhighschooIstudentsstudyphysics・
Asaresult，thenumberofstudentswhowanttoleamatthefacultiesrelatedto

scienceandteclm010gyisdecreasing．ThesesituationsalsoputKobeUniversity，
FacultyofMaritime Sciences（KUFMS）intoadifBcultsituationinacquiring

POtentialstudents，

1975　　1980　　　　　　1990 2000　　　　2005　　　2010

Figurel：　TransitionofthesituationofJapaneSeuniversities・

1．2　SituationofKUFMS

KobeUniversity，FacultyofMaritimeSciences（KUFMS），OriginatedfromKobe

UniversityofMercantileMarine（KUMM）・KUMMwaFuni鮎dwithKobe
University（KU）twoyearSagO，KUisoneofthelargestunlVerSitiesinJapanand

hasahighreputation録omeducationalandresearChpointsofview・

Inthepast，Whentheoccupationofaseafarerwasregardedassuperiorto

Othersin many respeCtS SuCh asincomeand working conditions，maritime

universitiesinJ叩anCOuldhaveeasilyacquiredpotentialstudentswithoutany

SpeCific strategy・Such a situationwasthe sameinthe case offisheryhigh

schooIs．However，thenumberofyoungpeoplewhowanttObeseafarersstarted

to decreaseinaccordancewiththerapideconomic growthinJapan．Thisis

mainlybecausetheyregardedthedailylifbofaseafarerasasevereone，Which

alsocreatesaseriousSituationtoKUFMS．TheprlmarymissionofKUFMSisto

foster young peOPle wofkingfor maritime and related societies as well as

seafarers．¶lerefore，itissigni且CantlyimportanttoacqulreCOmPetentStudents

Withasufncientscholarshipatthetlmeofenrolment・
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2　AdmissionsysteminJapanaJldhowstudentsselect
umiversities

2・l AdmissiomsysteminJapan

Ordinarily，tmiversityapplicantstaketheentranceexaminationinthefollowing

manner・FollowingtheCommonEntranceEkamination（CEE）conductedbythe
MinistryofEducation，theytaketheentranceexaminationimposedbythetarget
umiversity．Although anumberofuniversities，eSPeCial）yprivate universities，

SelectstudentsonlybasedontheCEEscore，mOStnationaluniversitiesadoptthe
aforementionedprocedure．

AnOtherpopularadmissionsystemisAdhLssionbyRecommenゐtion（ABR）．
AconsiderablenumberofuniversitiesintroducedtheABRsystemmorethan
twentyyearSagO．TheABR叩PlicantSarenOtallowedtotaketheexaminationof

Otheruniversitiesoncetheypasstheexamination．TheABRsystemhasbrought
agreatadvantagenamelythatuniversitiescanacqulreStudentswithenthusiasm

andinterest towards the education and research丘elds provided by each

university・Onthecontrary，theCEEscorヲSOftheapplicantstendtobelower
COmparedwiththoseofthestudentsfbllowlngtheordinaryentranceexamination
SyStem・

2．2　Howstudemtsselectuniversities

InJapan，universitiesareroughlydividedintotwocategoriesaccordingtotheir

SPeCialized重elds，i．e．，the felds ofscience andteclm01ogyandthefields of

humanand socialscience．Universityapplicants ordinarily selecttheirtarget

university倉om either丘eld．Needless to say，the applicant’sinterest and

enthusiasmtowardtheeducationandresearchfieldsarethemostdecisivefactor

When selecting tmiversitjes．Atthe same time，the CEE score has become a
CruCialfactoraswell．

2．3　Meritsanddemt汀itsofCEE

TheCommonEntranceEramination（CEE）wasintroducedintotheadmission

SySteminJapanabouttwenty一重veyearsago．TheCEEhascontinuouslybeen

COnductedallthetimeuptonowwhilebeingsubjectedtovariousmodifications．

ItisworthnotingthattheintroductionoftheCEEhaschangedtheJapanese

educationsysteminmanyrespeCtS．TheorlglnalintentionoftheCEEwasto

guaranteethefundamentalscholarshipofuniversityapplicants．Undoubtedly，the

CEEhasbroughtagreatmerittotheapplicants．BasedontheCEEscore，they

CanChoosethetargetuniversitywithahighpossibilityforsuccess．

Atthesametime，theCEEhascreatedanewuniversityrankingsystem．That

is，eVeryuniversityhascometoberankedaccordingtotheCEEscoresoftheir

applicants．h otherwords，through twenty一缶veyears ofexecution，the CEE

mighthavebecomeakindofgovemOrOftheentranceexaminationsystemin

Japan．Thissituationhassigm摘Cantlychangedthestandardofhowanapplicant
Selectsthetargetuniversity．Onecan saythattheselectionofauniversitynot



296MaritimeSecurityandMET

onlydependsontheintereststowardtheeducationandresearCh鮎ldsbutalso

theCEEscoreofeachapplicant・Franklyspeaking，SOmeaPPlicantstendtotake

theexaminationoftheuniversitywithwhichtheyhavethehighestlikelihoodof

passlng・Tnaddition，highschooIsandpreparatOrySChooIsalsofollowthestream

statedabove．Inordertoobtainasmanysuccessfu1applicantsaspossible，they

sometimesguidethestudentsaccordingtotheCEEscorewhendecidingthe

targetuniversity．

2．4　EnthusiasmandintereStStOWardmaritimescience

ItisdefinedbyKUFMSthatthescienti且cpnnciplesofmaritimescienceare

fundamentallysupportedbyscienceandtechnologyandcloselyrelatedtosocial

science．OurapplicantsseemtoconsiderKUFMSasoneofthefacultiesrelating

toscienceandtechnologyBelds．MeanWhile，KUFMSissometimesregardedas

afacultyaimedatfosteringseafarersfromitshistory・Althoughbringlngup

seafarersisit，smostimportantmissionasaneducationalorganization，thereal

situationisthatonlytwenty一丘vepercentorlessofthethcultygraduatesbecome

Seafarers nowadays．Most ofthe other graduates contribute to the maritime

SOCietyoritsrelatedfields．Consideringtheserioussituationexplainedsofar，

therefbre，itissign摘CantlyimportantfbrKUFMStoacqulreCOmPetentStudents

bymeansofaneffbctiveadmissionstrategyandtooffbranattractivecurriculum

enhancingthemotivationofthe斤eshmen．

3　Strategies伽racqulrlngPOtentialStudentsandofFbring
efJbctivecurriculum

3．10utlineOfKUIrMS’sstrategy

TakingaccountofthecurrentsituationexplainedinSectionsland2，KUFMS

hasintroducedthefo1lowlng admission policy andintroductory education

SyStem．Figure2schematicallyshowstheoutlineofKUFMS’sstrategy・

3．1．1Admission

In addition to young people having a naturalinterestinmaritime science，

KUFMSis making effbrts to acqulre POtential students with sufRcient

SCholarship，Whoareattractedtoscienceandtechnologyandalsohavesome

interestintheseaandships．Thestrategyistowelcomeapplicants丘omalarger

POPulation．

3．1．2Introductoryeducation

Byprovidinganattractiveintroductorycurriculumonmaritimescience，KUFMS
intendstostimulatetheinterestof放eslmentowardsmaritimescience．

The strategyis that the motivation towards maritlme science could be

enhancedthroughaneffbctiveandattractivecurriculum，Whiletheimprovement

ofthe students’scholarShip onfundamental subiects，SuCh as mathematics，

physics，etC．，isfairlydifncultaRertheenrolment・
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Figure2：　OutlineofKUFMS’sstrategy．

3．2Concretcphns

3．2．l Packageadmissionsystem

Students are admitted through the Pac毎A（如才ission昂桓tem（PAS），Which

meansthattheyenterKUFMSwithouttheirdepartmentbeingassignedatthe

enrolment．OneandhalfyearSlater，eaChstudentchooseshisorherdepartment．

Ifthe number of students exceeds the capacityof each department，the
determinationis made onthe basis ofthe number ofcredits that the students

have receivedin the　丘rst year．This admission system provides several

advantageStObothKUFMSandthestudents．KUFMScanacqulreCOmpetent

Studentswithahighscholarship丘omalargerpopulation．Besides，thissystem

urgesthestudentstostudyhardinordertobeasslgnedtotheirtargetdepartment．

Forstudents，theycanchoosetheirdepartmenta鮎rtheyhaveleamedthe
fundamentalsofmaritimesciencethroughintroductorysubjectsinthefirstyear．

Accordingly，Students canCOntinueleamlnginthe departmentinwhichthey

reallywanttOleam．

3．2．2Attractivesu叫ectsforenhaIICingthemotivationtowardmaritime

Threesubjectsaimedatenhancingthestudents’motivationarepreparedinthe

Grstyear．Mbrine勒ortsandBoatIhndlif7g，LearnPomtheSea，andSwimming
havetwoobjectives，i．e．，forstudentstoeruoyandleamabouttheseaandships．
An0thersubject，GeneralStu4yl，isalsoimportant，inwhichstudentscanleam
theoutlineandtheobjectivesofthethreedepartmentsofKUFMSthrougha
Seriesoflecturesprovidedbytwelveteachersspecializingindif稔rentresearCh

鎖elds．Thesefoursubjectsintendtoo飴rsufBcientinformationforthestudents

Whenselectinghisorherdepartmentinthesecondyear．

3．2．30Jle－mOnthonboardtraininginthcfirstsummer

ExperienceofonboardshiptrainingenablesthestudentstoleamWhatmaritime

SCienceis．ForstudentshavinganydifBcultyintheonboardshiptraining丘om
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physicalormentalpolntSOfview，altemativeshort－termShiptrainlngCalledthe

OnboardSeminarhrMritimeScienceispreparedbyusingKUFMS’straining

Ship，FUKAE－MARU．TheperiodisusualbIessthanoneweek・Additionally，

thosestudentswhotookthecreditoftheonboardseminarandhopetogeta

Seafarers’certincate are urged to takethe OnboardSeminarlβr肋itime
Stienceinthenextsummer．

3．2．40pporttmitytoIcarnSocialScience

Aspecialsubjectgroup，Whichiscommonlyopenforthreedepartments，glVeS

anopportunityforanystudenttolearnSeVeralsubjectsprovidedbyFacultiesof

Law，EconomicsandBusinessAdministration．ThisunlqueCurriculumisin1ine

withKUFMS’seducationpolicy．

3．2．5Equalopportunitytobcaseafhrer

The D甲artment Qf’Mbritime花Chnology Management has the priorityin

fosterlngSeafarers．ThestudentsassignedtotheotherdepartmentsarealsoglVen

anOPPOrtunitytotakecreditsrequiredtobeseafhrers・Thissystemincreasesthe

PrObabilityfortheMaritimeSocietytoacquirecapableseafarers．

3．2．6Classteachersystem

TwoorthreeteachersareasslgnedasaClass Tbachertoeachdepartmentin

Ordertoguidestudentsintheirstudy，CampuSlifbandsoon・ClassTeachersalso

help students to nnd jobs at graduation．This thoughtful systemfollows
KUMM，Stradition．

4　AnalysisandestimationofcurrentStatuS

4．1EntranCeeXamination

TheaverageCEEscoreoftheapplicantsdistinctivelyincreasesa氏erintegration，

Whichmeansthesuccessoftheintegrationprogramandtheintroductionofthe

ハ八・hgL・．I止血両りJ巧1－、…〃．

4．2　StudentsIrecordsintheJleWCurricuIum

Recordsofthe且rststudentsofKUFMSaftertheintegrationareSlightlybetter

thanthoseoftheformerKUMM’sstudents．

4．3Assignmentofstudcntstothreedepartments

KUFMS consists ofthree departments，肋ritime Tbchnokw A勿n聯ment，
MdritimeTyan岬OrtationSystemsandMbrineEfqineering．Eachdepartmenthas

theprescribedstudentnumbersofninety，鎖氏yandsixty・InthecaseofMaritime

TbchnologyMant郡ment，thenumberofapplicantswasabitsmallerthanthe
prescribed one．Just aRer enrolment，almost halfthefreshmen hoped to be

肋rineET7gineerif智Students．Itisconsidered，therefbre，thatthesituationhas
beenimproveddueto ourintroductorycurriculum．However，furthere8brts
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shouldbemadetoprovideabettereducationsystemfor舟eshmen．Incidentally，

Mdritime Tbchnoわ紗Mmqgement students canSelect eitherthe脇vigation

COur亨eOrtheShわEngineeringcourSeatthetimeofdepartmentasslgnment・

5　Concludingremarks

EvaluationofKUFMS’sstrategyistobedoneatthegraduationofthenrst

students．KUFMSisdeterminedtotakeanypossiblecountermeaSuretOimprove

theeducationqua）ityevenintheprogressofthecurrentcurriculum・

Finally，KUFMShasthecon航dencethatthestrategiesproposedheremakeit

possibletocompletethemissionoffosteringcompetentgraduatesworkingfor

domesticandintemationalmaritimesocieties．
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MainstreamlngIlealthinmaritimeeducation

andtraiming
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Abstract

Death，iduries and diseases remain a mqOr prOblem among the world’s

seafarers．Afbwreasonsare：lackofknowledgeonhealthproblemsrelatedto

maritimework，OCCuPationalrisks，vulnerabilityduetomobility，eXpOSuretO

diseasesinotherplaces，behaviourandpractices，andaccesstomedicaland

healthserviceinformation・Despitethemandatorytrainingasstipulatedinthe

STCWConvention，healthknowledgeisnottranslatedtoactionswhileonboard

Ships．lntact，thepracticeofself二medicationaggravatestheproblem・

Theradi0－medicalserviceisnotpopularlyusedandtendsonlytobeusedin
situations ofextremenecessityonboard．The consequence ofthisillhealth，

accidentsanddeathsmayresultinlossofproductivity，lossofincomeforthe

familyandthenationaleconomyandahighcosttotheinsuranceindustry，ln
ParticulartheP＆lClubs．

Increaslngly，pre－medicalexaminationisbeingrequestedinane餓）rttOlimit

healthclaims，Whichmayamounttomi11ionsofdollarSeVeryyear・

Oneapproachtocontaintheproblemismainstreaminghealthinmaritime
educationandtraining．MethodologleSandapproachesonmainstreamlngwi11be

discussedinthispaper．
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Advancededucationandresearchonmarine

PrOPulsioIトnewmethodhranaly2＝ing

PrOPulsionperhrmanceinservice

M．Uchidal＆E．Nishikawa2
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Abstract

Themostimportantsu句ectoflogisticsistomakeane飴ctivetransportationof

CargO　and people．Seafarers who areinvoIvedin sea－tranSPOrtation take

responsibility notonlyfor safbty ofoperationsbutalsoforeconomicaland

environmentallyfriendlyoperations・ItisverylmPOrtanttOgraSptheknowledge

Ofreal－timeshippropulsionperformanceonboardinordertooptimizeoperation

andmaintenanceplannlng・ShippropulsionperformanCedeterioratesinservice

because ofincreaseinthe hullresistanCe and deterioration ofthe prope11er

performance caused by the adhesion of sessile organisms onits surface・

However，0nlytherelationshipbetweentheshipvelocityandthesha氏powercan

be directly detected on board・Itisimpossible to divide the propulsion

performanceintotheinmlenCeOfhu11resistanCeandpropellerperformanCeby

the conventional analysIS method．The authors，by carrylng Out mOdel

experimentsinshipmodelbasinandactualshipexperimentsontheFukae－maru

whichisinstalledwith a sha氏torque meter and a sha氏thrust meter，have

developed and proposed a new analyzlng method，Which by numerical

calculations caneStimate，inservice，the hull resistance and the prope11er

PerformanCeindividually．

AccordingtothisproposedmethodofanalyzlngShippropulsionperfbrmanCe

inservice，thehullresistanceperformanCeandthepropellerperformanCeCanbe

graspedindividually；therefore，theprevailing surface condition ofhulland

propellercanbeestimatedcorrectly・Theproposedmethodcanbeusefu1in

makinganeffbctivemaintenanceplan，andtoachievinganeconomicalandan

environmentallyfriendlyoperation．

んり・ln〃血・／仰／り血ん州Pr小げ〃′・仙・し・・／＝／／′・し雨、Jl仙・し・・／り叩－しイ／し・J1，しγ直川J仙－し一・
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l Introductiom

Propellerandhullsurfaceofactualshipsarefouledandtheirrouglmessincrease

inservice，duetovariousCauSeSSuChasdeteriorationofpaintlng，adhesionof

SeSSile organism，CaVitation erosion，etC．Theincrease ofrouglmessinduces

increaseofhullresistanceanddeteriorationofpropellerperformanCe．Bothof

themleadtosameresultsuchasincreaseofpoweranddecreaseofshipspeed．

Therefore，the deterioration of prqpulsion performance cannot be divided

COnVentionallyintoeffbctsofhullandpropeller舟omlogbookdataanalysis．

Anewanalyzingmethodhasbeendevelopedpaylngattentiontotherelation

betweenpropellertorqueandthrustcharacteristics．Thenewmethodcandivide

the propulsion performanceinto the hull performance and the propeller

PerformancebytheanalysISutilizinglogbookdata，Sea－trialdata，PrOPelleropen

Characteristicsandselflpropulsionfactors．

2　Proposedanalysismethod

2．1TypicalconVemtiomalme仙od

Thepropellershafttorquecanbeusuallymeasuredthroughthetorsionalstrain

OrCanbeestimated舟omthespecifiCfuelconsumptlOnandthesha銃revolution

SPeedinactualShipsatsea．Ontheotherhand，thepropellershaftthrustisnot

measuredinnormalmerchalTtShipsbecausethecompressiverigidityofpropeller

Shaliisextremelylargerthanthetorsionalrigidityanditisdifnculttomeasure

thepropellershattthruSt．

ThepropulsionperformanCeOfactualshipatseadeterioratesduetovarious

払ctors，SuChasweather，SeaCOndition，hullfouling，prOPellerfoulingandsoon．

Themonitoringmethodofpropulsionperfbrmancehas basicallybeenbythe

analysis ofLog－datafor relatioI鳩hip between the M／E powerand the ship

Velocity，aSShowninFigurel．Itisimpossibletoinvestigatethee脆ctsofthe

hullresistanceandthepropellerperformanCeindividually・

P
cm圃場On細

く≒＝コ

－　餌仰山（SeaTri叫
■■■■■　紬喝町制1血訂Sel喩割

Figurel：　Typicalconventionalanalysis．

2・20utlineofproposedmethod

Acertainrelationshipshouldexistbetweenthedeviationofthesha氏torqueand

theshaRthruStOfafouledpropellerfromcleanpropellerperformance．Ifthe

relation between them could be detected properly，the shaftthrust can be
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estimated　録om the measured sha航　torque　in　service andthe propeller

performanceincleancondition，andthenthevariationofpropellerperformanCe

due tothe surfacefouling can be estimated．Therefbre，the variation ofhull

resistanCeisalsoestimated放omthepropellerthruStbytakingintoaccountofthe
thruStdeductioncoefncient．

TheestimationmethodforthechangeoftorqueandthruStthroughthechange

OfdragcausedbythepropellersurfacefoulingwasproposedbyKaizull］，The

methodwasbasedontheevaluationmethodforthescaleeffbctofpropellers

PrOPOSed byITTC1978［2］．SR233［3］also carried out development ofan

advancedmonitoringmethodforshipperformancebyuse ofthe TTTC1978

method．Theestimatedresultsofpropellersurfaceroughnessbybothmethods

agreequalitativelywithactualmeasurementsthatthetorqueinCreasesandthe

thrustdecreasescausedbythesurfacerouglmess，buttherearelargedifftrences

quantitativelybetweentheactualandtheestimationresults．

ThenewanalyzingmethodforpropulsionperformanCeOfactualship has

been developed and proposed by the authors［4］by carrying out ofmodel

PrOPellerexperimentswithvariousartiGcialroughness，numericalcalculations
basedonhydrodynamictheoryandactualshipexperimentsonatrainingship

equippedwiththruStmeaSuringdevice・Theoutlineoftheproposedmethodisas
followsandasshowninFigure2．

Figure2：　ConceptofproposedanalysIS・

Stepl．Tograspcertainrelationshipbetweenthedeviationsofthetorqueand

thethruSt：

Propellerperformanceis estimatedundercleanand severalfouled

conditionsbymodelexperimentsornumericalcalculationsandthe

・relationbetweenthedeviationofthetorqueandthethruStisgrasped
inadvance．

Step2．Toestimatethepropellerperformanceinservice：

ThepresenttorquecoefRcientiscalculated斤ommeasuredtorquein

SerVice，andthepresentthruStCOefncientisestimatedbyuslngOfthe
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relationobtainedinthestepl．Thepresentpropellerperformancein
servicecanbeestimated．

Step3・ToestimatethehullresistanCeinservice：

Thepresenthullresistancecanbeestimated舟omtheprope11erthrust

bytakingintoaccountofthethruStdeductioncoefncient・

2．3EstimationofrotlghnessefFbctsollPrOpel］erperfbrmance

The procedurefor estimation ofrouglmess e脆cts on propeller performance

COnSistsoftwosteps．Tnthe且rststep，theboundarylayercalculationisdonefor

twodimensionalbladesection．Thepropellerbladesectionis．regardedtobe

deformedduetothesurfacerouglmess，aPParentlybythegrowthofathickness

Oftheboundarylayer．Inthesecondstep，thevortexlatticemodel，basedon

l的ing surface theory，is adoptedfor the calculation ofa three－dimensional

PrOPellerperfbrmanCe．

2．3．1BoundaryIayercalctIlationtbrtwodimensioTlalbladesection

YamaguChil5］has developedapredictionmodelfortheviscosityef托cts on

hydrodynamic characteristics of2DhydrofoilandtheFORTRAN77program

PaCkage has been opened as afreeware．The boundarylayer displacement

thicknesscanbeestimatedbythismodel．Theestimationofrouglmesse脆cton
2D blade section can also be carried out by the program，with　minor

mod摘cation．TheprlnCiplesofmodellingandcalculationprocessaredescribed
in［5］andtheauthor’spaperl6］．

2．3．2ThreedimensionalpropcllcrperfbrmaTICeCalculation
The three dimensional vortexlattice modelis usedforthe calculation ofthe

PrOPeller performance．Each blade section ofpropelleris co11Sidered to be

deformed bythe boundarylayer displacement thickness due to the surface

rouglmess．Theefftctsofsurfaceroughnessaretakenintoaccountasthechange
ofcambercurveandbladethickness．

2．3．3Therelationbctweendcviationsofpropellerthrustandpropeller

torqⅦe

TherelationbetweenthedeviationsofthepropellerthruStCOefncientandthe

propellertorque coefficientcanbe graspedby severalcalculations described

aboveatacertainnumberofsurfacerouglmessconditions．

Thevalidityofthepredictionmethodis con甫rmedby acomparisonwith

model experimentSin the author’s previous paper【6］．The principle of

Calculationprocessisdescribedinthepaper，

3　Resultsanddiscussion

Thecalculationandexperimentresultsofapropelleropenperformanceunder
SeVeralfouledconditionsareshowninFigure3．There］ationbetweendeviations

OffouledpropellerperformanCe丘omthatofthecleanpropellerperformanceis

ShowninFigure4withresultsofsimpli鮎dmethodbyNishikawaandLiul7］
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andITTC1978method．ltcanbesaidingeneralthattheproposedestimation

methodforpropellerroughnessefftctispre恍yaccurate．

Figure3：　Experimentresultsoffbuledprope11erperformanCe．

0．002 0．004　　　0．006　　　0．008
△Kq

Figure4：　RelationbetweenAKTandAKQ・

Theproposedmethodfbranalysiswasappliedtotrainingship“Fukaemaru”in

actualservice．Sheis equippedwithtorquemeteraswellasthrustmeter．A

SeriesofspeedtestswerecarriedoutinordertoinvestigatetheefFbctsofhu11

andpropellersurfacefoulingonpropulsionperfbrmance．Theexperimentresults



308MaritimeSecurityandMET

andestimationresultsobtainedbytheproposedmethodareshowninFigures5

and6．Asseen，itcanbesaidthattheestimationresultsexplainverywellthe

deteriorationofpropellerperfbrmanceandhullresistance．

Inordertoinvestigateitsapplicationfbrgeneralships，ananalysisofAb－Log

dataofanoceangolngVeSSelwascarriedoutaccordingtothisproposedanalysis

method．TheestimationresultsofpropulsionperfbrmanceareshowninFigureS

7and8．Figure7showstimehistoryfor6years，Withtwodry－dockings，

0．4　　　　　　0＿5　　　　　　0．6

Js

1

仁．

0．8

0．6
才
（＝〉

0．4

出

0．2

0．4　　　　　0．6　　Js O・8

Figure5：　PropellerperfbrnlanCeOf“Fukaemaru”inservice・

9　　10　　11 12　　13　　14

Vs（kmt）

Figure6：　Hullresistanceof“Fukaemaru”inservice・

Thepropellerperformancetendsto deterioratereasonablyasthetimepasses

住omthepreviousdockingandtendstorecoverduetocleaningwo止satdry－

dock．But，itisdifnculttoseeacertaintrendofchangesinthehullresistanCe

PerformanCe．Fjgure8Showsallthedataofpropelleropencharacteristicsandthe

hullresistance coefncientrespectively during nrst serviceterm，i．e．inclean
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COnditionbetweenthe start ofservice andthe Grst docking．The estimation

results spread on boththe甫gures．However，thereis a specinc distribution

Pattem，1．e．theadvancedratioespeciallyextendstoawidevaluealthoughthe

measuredtorquedoesnotchangewidely．Thevalueofthedataofshipspeedis

WOnderedabouttheaccuracy．Iftheship speedsdatawouldincludeacertain

error，the analysISreSultsarea飴ctedasshowninFigure9．Anerrorinship

SPeeddatahasagreatinnuenceontheestimationofresults，eSpeCiallyofhull

resistanCe，becausethepresentthrustperformanCeisestimated丘・Omthepresent

torquecoe用cientandtheperformanceofcleanpropeller，andthehullresistance

is obtainedfrom the propellerthrust．It shouldbe stressedthat a ship speed

measurementdeviceisnotgenerallydisputable，howeveritispointedoutthat

thereisanamplescopeforimprovementofrecordingmethodofshipspeedina

logbook h an ordinary way average ship speed during a watch periodis

Obtained丘omtherunningdistancefor4hours．Attentionmustbepaidtothe

factthatashipspeeddataoflogbookincludesasubstantialerrorforpropulsion

PerformanCeanalysIS．
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4　Concludingremarks

ThenewmethodforanalyzingpropulsionperformanCe，Whichinactualservice

CananalyzetheageddeteriorationofpropellerperformanCeandhullresistanCe

individually，has been described．The methodis based onthe relationship，

graspedinadvance，betweenthedeviationsofthetorqueandthethrustoffouled
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PrOPeller録omthecleanpropellerperformance．lthasbeenconmTned，through

SPeedtestson“Fukaemaru”inactualservice，thatthismethodisabletoestimate

theroughnesse晩cts ofpropellersbycomparisonofexperimentalresultsof

model propeller with artincial rouglmess，and to divide reasonably the

PrOPulsion performanceinto propeller perR〉rmanCe and hullresistance．The

methodwasalsoappliedforAb－LogdataanalysisofanoceangolngVeSSel．The

estimationresultsareinnuencedsignincantlybytheerrorofshipspeeddata．In

Ordertoinvestigatethe applicationofthis methodfor shipsingeneral，itis

essentialtocollectactualdataofvariouskindsofship，SuChasLog－data，Sea－

trialdata，SPeCifiCations，SelfLpropulsionfactors，etC．Sinceitisconfirmedthat

the proposed methodis valid basicatly，authors wouldlike toimprove the
method．
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Evaluatingseaexperiencewithaneyemark
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Abstract

This study analysesthe navigator’S eye movement on the navigation bridge

Simulator．Themainobjectiveofthisstudyisto負ndthediffbrencesbetweenthe

Sea eXperiencelevel and educationallevel to evaluate the navigator’s sea

experience；this by　坑xation points　in　the ship－handling simulator．A

measurementdevice（“EMR－8”）isusedforrecording？yemOVementS・Thereare

threekindsofexamineegroups，eaChgrouphas4examlneeS．

Grouplis2ndclass，deckdepartmentstudentswhohaveupto2．5months

SeaeXperienceonboardtrainingasacadet．Group2is4thclass，deckdepartment

Studentswhohaveupto12months．Group3isocean－gOlngmaSterSWhohave

di脆rentexperiencesasmasterorchiefofncer．Thesamescenariowasusedby
eachexaminee．Thevisualfieldwasdividedintothreepartsinside，OutSideand

Others．Sign摘cantresults，aS Shownbelow，WereObtainedbythecomparison

Withdiffbrencesamongthegroups．

In Groupl，the examinees paidless attention to sailing．They had a

remarkab）e dif托renceinfixation durationbetweentheinsideandthe outside；

their且xationdurationfor“otherplaces”wasmuchlongerthantheothergroups，

andtheyhadverylittleexperienceinusingtheinsideequlPment．lnGroup2，the

examineesshoweddiffbrencesincapabilitiesasanavigationofncerwhichcould

be based on their sea experience and educationalprogram．h Group3，the

examineeswereprofbssionalseafarers，SOtheywereal）letopaymoreattention

toallkindsofnavigationalinformationsuchastargetShipsornavigationalaids・

Thestudyshowsthatseaexperienceasaseafareroracadetcouldbeevaluated

byuslngtheeyemarkrecorderutilizingtheship－handlingslmulator・

人－り・l…J・l八・／川J〃〃〃長打J川・＼．しこl・l・〃りIt1人≠止、．＼・l・‘目しV，l再l粧し1．、JJ小山J〃l〟恒ヾ
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l Introduction

NavigationtechologyhasbeenrapidlydeveloplnglnreCentyearS．The貢xingof

POSitionandthehandlingofshipsaremoreeasilydonethanbeforebecauseof

information technologyl1，2］．This study　analyses　the navigator’s eye

movements andusesthe same environmentalconditionsfor carrylng Outthe

Same Simulator scenario．The main objective ofthis studyis to血d the

dif稔rences between the sea experienceleveland educationallevel，and to

evaluatethenavigator’sseaexperiencebyviewlngPOintswhenuslngtheship－

handlingsimulator．

2　Experimentalstudy

Ameasurementdevice“EMR－8”wasusedforrecordingtheeye－mOVementSOf

examineesattheIstanbulTechnicalUniversityMaritimeFaculty（lTUMF）Ship

HandlingSimulator．Theexamineesweredividedintothreegroupsaccordingto

theirexperiencelevels．EachgrouphadfoureXamineesatITUMFl3］．

Figurel：　EMR－81nstrumentl5］・
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GroupIwas2ndclassdeck・departmentstudentswhohadupto2・5monthssea

experienceonboardtrainingascadets・Group2is4thclass，deckdepartment

Studentswhohadupto12monthsseaexperience・Group3wasocean－gOlng
masters who had di脆rent sea time as either master or chief officer．All

examinees were equippedwiththe EMRr8instrument，anditwas the same

scenari00fpasslng through theIstanbulStrait，Turkey・The EMR－8had a

recordingunit，Whichcouldrecordalltheareaslookedatbytheexamineesand

witheye－marks・20，000rawdatawasobtainedforeachexamineein10minutes・

FigurelshowshowtouseEMR－8duringexperimentalstudies・Theleftside

ofthefigureisthemainpartofEMR－8usedforcalibrationandsynchronization

witheyemovements．Therightpartofthe旦gureishumaninterfaceofEMR－8

whichisusedforrecordingbotheyemovementsandlookingarea・Theapparent

screen，Whichrecordsdatabyhumaninterface，isonthelowersideofFigurel・

2．1AmalyZimgmethod

Thevisual貢eldwasdividedintothreeparts：inside，OutSide andothers・The

HinsideHparthadthreecomponents‥instruments，indicatorsandenginetelegrapht

TheHoutside”parthadthreediffbrentcomponentstheseacondition，naVlgational

aidsaroundthenavigableareaandtargetships・HOthersHmeansallmeanlngless

imagesandsaccadeofeye－mOVementS・TheirviewlngPOintsanddurationswere

recordedbyacontinuousweavlngSightlineontheimagepICture・Therawdata

wastabledbyuslngthe“鉦amebyfiamemethod”・

Tablel：　Tabledby“Framebyframe”methodl4］・

l嘘曲も 開・．＿触 ・冊撃．■二軍軍．こ
．£よ■∴ 鋤

封：85二芝田

．8日二85：52

【ほ：ロ辰5毒

68こ851：彗誰

ロ8：85二盟 ▲‥　′一一一ゝ

闇：B■E淵：Ⅰ

【ほ：86こ已2

【娼：【遁泊柴

Everycellshowsl／30persecond，andcolouredcellsshowthedurationof

lookingperiodto航xationpointsintheexperimentalstudies・

3　Results

Table2，Figure2andFigure3showaremarkabledifFbrenceintheuslngOf
nauticalinstrumentsbetweenGrouplandtheothers・MembersofGrouplused
thenauticalinstrumentSlessthanothers．ThereisalsoabigdifEbrencewithin

Grouplbetweenthemembersuseofnauticalinstruments・Butconversely，there
ismorehomogeneitywithintheothergroups・Groupllookedto“otherMplaces

morethantheothers．
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Table2＝　　Percentageanddurationofexamineestofixationpoints・

lN引DEPART OUT引DEPART

nautjcmS、indiCatOrteはgraphnさV．Aidst8rget ＄ea Other 1NSIDE OUT81DE

GROU円．1 7181 449 0 523 123 1675 2102 12053 7630 2321

59，58％3，73％OIOO㌦4，34％1．02％13，90％17†44％100．00％76，68％23，32％

GROUPl．2 877 146 80 1971 988 引53 2440 11655 1103 8112

7，52％ 1、25％0，69％16，91％8，48％44．21％20，94％100．飽％日，97㌔88ナ03％

GROUPl．3 981 492 954 624 290 10402 688 14431 2427 11316

6、80％3，41％6，61％4．32％2，01％7乙08％4，77％100．00％17466％82，34％

GROU円．4 6281 648 354 654 355 1842 1835 11969、07283．00 2851，0

52．48％5，41％二，96㌔5，46％2，97％15，39％15、33％用0，00％71▲87％28．13％

GROUP21 4795 206 0 1628 458 3892 298 11269 5001 5970

42．55％1t83％0．00％14．45％3，99％34，54％2－64％100，00％45，58％54，42％

GROUP2＿2 6320 631 0 980 378 2704 988 12001 6951 4062

5之66％5，26％0，00％8．17％3，15％22．53％8，23％100，00％63，12％36，88％

GROUP2．3 6438 1272 0 654 124 3235 224 11947 77用 亜13

53．89％10，65㌔0，00％5，47％1，04％27，08％1，87％用0，00％65、77％34－23％

GROUP2．4 7703 1071 0 71 0 2349 536 11730 8774 2420

65．67％9、13％0．00％0，61％0、00％20，03％4，57％100．00％78．38％21，62％

GROUP31 4588 34 0 883 2587 3601 488 1ユ181 4622 7071

37，67％0，28％0，00％7，25％21．24％29．56号も4，01％180，00％39，53％60，47％

GROUP3．2 4458 492 0 1329 714 4415 271 11679 495Cl 6458

38，17％4，21％0，00％11，38％6，11％37，80％2，32号も100，00％43，39％56，61％

GROUP3．3 6960 34 9 1574 655 894 2366 12492 7003 3123

55，72％0，27％0，07％12，60％5．24％7，16％18．94％100，00％69、16％30，84％

GROUP3－4 4477 1306 0 2276 194 2778 1053 12084，0 5783 5248

37，05％用，81％0，00％18．83％1，61％22，99％8．71％100．00％5乙42％47，58％

GROUPl 31，59％3，45％2，56％7．76％3．62％38．40％1丸62％100．00％37，66％62，34％

GROUP2 53，69％6，72％0，00％7，17％2，05％26．04％4，33％100．00％68143％39，57％

GROUP3 ヰ二，15％3．89％0．02％12，52％8，55％24，38％8，50％100，00％46J0％53，90％

GROUPl
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30，0％

20，0％
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1　　　　　2　　　　　3　　　　　4

田NauticaIlnstruments

tlndicators
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ONav Aids

■Targetship

田Sea

■Other

Figure2：　Percentage ofGroupl members，fixation duration offiⅩation

pomts．
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GROUP2
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Figure3：　Percentage ofGroup2members’丘xation duration of Bxation

pol血S・
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Figure4：　Percentage ofGroup3members’nxation duration of丘Ⅹation

points．
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Figure5：　Percentageofgroup’saverage重xationdurationof重xationpoints・
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ThefiXationdurationtoonepointinGroup2islongerthanGroup3，andGroup

2’snxationdurationtoinsidepartsislongerthanothergroups．

ThefixationdurationtotargetshipsandnavigationalaidsinGroup3ismore

thanin other groups．The diffbrence betweeninside and outside offixation

durationinGroup3islessthaninothergroups．

4　Consideratiom

Sign浦cantresultsareshowninFigure6．Theauthorsobtainedthecomparisons

betweenthegroups．

AsforGroupl，Whowereallbeginners，theexamineespaidlessattentionto
Sailing．Theyhadaremarkablebigdi飽renceofnxationdurationbetweenthe
“inside”and“outside”．Their重xation duration of“otherplaces”was also so

muchlongerthanintheothergroups．AIsotheyhadlittleexperienceinuslng

insideequlPment．

AsforGroup2，theexamineeshadintermediatecharacteriSticsasnavigation

Ofncersbetweenprofbssionalsandbeginners．Theirdifftrencesincapabilitiesas

anavigationo用cershouldbebasedontheirseaexperience’andeducational

PrOgram．They had moderateknowledge ofthe use ofinstruments，and not

enoughexperience，SOtheirfixationdurationtotheinstrumentSWaSlongerthan

in the profbssionalgroup．Asfor Group3，eXaminees ofthis group were

PrOfbssional，SOtheypaidmoreattentiontoallkindsofnavigationalinformation，

target ships，and navigational aids and alike．Their丘xation duration of

instrumentS WaS the shortest of all because they had knowledge ofand

experienceinuslngtheinstruments．

併　　　1掛　　　重態　　　30　　・柵　　　鈴　　　蘭　　　7秒　　　西亜

Figure6： Percentageofexaminee’S甫xationdurationsbetween“inside”and

HoutsideHarea．
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InFigure6，reddepictstheaverageofthegroup’S丘xationdurationbetweenthe

“inside叩and“outside”area．Bluedepictsthedi飴rencebetweenthedurationof

theinsideandoutsideareaexamineebyexamineeforeachgroup．Remarkable

dif鞄rencescanbeseenbetweenthedi脆rentgroupsinthisfigure．

5　Conclusiom

Experienceandeducationallevelsplayanimportantroleoneyemarknxation

pointsand且xationduration・Themoreseae不perienceincreasesattentiononthe

NavigationBridge．Lowereducationallevelandlittleseaexperiencedecrease

theuseofnauticalinstrumentS．Themoreseaexperiencedecreasesthe丘xation

durationofone重xationpoint，Finally，SeaeXPerienceasaseafareroracadet

obtainedbyactualonboardexperiencecanbeevaluatedbyuslngtheeyemark

recorderwhenuslngtheship－handlingslmulator．
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Developmentofonboardshipmanoeuvrlng

Simulatorsandtheirapplicationtoonboard

training

H．Yabukil，T．Takemoto2，T・Ishiguro3＆H・Kamiirisa4
′丁場・りJ仙川、叶りrW′′・んJl，．≠イ川いLW′‘川・（イ仙車にl・‥人世・〃
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Abstract

Theauthorsdeveloped．twotypesofonboardshipmanoeuvringsimulatorsanda

newonboardtrainingmethOdutilizinganonboardShipManoeuvringSimulator

（SMS）thatmakespracticalonboardtrainingforcadetsmore successfuland

efRcient．Thispaperdescribestheoutlineofthedevelopedsimulatorsandthe

resultsofaneXPerimentconductedonatrainingshipthataimedatassesslngthe

危asibilityandthee晩ctivenessoftheproposedtrainingmethod・Basedonthe

results ofthe experiment，the authors propose an optimal combination of

onboardSMStrainingwithrealtrainingonatrainingshipanddesignedanother
onboardSMStoovercomethelimitationofthenrstonboardSMS．

入り・l…J・く／、．・州／－′州・－／．、／項目肋〃仙・〃＝函い血JJ′／＝／岬．り′止り曲目′●り力両WJJJ川●〟／仙－

し・‘／〃…JJ川川仙／／＝／扉喝．

l Introduction

Newmaritimeeducationandtrainingmethodsthatwillimprovethequalityof

onboardtrainingaredesiredsincethesupplyofableyoungo用cersisstrongly

requestedfrom the maritime communityinJapan・Combining classroom

simulatortrainingandonboardtrainingwasfbundtobeefFbctivebyMurataand

Kobayashil1］．UseofanSMSmakesitpossibletoprovidetrainingusingthe

samescenariorepeatedlyandcadetscanmastereachtechnicalelementforship

handling（elementaltechniquesl2］）onebyone・Ontheotherhand，Onboard



322MaritimeSecurityandMET

trainingoffbrsauniqueopportunityforcadetstomasterintegratedship－handling

techniquesthattakeintoconsiderationtheeffbctsofsuchextemaldistuibances

as wind and tide，and to develop an abilityto make appropriate and quick

decisionsinshiphandling，Whichisindispensablefordecko用cersl3］．From

this point ofview，the authors developed twotypes ofonboard SMSand

PrOPOSedapracticalonboardtrainingmethodforcadetsthatcombinedsimulator

trainingwithonboardSMS（onboardsimulatortraining）andrealtrainingona

trainingship（onboardtraining）．The丘rstonboardSMSwasacompacttype

Simulatorwhichwasinstalledinalectureroomofthe5，884G．T．trainingship

SeiunMaru・Fortheefftctiveoperationoftheproposedtrainingmethod，itis

necessary to assess the e脆ctiveness ofonboard simulator training fbr all

elementaltechniqueitems anddeterminetrainingitems suitableforsimulator

training・Theauthorsperformedan onboard experimentuslng SeiunMarutO

COmParetheoutcorneofonboardsimulatortrainlngandthatofrealtraining．The

resultsindicated that the training with the onboard simulator was effbctive．

However，therealtrainingwasmoreefftctivethanthesimulatortrainingfor

Certainship－handlingskillsapparentlybecausetherealequlPmentWaSnOtuSed

forthecornpacttypeOnboardSMS．Toovercomethelimjtationsofthecompact

typeSMS，WedesignedanotheronboardSMSutilizingtherealequipmentonthe

trainingbridgeofthe6，000G．T．trainingshipGingaMaru，Whichwaslaunched
inJune，2004．

2　0utlineof仙e航rstonboardSMS

ThenrstonboardSMSwasdevelopedforthepurposbofsupportingapractical

Onboardtrainingfbrcadets．TheorlglnalmodeloftheonboardSMSwasthe
COmPaCt－Size SMS“lHトSMS－ECllO”．Thefunction ofthe onboard SMSis

almostthesameasthatofafu11－SizeSMS．

間醐IDi坤by
弐丁：■占∴亘

．・；・、’・曳

声「、ト、・‥・・・

8間臨恥♪臨y

転触感蕪頭

Figurel：　Systemconngurationofthe且rstonboardSMS．

AprecisehydrodynamicmathematicalmodelofSeiunMaruandtheseaarea

databasewheretheshipoperatesduringtheonboardtrainingwereinstalledin

this simulator・The simulatoris composed ofthe simulator sectionand the

instruCtOr’s section showninFigurel．This simulatoris designedsothatall
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0Perationfortrainingcanbecarriedoutbytheauxiliarycontrolpanelinthe

Simu）atorsection．¶lerefore，Cadetscanusethesimulatorbythemselvesatthe
time of their demand without the assistance ofinstructors．TheinstruCtOr，s

SeCtionis composed oftheinstructor’s monitor，graPhic display and controI

Panel．TYLeinstruCtOr’s section allows users to produce a training scenario，

monitoravisualdisplaylmageS，SetenVironmentalconditionsandrecordthe

result oftraining．The orlgLnal compact－Size simulatoris designedfor the

trainee’sindividualtraining．Thedevelopedsimulatorcanalsobeusedtothe

teamtrainingbyusingtheportableboxtyperernotewheelstand．

3　0nboardexperlment

3．1Method

Theexperimentwasperformedusingthe伽stonboardSMSandSeiunMaru．In

theexperiment，WeChoseanchoringpracticeasthetrainingitemforcadets，Since
it requlreSintegration ofvarious ship－handling techniques．This traininglS

PrOVidedinthemiddleoftheir1－yearOnboardtrainingterm．Thetraineeswere
33Cadets of universities ofmercantile marine and their previous onboard

trainlngeXPeriencewasapproximately4monthS．Thecadets’taskwastoweigh

anchoratoneanchorageandputthe shipto anchoratan0therpre－designated

anchorage．Thecadetsdidthetaskinateamthatconsistedof3cadetseachof

Whom，intum，Played3rolesofCaptain（Capt．），Firsto餌cer（1／0）andThird

O用cer（3／0）．ThecadetsweredividedintotwogroupsofAandB，andthegroup

A cadetswentthroughthe simulatortraining丘rstandthentherealonboard

training，andtheoppositewasthecaseforthegroupBcadets．GroupAconsisted

Of17teamsandgroupBconsistedof16teams・Theprocedureoftheexperiment
wasasIbllows：

（1）Allofthecadetshad9hoursofexplanatorylecturesontheoutlineofthe

practice，manOeuVrabilityofthe test ship，the procedure of anchoring，

PlannlngOfshiphandlingandthebridgeteamWOrk・

（2）Thecadetsmadetheirship－handlingplansandtheinstruCtOrS（Captainor

SeniorProfbssorwhohastheexperienceofCaptain）Checkedthemandgave

appropriateadvice．

（3）GroupAhadtheonboardsimulatortrainingusingthesamescenarioasin

therealpractice．

（4）GroupAandBhadtherealanchoringpracticeusingthetestship・

（5）GroupBwentthroughthesameSimulatortrainingasgroupA．

Intheexperiment，theship－handlingski11softhecadetsintherealtrainingwere

SCOredbytheCaptainorSeniorProfessoraccordingtoachecklistandtheChief

Ofncer didthe same scorlnginthe onboard simulatortraining．Each ofthe

evaluationitemswasrelatedtoasmalltechnicalelementoftotalship－handling

techmiques（itemsofelementalteclmiquel2］），andtheinstruCtOrSgradedeach

itemas“good（3points）”，“払ir（2points）”or’や00r（1point）”．Thedetai1ed

evaluationitemsontheroleofCapt．areshoⅥminTablel．Theobtainedscores

Were COnVertedto abilityrankscores giveninpercentage fbreachelemental

techniqueusingthemethodproposedbyAraietal．［4］．
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Tablel：　Detailsofevaluation（Capt．）．

E le m e n ta l T e c h Il lq u e

P la n n in g

U se o f m ar k s Lb r s h ip－h an d Li11g，St an d ar d o r s p e e d c o T－tTO l，P ro p c r

a ller a tio n o r m a n ew er山名P h n a cG O rd in g to ex te l‘11a l dlStu l◆b a I－Ce，

A p p r〔・a C ll t O a n C h O r a ge，et C・

P o sitio l－il鳩

tJ se 〔げ h e a d in g llla rk s to m ea SW e d ev iat i。n 什o m c o u rs e lin e，U se o f

b e am m a r k s t o m e aS u re d LSta n C e t O a n C h o r a g e，E stim a tio l1 0 f e x t er n a l

d istl町b a n c e，D if feIren C e l兜t 肥ヽ C ll a（）t ua l a n c ll O r P O Sit io ll a n d p la．－n e d

a n c h o r p o s it i。n・

M a lle l．Ⅳe rin g

C o ul・s C SC tl in g a c c o rd in g t o sh ip’s s p e e d．S1－ip ’s p o s it io n ＆ C〉；t Cr n a l

d jsll∬b a n（⊃e，S p e e d （⊃O n tl■q l fO r C（，U rSe k e ep in g，均）e e d ¢n n tr（－l a C CO rd in g

to sh lP’s p o silio n ＆ c x te rn a l d ist tJr b an c e・

H c lm o rd c r，O rd e T tO m a te S，C o ltTm u Ilic al io rl tC・C n g・r O O m a n d tx）W

（T im in g，C te 8 1■V（－iくさe，C O rre Ct te l■1－－）

M a n a ge m e n t

P T io r iIlfb rm a tio l－tO en g・rO O m ＆ b o w （T im in g o f y B e n B 一，e tC・），

A ct u a】或a te il－tb rlTla t iD n t〔，e n g・rO O m ＆ b w （口ista n ce to a n。h O ra酢，

e tG．），M a n n el・＆ se lft p o sse ss jo n as ・CO m nla lld in g n汀i¢e r，A b iIity t lla t

g e t tlle P ic tur c in lh c b rld ge，A lt it ud e as c o m m an d ilヽ g

3．2　Results

3．2．1E恥ctsoftheprlOrOnboardsimtllatortrainingontherealtraining

Wecomparedtheship－handlingtechniquerankofgroupA（cadetswithprior

Onboardsimulatortraining）withthoseofgroupB（cadetswithoutprioronboard

Simulatortraining）foreachelementaltechniqueintherealanchoringpractice・

ThecomparisonresultsontheroleofCapt，areShowninFigure2・Thevertical

axesshowthemeanValueofship－handlingtechniquerank（abilityrankscores

l4］）ofeachgroup，Ingeneral，theabilityrankscoresofgroupAarehigherthan

thoseofgroupBforallelementaltechniques．Theevaluationresultsindicatethat
PrlOrOnboard simulatortraininglSuSefu1forcadetstopreparefortheirreal

anchoringpractice．Thisresultisalmostthesameasthatofclassroomsimulator
training evaluation conductedbyKobayashiet al．［5］qualitatively．Figure3

Showsthedeviationoftheactualanchorpositionsforbothgroups録omthepre－

designatedpositionintherealanchoringpractice．Theanchorpositionsofgroup

AareclosertothetargetpositionthanthoseofgroupB onaverageandthe

groupBanchorpositionsaremOreWidelyscatteredaroundthetargetthanthe

groupAanchorpositions．ThisindicatesthatprlOrOnboardsimulatortraininglS

effbctiveinimprovlng theintegrated ship－handling teclmique ofthe cadets．

Therefore，WeCanCOnCludethatprioronboardsimulatortrainingiseffbctiveto

improvetheship－handlingteclmiqueofcadets・

Withrespecttothe“positioning”technique，theabilityrankscoresarealmost

thesamefbrbothgroups．Thismaybebecausejtwasdifricultfbrthecadetsto

estimatetheef稔ctofwindandtideaccuratelybymeansofbearingobservation

Ofaheadingmark，andonlyonepracticesessionwiththeonboardsimulatorwas

not enough toimprovethe skill．Forthe mastery ofthis kind ofadvanced

technique，rePeatedpracticebyactualtrainingshipseemstobeeffbctive．

The details ofthe evaluation results on the“manoeuvrlng”teclmique are

ShowninFigure4．TheabilityrankscoresofgroupAarehigherthanthoseof

group Bforallthe evaluationitems exceptitem F．The abilityrank score
di飴rencesarethelargestfbrevaluationitemsCandE．Itseemsthatthecadets

triedtomastertheteclmiquesfora4justinghercourseandforcontrollingher

SPeedaccordingtotheobtainedposition（C，E）inthepriorsimulatortraining
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Sincetheinstructors explained theimportanCe Ofthese teclmiques fbr the

accurateanChoringinthe brie丘ng．On the otherhand，nO SuChlarge grOuP

dif艶renceis observedwithrespectto the teclmiquerelatedto a4justing her

COurSeaCCOrdingtotheextemaldistd）anCe（F）・Perhaps，thereaFOnisthatit
was difncultfor the cadets to master this technlqueinthe prlOr Simulator

tralnlng，Sincethewindthatexistedinthesimulatorscenariowasnotstrong
enoughfor the novice cadets to realizeits e飽ct・This technique willbe

improvedbyintroducingastrongextemaldistufbanceinthesimulatortraining
SCenarlO．
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Figure4：　Evaluationresultsofonboardtraining（manoeuvring）・

Figure5indicatesthatalltheitemsexceptD（selfpossessionasacommanding

ofncer）improveda鮎ronboardsimulatortraining・Obviouslybeginnersalways

fbelstressduringtheiractualshiphandlingbutitisdi餌culttoovercomethis

pressureinthesimulatortrainingsimplybecauseitlacksreality・Thisresult

indicates that the realonboard tralnlnglSindispensableforthe mastery of

integratedship－handlingteclmiques・

3．2．2EfFbctivenessoftherealtraining

Wemadethesamecomparisondescribedin3・2・lontheonboardsimulator
training to studythe efEbctiveness of real training・Figure6Shows the

comparisonresultsoftheabilityrankscoresofthetwogroups・Itcanbeseen
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録omthe曙gurethatthe ability rank scores ofthe cadetswith realonboard

training（group B）arehigherthan those ofthe cadetswithout realonboard

training（groupA）forallelementalteclmiques．Theaverageabilityrankscore

diffbrencebetweengroupBandAis14％andthis鎖gureisbiggerthanthatof

the evaluationresults ontherealtraining．Figure7showsthedetails ofthe

evaluationresultsonthe“manoeuvring”techniqueoftheCapt．Theabilityrank

SCOreSOfgroupBarehigherthanthoseofgroupAforalltheevaluationitems．

Withrespecttothetechniquesfora句ustinghercourseandfbrcontrollingher

SPeed according to the measured position（C，E），the abilityrank score

difEbrencesbetweenthetwogroupsarequitelarge．Theseresultsarealmostthe

Same aS those ofthe real training evaluation qualitatively．Thereislittle

di脆rencebeweenthetwogroupsonthetechniquesforcontrollingherspeed

andforaqustinghercourse accordingto externaldisturbanCe（D，F）．These
resultsarealmostthesameasinthecaseoftherealtrainingevaluation．Thisis
probablybecausetheseteclmiques canOnlybemasteredalteraconsiderable

amount ofship handling experience．The detailed evaluation results on the

“management”techniqueareshowninFigure8．Theabilityrankscoresofgroup

BarehigherthanthoseofgroupAforal1evaluationitemsandthediffbrences

between the two groups arelarge comparedwiththoseinthe realtraining

evaluationresultsshowninFigure5．
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Forthetechnlqueofself・POSSeSSedcommanding（D），theabilityrankdi脆rence
betweenthetwogroupsislarge．TheevaluationresultsshowninFigure8may

indicate the advantage of real training over simulator training on the

development of the abilityof appropriate and brisk cornmandinginship

handling・WeconsiderthattherealtraininglSmOreeffbctivethantheonboard

simulatortrainingforcadetstomastertheintegratedship－handlingteclmiques

andonboardtrainingisindispensabletotraincompetentseafarers・

4　App）icationofonboardsimulatortrainingtoonboard

training

Fromtheresultsoftheexperimentdescribedintheprevioussections，OneCan

concludethatprlOrOnboardsimulatortralnlngise脆ctivefortheimprovement

ofsuchtechniquesasmanoeuvrlng，managementandbridgeteamwork・Real

training，On the other hand，WaSfound to beindispensablefor developlng

integratedship－handlingtechnique・Theauthorsdevelopedatrainingprocedure

showninFigure9fortheeffbctiveoperationoftheproposedtrainingmethod

thatcombinedonboardSMStrainingandrealtraining・

Themeritsofthistrainingprocedurearesummarizedbelow・

（l）Simulatortraining．replicatingactualtraining，givenpriortotherealship
handlingtraining，1SeXpeCtedtoimprovecadets，ship－handlingtechniques・

（2）SinceanSMSisinsta11edonboardatrainingship，bothSMSandrealship



328MaritimeSecurityandMET

training sessions canbe givenwith alittlelapse oftime betweenthem，

makingthetrainingschemehighlye能ctive．

（3）Therealtrainingcanbeperformedsmoothlyandefficientlybecausecadets

CanCOn甫rmtheirship－handlingtechniquesandimprovethembytheprlOr

SMStraining．

（4）Instructorscanevaluateship－handlingteclmiquesofcadetsbothintheSMS

trainingandtherealtraininguslngthesamechecklistandcanglVePrOPer

advicebasedontheevaluationresults，Whichwillhelpthecadetsleamtheir

Ship－handlingteclmiquessystematically．

（5）TheexplanationofthesuitabletrainingitemsforSMStrainingandthose

for realtraining byinstructorsinthe briefingwi11assistthe cadets to

understandtheimportanttrainingitemsineachtrainingsession．

（6）Cadetscancon丘mtheirship－handlingplanintheSMStrainingpriortothe

realtrainingandcanreviseitaccordingtotheadviceofinstruCtOrS．

（7）Extremeextemaldisturbancessuchaswindortjdeincludedintheprior

SMS training scenario can help cadetslearntO take these factorsinto

COnSiderationandtocontroltheship叩PrOPriately．

（8）Any ship－handlingteclmiques ofcadetsthat are not satisfactory canbe

focusedoninfurthersupplementalSMStrainingsessions．

Figure9：　ProposedonboardtrainingprocedureCOmbinedwithonboardSMS．

5　DcvelopmentofthcsecondonboardSMS

Based on the results ofthe experiment describedin Section3，the authors

developed another onboard SMS andinstalledit on the training ship Ginga

Maru．Thefunctionofthesimulatorisasgoodasthatofafu11missionSMS．The

SimulatorwasdesignedtoutilizetherealequlPmentOnthetrainingbridgeof

GingaMarutOOVerCOmethelimitationsofthefirstonboardSMSofSeiunMaru．

TheequlPmentinstalledinthetrainingbridgeofGingaMaru，Whichisarranged

under the navigation bridge，is almost the same aS the equlPmentinthe
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navlgationbridgeandcadetscanmanoeuvretheshiponthetrainingbridge．This

makesitpossibletopractice，uSlngthesimulator，SuChteclmiquesasposition
fixingandnauticalinstrumentOperation，Whichwasdifficultwiththecompact－
sizeSMSofSeiunMaru．

FigurelO：　SystemconngurationofthesecondonboardSMS・

ThesystemconfigurationofthesimulatorisshowninFigurelO・Thesimulator

sectionisinstalledonthetrainingbridge・Thevisualsystemiscomposedofthree

setsofliquidcrystalprqeCtOrSand85－inchwidescreenandtherangeOfvision

is135degrees．TherealequlpmentOnthetrainingbridgesuchasRadar／ARPA，

SteerlngStand，Bearingcompass，EnginetelegraphandVHFtelephoneareused

astheequlpmentOfthesimulator・TheinstruCtOr，sconsoleiscomposedofa

consolePCwith LCDmonitor，three visualmonitors，aRadar／ARPAmonitor

and training recording devices．AlOO－inch wideliquid crystalprqjector，a

consolePCwithLCDmonitorand otherdevices areinstalledinthebriefing

SPaCethatislocatedintheexerciseroom・Inadditiontothesimulator，aTV

cameraandmicrophonesystemforthesimulatortralnlngeValuationareinstalled

inthetrainingbridge，instruCtOr’sconsoleandbrie釣ngspace・Whenbriefingor

debrie且ngintheexerciseroom，Simulatorscreenimagesandradarimagescanbe

displayed on thelOO－inch prqjector by connecting the controIPC ofthe

instructor，sconsolewiththeoneinthenavigationexerciseroom．

Auniquefunctionofthissimulatoristherealship－handlingreplayfunction・

ThemanoeuvringdataofGingaMaruSuChasposition，COurSe，SPeed，rudder

angle，englnemOtionandthetargetship，SAlSinfbrmationcanbecollected

usingherLocalAreaNetwork（LAN）system・Thesimulatorcanreplaythereal

shiphandlingofitsownshipandthemovementofthetargetshipinatraining
areaonthescreenintheexerciseroombasedontheactualdata．Thisfunctionof

thesimulatorwillbee脆ctivefortheevaluationoftherealshiphandlingofthe

cadetsandwi11assistthemtoenhanCetheirship－handlingskills・
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WearecurrentlyplannlngtOaCCeSStheeffbctivenessofonboardtrainingwith

this new simulator，Which uses the actual nautical equlPment and has an

additionalandimmOVative“replay”function．

6　ConclusionS

Resultsobtainedinthisstudyaresummarizedasfollows．

（1）ItisconfirmedthatefFbctivetrainingonatrainingshipcanbeachievedby

COmbiningonboardSMStrainingandrealtraining．

（2）PrioronboardSMStrainingishelpfulande飴ctiveforcadetstoimprove

theirship－handlingteclmiques．However，OnboardtraininglSindispensable
forcadetstomastertheintegratedship－handlingtechniquesincesimulator

trainingisdifficulttoprovidethe“reality”thatrealshiphandlinghas．

（3）Inthebrie屯ng，instruCtOrSShouldprovidethecadetswiththeinformationon

theimportant trainingltemSinthe SMS trainingandthoseinthe real

training．This willmake onboard SMS trainingand realtraining more
ef艶ctive．

（4）Asfortheapplicationoftheproposedtrainingproceduredescribedinthe

Section4，itisimportanttomakeapropertrainingscenarioatterselectlng

the suitable trainingitemsfor the SMS training and thosefor the real

training・Proposedtrainingprocedurecanbeappliedtosuchpracticesas

COllisionavoidingmanoeuvre，rOutenaVigationandapproachingmanoeuvre

inadditiontotheanchoringpractice．
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TheIntelligentTutoringSystemofan

EngineRodmsimulator
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Abstract

ThispaperdescribesanrntelligentTutoringSystem（ITS）usedfortheDIS－based
rea1－timeEngineRoomSimulator（ERS）attheFacultyofMaritimeSciencesof

KobeUniversity．InthisERSsystem，SOmeSPeCはcmodelsofITScanmanifbst
almostallthebehaviouralfbaturesoftherealsystemsonboardshipsespecially
those relevant to the MET（Maritime Educationand Training）goals・Ⅰts

evaluation models can　COntain　the appropriate handles，tO enable a

knowledgeable communication with theleamer about the model contents・

Therefore，theITS can provide a basisfor generatlng articulate simulation

modelstosuccessfu11yevaluatethestudentsbehavioursandcompetences・The

evaluationmethodsareespeCiallydescribedindetailinthepaper・Theevaluation

methodsaredividedintothreetypes：TypeA，TypeBandTypeCaccordingto

thedi脆rentinttractionrelationshipsamongevaluatedobjects．TypeAisused

mainlyforalinearNodeSeries，TypeBisusedmain1yforanonlinearNode

Series，andTypeCisusedonlyformalfunctionsimulation・

古り・l…・‘八、・仙〃t山〃JL・し・。仇・‘両州州JJハ〟J血喋．し・′函′しリ・り川〃、／〃＝ん〟川・・＝仙イ／山川

川JHJ叫ヾ．＼l・．、…〃．l・l・l〟旧J両川h仙力√

l Introduction

ThesteadyincrでaSeinInformationTechnology（IT）andcomputingpowerhasin
factgiven marlne Simulators a solid position，Withinthearea OfMET，aS

indispensabletooIs・However，SOmeStudieshaveshownthatmarinesimulators

areOnlyef托ctivewhenproperguidanceandevaluationareprovidedl1，2，3，4］・

¶lerefore，theIntelligent Tutoring System（ITS）and trainingfunctions are

requir9dtoprovidesuchguidanCeandevaluation・
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TeachingtraineestoactandthinkinalogiCalmannerwillprovidethemwith

thecorrectattitudetocopewithunexpectedproblems．Ithasbeenshownthat

traineeswhoweretrainedinstrictlogicalthinkingperforn1edsigniBcantlybetter

COmparedtotraineeswhowerenotencouragedtosoIveproblemsloglCallyln

ERStrainingtasksl51．Inthispaper，thetrainingtaskandevaluationmethodsare

describedin detail，reSPeCtively，The training taskis designed based on the

SystematicApproachto Training（SAT）method．The evaluationmethods are

dividedinto3types：TypeA，TypeBandTypeCaccordingtothedif托rent

interactionrelationshipsamongevaluatedobjects．Itcanavoidthehumanef托ct

inevaluation，andcanglVeaSatisfactoryscoretorealizeautomaticevaluation

andselfLtraining．

2　Trainingtask

Simulator training can be used to provide a stimulating and challenglng

environment to the trainees．Providing a challenglng and stimulating

environment does not onlyinvoIve the hardware，Creating correct and

Challenglng training scenariosis alsoanimportant factor．In this section a

trainingmethodisglVentOCreateCOnSistentandappropriatetrainingscenarios．

2・l SystematicApproachtoTraining

TheSystematicApproachtoTrainingmethod（SAT）isawell－knownmethodfor

de坑ning andimplementlng training programs originatedfrom the nuclear

industryl5，6，7，8］．We11－trainedpersonnelarerecogmizedasane脆ctivemeans

forpreventionofaccidents．TheSATmethodexpressestheviewthatthetraining

andthedesignoftrainingcoursesisacyclicprocess．¶letrainingprogramis

COnStantly revised duringthe wholel脆cycle ofaplant．Training demands

Changeduringtimeandtrainingcourseshavetoreflectthesechanges．

TheSATmethodrecognlZeSfivesequentialstepsinthedesignofatraining

PrOgram：

・　analysisoftaskandtrainingneeds；

・　designoftrainingprogram；

・　developmentoftrainingmaterial；

・implementationoftraining；

・　eValuationoftrainingef稔ctiveness．

2・2ERStrainingtaskaJlalysis

TaskanalysISisdefinedas：“Asystematicexaminationofataskresultinglna

time oriented description oftasks performed byanOperatOr，Showingthe

Sequentialandsimultaneousactivities”．Theadvantageofataskanalysisisthatit

PrOVidesthetrainingcourSedesignerwithinformationaboutthetrainingtaskin

a structured manner・There are many di晩rent methods toanalyze a task

l5，13，14，15，16，17，18］．During a task analysis the　fo110wing aspects of a

ParticulartaSkcanbeanalyzedandquantified：
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・　Whatisthedesirednnalbehaviour；

・　Whataretheimportantconditionsunderwhichbehaviorwilloccur；

・　WhatareCriteriaforacceptableperformanCe；

●　Whattotrain；

●　howtotrain；

●　howwelltotrain；

・　howmuchtimetospendontraining．

3　The航nalevaluation

WithregardstoMET，the directioninwhich simulator－basededucation and
training appears to be heading these days，the time to develop appropriate
Strategiestoevaluatetraineesislongoverdue．

4　Themethodology

Thesteadyincreaseincomputingpowerhasinfactgivensimulationasolid

positionwithintheareaofeducationalsystems・However，SeVeralstudieshave
shownthatsimulationsareonlye脆ctivewhenpropertrainingandevaluation

methodsareprovided・Inordertorealizesuchagoal，autOmatingtutoringand
trainingfunctionsrequiredleSimulatormodelstobearticulatel9］・Twofurther

requlrementSfo11ow危・Om this・Firstly，a SPeCi鮎simulation modelshould
manifbstallthebehavioralfeaturesoftherealsystemasfarasthosearerelevant

to the educational goals・Secondly，a Simulation model should contain

appropriatehandles，bymeansofwhichthesefbaturesareindexed，tOenablea

knowledgeablecommunicationwiththetraineeaboutthemodelcontents・

AutomatedhandlingoftutoringandtrainingfunctioninERStrainingsystem

requirestheavailabilityofarticulatedomainmodels・Inthispaperthequalitative

modelsaredevelopedtorealizethispurpose・Theresultisahighlystructured

subjectmattermodelthatenablestheevaluationoftraineebehaviorbymeansof

anadaptedversionoftheevaluationalgorithm・

MorespeciBcally，theERStrainingsystemhastodiagnoseandevaluatethe

trainee，s problem solving behaviorl10］・Trainees should acquire problem－

SOIvingskillssuchaspredictingor’postdating’thebehaviorofsystemsuslng

qualitativeterms・Hence，thetrainee，sproblemsoIvingbehaviorconsistsofaset
ofinferencesabouttherbehaviorofthesesystems・Thewaythetraineeinteracts

withtheleamlngenVironmentrenectsthisproblemsoIvingbehavior・TheERS

trainingsystemtherefbrehastomonitorthisinteractionanddiagnosedeviations，
withrespecttosomestandard，intermsofproblemsoIvingerrorsmadebythe
什aine6．．

1n this paper，the model－based evaluation methodl11，12］is applied to

diagnoseandevaluatethetraineebehavior・

4．1Themodeトbasedevaluationmethod

ItisnowbecomlngCOmmOninmanycountriestousethesimulatorasatesting

toolforgrantingcertincates・Forthenrsttime，gOVernmentOfficialsresponsible
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for certifying maritime

Ofncers may now

requlre Ofncers to

demonstrate on－thejob

Skills required　for

licenslng Ofncers uslng

Slmulatortestinginstead
of the traditional oral

examination partfor a

particular cert摘cation．

The questionis“how

muchdoweknowabout
the e拝bdiveness of

training and evaluation
on the simulator？”In

this paper，　the Figurel：Theconceptual丘ameworkofITS，

Intelligent Tutoring

System（lTS）basedonthemodel－basedevaluationmethodand－eXPertSyStemis

describedasthesupervisiorlandevaluationsystem．TheConceptualFramewofk

OfITSisshowninFigureL

lTS canmonitorandcontroltrainees’terminals online．Accordingtothe

StatuSanditemsselectedbyInstructorworkstation，OneOfexperimentitemswill
beproducedbyITS．A氏erthat，traineecanbeginoperatlngOnSO氏wareand／or

hardware．ITS will record the operation step by step．The recordsinclude

trainee’sname，COmmenCedtime，COmpletedtlme，rumnlngmOde，COnditionand

COntentSOfoperating・Basedonthecorrectnessofoperation，aSCOreisglVenby

ITSsystem・ResultofoperationcanbeprintedthroughlTSstationcomputer．

4・1・10PeratillgdataacquisitiotL

InordertorealizethefunctionsofITS，theoperationslgnalS斤ombothhardware

andso蝕Vareshouldbesentandcollected・Figure2showsthemlnmgmethodof

Figure2：DataacquisitionandcontroIsystem．
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datafromhardware．Allthedataarethentranslatedtothedatabase（shownin

Figure3）．It canbe dividedinto severalbases according to their di脆rent

functionsinITSsystem（showninFigure4）・

4．1．2Someworkingdefinitions

For benefit to describing and to

COmprehendtheevaluationmethods，SOme

WOrkingde負nitionsaresketchedout．

Defulitionl：（わeration Obiectis a

Man－MachineInter払ce（MMI）or a
functional area on a hardware

Panel／console．Operation object can be

described asanaggregation Ol机　qJ
basedonaspecialsequence．

Where，Wiswofkstation．作＝1，2，．．．，8）

旦is subsystem of workstation・FigWe3：Thedatac。nt，。lsystem．
α＝7，2，‥リ可

KnowledgeBaseiTXl．■■XnYl●HY血’Xi：Yi”Knowledge付omExpens

ModelBaselMB（TYpe，Name，Class，CharaCter，Parameter，Methodname，．．．）

：　　．　　　K∧M　　　：
l l

MethodBase：M甲（lndex，N＆e，UsedModel，Programname，…）

Database：D
l

l

TextBaselT

K＜M＜ME

（Name，Characterl，CharaCter2，．．．，Charactern）

K＜M∧ME∧D

（Index，Name，Date，Time，・・・）

Figure4：Therelationshipsamongdatabases・

Definition2：EvaluationNodbisanoperationalswitch，PuSh－button，pumP，

heater，COOler，Valve orisolated equlpment etC．inanOperation object q・

EvaluationNddecanbedescribedasNlPbr耶ノん（A／坤′，VLFJli＝1，2，．．．，77）．

Where，Imis to describe the characteristic of an evaluation node・
但＝Hardware，S＝SqGwarqJ；Anistodescribethevaluecharacteristicofan

evaluationnode．召＝analogj廃naL D＝（晦italsigna”；Visthevalueofan

evaluationnode；FistheflagofaneValuationnode・伊＝Tyuemeansthevalue

hasbeenchanged；F＝FblsemPanSthevaluehasnotbeenchangeq）・

De鎖nition3：No（おSbriesISaSeriesofinteractedevaluationnodeNt，Which

areconnectedtogethertorealizesomespecialfunctionsaccordingtoafunctional

relationship．NodeSeriescanbemarkedas即Ⅳ1，NJ桝∈即Ⅳ），NJ）・
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4．1．3DescriptioJlOfevaluatiollmethods

AccordingtothedifFbrentrelationships

andillationamdsearchmethodamong

EvaluationNodesNinaNode Series

Si，the evaluation methods can be

dividedinto3types：TypeA，TypeB
andTypeC．

Type Ais to describe thelinear

relationshipamOngEvaluationNodein

aNodeSeriesSi（ShowninFigure5）．N

is onlyinnuenced by N＿），The鎖nal

scoreofaNodeSeriesisdescribedas：

y＝宣cf・八・W′　　　（1）

Where，W，istheweightingfactorofN．
AmatrixM4Candescribethewhole

relationshipoftheNodeSeriesSi：
Ⅹ

・隼イ＝
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α
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（3）

Type Bis to describethe non－

1inearrelationshipamOngEvaluation

NodeinaNode SeriesSj（Shownin

Figure6）．
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Figure5：IllationandsearChtreeA．

Y

Figure6：IllationandsearchtreeB．
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Type Cis only usedfor malfunction simulation（Shownin Figure7），Each

malfunctionis providedwith up to eight choicesfortraineeto select．Each

Choicehasanoperationdescriptionandapresetscoreaccordingtotheexpert

SyStem．Ifselectedoperationiscorrecttothesimulatedmalfunction，thepreset
SCOreWillbecountedin；Otherwisethepresetscorewillbediscounted．Some

inCorrectoperationchoices canevenresultinotherconsequentmalfunctions・

It meansif these x

incorrect operations are

Selected，Other critical

malfunctions will occur

atterwards and　　the

assesslng SCOre Willbe

Verylow．Thefbllowlng

equations（9H13）are
usedfbrthedescriptions

OfTypeCindetai1＝

C＝桓q…q）（9）

df＝　方正守　（10）
た＝1

瑚円。＝eJe。Jed　（11）

∫gJded

ァ＝三石・W。′　（12）

W粛：押セな妬曙fbcわr

Y

Figure7：IllationandsearchtreeC・

CIJJI CI刀1　　・cm

（13）

Basedonthreekindsofaforementionedevaluationmethods，thefinalscoreof

trainingoperationcanbegivenaccordingtotheflowchartofFig・8・AfuZzy
assessment combined with an expert system，re丘nement and explanation

Strategiesisa用1iatedtoevaluationmoduleinordertogetaconvinclngreSult・

4・1・4Theapplicationsofeva］uatiommethodiTLMET

InthisDIS－basedreal－timeERSattheFacultyofMaritimeSciencesofKobe

University，therearetoomanysimulatedmachinerymodelsandMMI・Here，

0nly an example ofthe applicationin MET trainingis described・ln this
exampledMMI（ShowninFigure9），thereare3NodeSeries：SllNl，NJ6］fbr

HTFW system，S2lNJ，NJ2］forLTFW system andS3PL，NJ3］for seawater

coolingsystem．ThemaininformationofthisexampledMMTislistedinTablel・
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FinalScore

Figure8：Finalscoreanalysisnowchart．
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Tablel‥　　MaininformationoftheexampledMMI・

・一　一一二
J＋‡＋‡

■　　　　　　－　　　　　　　　　　■－　－　－ 1：‾未 繭編

間 ㈹ 町 ¶

AMOl AMOlOO2

1 16 A

B

3 13 A

B

2 12 A

IneachNodeSeries，TypeAisusedforevaluation．Ontheotherhand，Type
BisusedfbrtheinteractioninnuencesbetweenS］andS3，S2andS3．Inthefact，

SlisalsoinfluencedbyMainEnginesystem（inMEworkstation），AMOlOO4
Subsystem（FreshWaterGeneratorsubsystem），AMO2003subsystem（Preheating
SysteminAMO2workstation）andAMOlO15subsystem（HTFWPIDcontroller

SyStem）・Consequently，thedifRrentNodeSeriescanbecollectedaccordingto
theloglCalrelationshipswithTypeA，TypeBorTypeC．

5　Conelusions

Alongwiththedevelopmenttendencyofintelligentships，therequlrementStO
marineenglneerSarealsonslng．Consequently，aDIS－basedrealLtimeERSis

developedtosuitforthosedevelopmenttendenciesattheFacultyofMaritime

Sciences of Kobe University．It can realize the opening structures and
COmPatibility，andprovidearealisticenvironmentfortraineesincatchingthe
englnerOOmteClm01ogy．

Ontheotherhand，theevaluationmethodsoftheDIS－basedreal－timeERS

arealsodescribedindetail．Theevaluationmethodsaredividedinto3typeS：
TypeA，TypeBandTypeCaccordingtothedif稔rentinteractionrelationships

amongevaluatedo切ects．TheapplicationofevaluationmethodsinDIS－based
reat－timeERSisexempli丘ed．Itcanavoidthehumanefftctinevaluation，and

CanglVeaSatisfactoryscoretorealizeautomaticevaluationandselfLtraining．
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Reducinginterculturalcommunication
barriersbetweensea蝕rerswithdiffbrent

Culturalbackgrounds

Y．Q．Wangl，2＆P．Gu2
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〟・里′／・lんイん川川t一山、血〃仙一り／一八′lイMり／りgl∴山、／…／山

Abstract

The saft operation ofvessels depends on effbctive and efncient maritime

COmmunication，Which requlreS Seafarers to communicatelinguistically，

CrOSS－Culturally，and　interpersonally．This studyinvestigated cross－Cultural

communication barriers and factorsinvoIved　in　maritime communication．

Chineseandforeign sea払rers，Pilots，Shore staffb，“Seafarer”students and

maritimeeducatorswereinvitedtoparticipateinthestudy．Bothquantitative

and qualitative research approaches were used．The results showed that

linguistic competence，CrOSS－Cultural competence，interpersonal relationship

COmpetenCe，and psychological quality，Wereal1indispensableand worked

togethertocontributetothesuccessofmaritimecommunication．Tbese丘ndings

CanShedlightonmaritimeeducationandtraining．Inordertomakeseafarers

CrOSS－Culturallymorecompetent，theculturalaspeCtSShouldbeincorporatedinto

themaritimeEnglishteachingcurriculum．

人十川いr証・川小．、イ〃／／〟…／川JJ川J川山両日〃．し・り〃川JJ仙人川J川J／－lJJtJ・ん八　川ハ．＼・－

l・〃／／〟…／…′叩仙肋・l・．山肌叩lm〃い／′・JJ／J川ハ／J小′仙J・〟血し・l・川J仙川川h〟／川J．

l Introduction

MaritimecommunicationcompetenceinCludeslinguisticcompetenceandcross－

Culturalcompetence．However，lnmaritimeEnglishteaching，thecross－Cultural

aspectsarenotgivenadequateattention．Usuallyitisthelanguagepersethatis

taught，Whiletheculturalaspectsofcommunicationareseldomtouchedupon．

ThepresentEnglishteachingcurriculumfbrnon－nativespeakersisinadequateto
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meetthe needs ofthe globalized shippingindustry・The Maritime English

teachingprocessshouldbeoptlmizedtomakestudentslinguisticallyandcross－

culturallymorecompetent・Thispaperfocusesparticularlyonculturalbarriers
and factorsinvoIvedinmaritlme communication that couldinformteaChing

PraCtices．

2　Theoreticalbackground

2．1Cross－CulturalcommunicationandcrossLCuIturalbarriers五mthe

Kramschl1］statesthatcross－CulturalcommunlcationrefbrstotheTeetingof

twoculturesortwolanguageSaCrOSSthepoliticalboundariesofnatlOnt　Any
interaction between people withdiffbrent culturalidentitiesis cross－Cultural

communication．Communicativecompetenceisseenintermsofcross－Cultural

understanding，interculturalandcriticalcommunicativecompetencel2］・DeVito

l3］maintainsthatnonved）almessagesandtheirmeaning，SuChastheappropriate

useoftimeandspace，tOuCh，eyeCOntaCt，eyeaVOidance，facialexpressions，

bodylanguage，bodydistance，Paralanguageandsilence，etC・allcontributeto
successfu1communication．

Withtheirvariedculturalbackgrounds，“Ships’Crewshaveneverbeen so

nationally，Culturally，Orlinguistically diverse”［4］・Althoughin maritime

communication，tOalargeextent，teClmicaltermsareused，itiscross－Cultural
communicationinthemaritimecontext andvery o航eninvoIves atleasttwo

Cultures・1npreviousstudiesonmaritimecommunication，thefocuswasmostly

onthetraining oflinguistic competence andtheimportanCe OfEnglishl5］・

Attentionwaspaidtotheformationofcross－Culturalcompetencel6］，Cultural

di脆rencesl7］，andmultilingualcrewsl4］．However，伝wstudieshavebeen
conductedoncross－Culturalcommunicationbarriersandculturalfactors．

According toJandtl8］，CrOSS－Cultural communication barriersinvoIve

anXiety，aSSuming similarityinstead ofdiffbrence，ethnocentrism，StereOtypes

andprqiudice，nOnVefbalmisinterpretations andlanguage・In the maritime

context，COmmunicationbarriersmayleadtodisastrousconsequences．

2．2TcachingoftargctlanguageandtargetCu］ture

Languageandculturearetwoaspectsofanentityanda†einterdependent・As
“Secondlanguageleamlngis oRen secondcultureleammg”［9］，the cultural

aspectsmustnotbeneglectedinteaching・SincethegoaloflanguageteachinglS

tohelplanguageleamerSCOmmunicateaccuratelyandappropriatelyinthetarget

language，bothlinguisticformsandthecontextinwhichcommunicationtakes

Placeshouldbetaught・lnmaritimeeducation，besidesteachingthelanguage

itself；1anguageteaChersshouldalsoacquaintstudentswiththetargetculture・

Thiswi11helptoreducecross－Culturalcommunicationbarriers，andmakethem

COmmunicatecompetentlybothlinguisticallyandcross－Culturally・
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3　Currentstudy

3・1M二ethodology

3．1・l Researchdesign

Thequestionnairedesignedforthecurrentstudycoveredparticipants，personaI

information，and surveyed cross－Cultural barriers and factors　invoIvedin

maritlmecommunication，andsuggestionsformaritimeeducation．Theaimwas

toaddressthefo1lowingthreeresearchquestions＝

1．What cross－Cultural communication barriers exist　in　maritime
communication？

2．WhatculturalfactorsareinvoIvedinmaritimecommunication？

3・Whatis their signiBcance fbr maritlme English curriculum
development？

Thequestionnairehad18multiple－Choicestatements，elevenofwhichhada

Choiceforopen－ended answersincase some血ctorshadbeenleftout．Four
StatementSWereOnCrOSS－Culturalcommunicationbarriersandtheoccurrenceof

misunderstandingandconnictscausedbythebarriers．Fivestatementswereon

participants’viewsonculturalfactors．Therewerethreequestionsfornarrative

l．Inyourcommunicationwithseafarers舟omothercountries，Whatkind

Ofbarriershaveyouencountered？

2．As伝rascommumicationisconcerned，Whatdoyousuggestshouldbe

includedinthecurriculumforpre－Servicetrainingforsea払rersapart

倉omlanguage？

3・Whatdoyouthinkcouldbedonetoimprovecommunicationatsea
apart　from Englishlanguage teaching to marine navigation and

englneerlngStudents？

¶leSequeStionsaimedtoobtain斤omexperiencedseafarerssuggestionson

maritimeeducationandtraining．ThereweretwoversjonsOfthequestionnaire，

OneinEnglishandtheotherinChinese．Thestatementsandquestionsfbrboth
versionswereidentical．

3．1．2　Me仙ods

The survey WaS COnductedin China and Australia仕om November2004to

March2005．Samplingwastargetedatseafarerswithexperienceofbeingmulti－

nationalcrewmembers，andstaffinteractingwithfbreignships’crews．Electronic

andhard copleS Ofthe questionnairewere distributedtothose avaihble，and

responseswerereceivedinthesameway．htotall12responseswerereceived．

Forthenarrativeanswers，斤vecategoriesofbarrierstocommunicationwere

determined・These werelabeHed aslanguage barriers，Cultural bamiers，

PSyChologicalbarriers，PerSOnalityandinterperSOnalrelationships．Thelabelled

CategOriesofqualitativedatawereaddedtoSPSSdatabaseasvariables．Each

mentioninthenarrativeofanitem丘omaparticularcategorywaslabe11edas

Stated．Boththequantitativeand qualitativedatawere analysedusing SPSS

12・0・1forwindowstoobtajn斤equencydistributions．Theopen－endedresponses
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were absent録om the database as relatively fbw spec捕ed responses were

obtained．Theywereincludedinthe蔦ndingsoftheresearchpaper・

3．2Participants

Intotall12peopleparticipatedinthestudy・Morethanhalfweresea免rers，mOSt

ofwhomwereships’0用cers．Theotherswerepilots，Shorestaffk，maritjme

educators，teaChers at DalianMaritime Universityand Australian Maritime

College（AMC），Whowerealsoships’0用cers，and“seafarer”studentsregistered

atAMCfortheadvanceddiplomaofships’Masters・TheshorestaffBwere

mostlyChinesernarinesurveyOrS．Alargeproportionofparticipants（63・4％）

hadbeenamultinationalCrewmember．TheparticipantSWerefromninenations，

mostly＆omChinaandAustralia．Morethanhalf（56・3％）hadmorethan貢ve

years，at－SeaServiceand58・9％ofthembeeninhighereducation・

3．3flindings

3．3．l CulturaIbarriersinthemaritimecontcxt

Theresultsofthestudyindicatedthatcross－Culturalcommunlcationbarriersdo

existinmaritimecommunication，andthattheyleadtocommunicationfailure・

AsTablelshows，them毎orityofrespondentsbelievedthatlanguagebarriers

occurredeithermostfrequently，鮎quentlyorsometimes．Thisindicatesthat

languagebarriersconstitutethebiggestobstacleinmaritimecommunication・

With regard to cultural barriers only4．5％thought these occurred most

倉equently，WhilealargePerCentagebelievedtheyoccurredeither舟equentlyor

sometime占．personalityalsoplaysitspartincommunication，aS6．3％thought

personalityproblemsarosemost録equently，16・1％thoughtitarose＆equently

and35・7％thoughtitarosesometimes・Interpersonalrelationsproblemsshowed

simi1ar舟equenciestopersonality，althoughlesssawitasmostfrequentandmore

sawitasrare．Opinionsdiffbredgreatlyastopsychologicalbarriers，aS8・9％

thoughtit斤equently caused communication failure and25％thought this

happenedsometimes，While41・1％thoughtthisrarelyhappened。Arelatively

smallproportion（11．6％）believedotherfactorslike agedifFbrences，Cultural

difFbrencesandunclearspeechresultedincommunicationfailure・

Tablel：　BarrierscauslngCOmmunicationfailure・

N S M F F S R N T （％）

L anguage barriers 6 ．3 26 ．8 33 ．0 23 ．2 10．7 100

C ulture barri ers 14 ．3 4 ．5 2 6．8 3 3．0 18．8 2．7 100

P sychological barriers 19 ．6 2 ．7 8．9 2 5．0 4 1．1 2．7 100

Person ality 17．0 6 ．3 16 ．1 3 5．7 18．8 6．3 100

Interpersonalrelations 19 ．6 ．9 17．9 33．0 25．9 2．7 100

O ther fhctors 6 8．8 ．9 2 ．7 8．0 7，1 12．5 100

NS＝NotStated MF＝MostFrequently F＝Frequently S＝Sometimes R＝Rarely N＝Never

T＝Total．

These communication barriers canlead to the cross－Cultural connicts and

misunderstandings which occur at work，When exchanglngideas，in both
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everydaylifb　and during emergencies．Cultural bamiersleading to

misunderstandingincludenotknowingothernations’customsandhabits，WayS

Ofthinking，WaySOfexpresslngideas，rulesofbehaviour，SOCialvaluesandbody

language・SpeedofspeakingEnglish，Culturaldiffbrencesinshowingagreement，

lossoffaceconcern，nOtunderstandingcrewmembers’cultural，historicaland

SOCialbackgroundcausemisunderstandingaswell．

Ahighpercentage（58％）oftheparticipantsrespondedtothequestion：What

kindofcommunicationbarriershaveyouencounteredinyourCOmmunication

Withseafarersfromothercountries？Thevastmqjority（91％）reportedhaving

hadlanguagebarriers，23％culturalbarriers，and9．5％otherbarriers．Asto

Culturalbarriers，themost丘・equentlymentionedwerelackofknowledgeofsocial

CustOmSOfothernations，CulturaldifRrencesandculturalprefbrences，disrespect

Ofofficersforratings，reluctancetoadmitincomprehensionofamessage，Which

CauSedgreatdiffiCultyinradiocommunieation．Nextwaslackofconsideration

forthe othercommunicator such as speaking fast andusing difncultwords．

MisunderstandingofbodylanguagewasalsoabarriercauslngCOnnicts．

hconclusion，thefindingsindicatethatinmaritime communication，aPart

丘omlanguagebamiers，Culturalbarriersconstitutethebiggestobstacle．They

resultindistrust，COn且icts，misunderstandingandevencommunicationfailures．

Inaddition，greatdi脆rencesinoplnlOneXistedbetweenAustralianseafarersand
PilotsandChineseseafarers．Theformerweremoreconcernedaboutcultural

bamierswhilethelatterweremoreconcemedaboutlanguagebarriers．Thecause

WOuldbeworthstudyinginthefuture．

3．3．2　Cultural蝕ctorsinvoIvedinmaritimecommuJlication

When asked abouttheir oplnlOnS Onimportant culturalfactorsin maritime
COmmunication，anOVerWhelmingmqiorityoftherespondentsagreedthatverbal

COmmunicationwasimportant（seeTable2）．Morethanhalfagreedthatcultural
knowledge，aPprOPriate ways ofusingEnglishandnonverbalcommunication

Wereimportant．Only3．6％believedthatfactorslikeuseofhandsignalswere
important．

Table2：　Opinionsonimportantfactorsinmaritimecommunication．

N S S A A U D SD T （％）

V erbal co m m unication 1．8 53．6 42．0 2．7 100

N on verbal Com m un ication such as

facial expression s，body lang uage

肌 d gestures，etC

12 ．5 2 1．4 3 6．6 2 2．3 5．4 1．8 100

K no w ledge of each other■s

Cu StOm S，habits，SOCialval ues，W ayS

Ofthin king，etC．

11．6 11．6 44 ．6 2 9．5 1．8 ．9 100

A ppropriate w ays of using E nglish 13 ．4 15．2 42 ．9 2 2．3 5．4 ．9 100

O thers 83 ．9 3 ．6 3 ．6 1．8 7．1 100

NS＝Not Stated SA＝Strongly Agree A＝Agree U＝Uncertain D＝Disagree

SD＝StronglyDisagree T＝Total．

Table3showsrespondents’oplnlOnSOnneCeSSaryCulturalknowledge．Most

respondentsagreedthatknowledgeofothernations’rulesofbehaviour，WaySOf
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thinking，religions，Cuisine culture and eating habits were necessary　for

multinationalcrewmemberstoliveandworkharmoniously．Acceptingother

PeOPle，S cultures，having empathy andsanitary practicewere alsonecessary・

Knowledgeofothernations’nativelanguageSanddressinghabitswereregarded

aslessimportant．

Table3：　Opinionsonculturalknowledge・

N S SA A U D S D T （％）

Som e oftheirn ativ e languag e 9．8 18．8 3 0．4 16 ．1 18．8 6 ．3 100

Th eir religlOn 9 ．8 17．0 4 7．3 20 ．5 5．4 100

T heir w ay s ofth inkil1g 8．9 17 ．9 5 1．8 18．8 2 ．7 100

Th e r dressing llabits 12 ．5 8 ．0 3 0．4 24 ．1 15．2 9 ．8 100

T he

hab

r cuisine culture and eatlng

S
11．6 11．6 5 0．0 2 0．5 4 ．5 1．8

100

T heirrules ofb ehaviour 8．0 2 6．8 53．6 10．7 ．9 100

O thers 70 ．5 5．4 2 ．7 10．7 1．8 8．9 100

NS＝Not Stated SA＝Strongly Agree A＝Agree U＝Uncertain D＝Disagree

SD＝StronglyDisagree T＝Total．

Table4givesrespondents’opln10nSOnattitudesincommunication．Mostof

them believed　that fbr multinational crewmembers to work andlive

harmOniously，mutualrespectforeachother’sreligions，CuStOmSandopinions，

andappreciationforeachother’sworkachievementswereimportant・Theyalso

believedthatmultinationalcrewmembersmustmindtheirwordingandbetactful

Whenpointingoutamistakeatwork

Table4：　Opinionsonattitudesinmaritimecommunication・

N S S A A U D SD T （％）

respecteach oth erfs relig Om 7．1 49．1 40．2 3．6 100

respecteach other－s opin OnS 8．0 33．9 4臥2 8．9 ．9 100

resl］eCteaCh other■s custom s 10．7 42．0 4 1．1 5．4 ．9 10．7 100

appreciate each oth er’s w o rk

achievem ents
10．7 29．5 46．4 13．4 10．7 29．5

100

m ind their w ord in g and be tactfu l

W hen po ln tlng Out a mi stake at

w ork

11．6 3 1．3 46．4 8．0 2．7 100

others 67．9 5．4 6．3 9．8 ．9 9．8 100

NS＝Not Stated SA＝S什Ongly Agree A＝Agree U＝Uncertain D＝Disagree

SD＝StronglyDisagree T＝Total，

Mostrespondentsconsidereditimportantfbrseafarerswithdiffbrentcultural

backgrounds to have cultural awareness andknowledge of cross－Cultural

relations．hconclusion，Culturalknowledgeofothernations，understandingof

bodylanguage，CulturalawareneSS，knowledgeofcross－Culturalrelations，right

attitudestowardotherculturesandpeoplesareallimportantfactorsinvoIvedin

maritimecommunication，andneedattention．
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3．3．3Participants？suggestions

For seafarers’pre－SerVice tralnlng and maritime education，the participants

OfEbredvaluablesuggestions．ltwassuggestedthatstudentsandseafarershave

CrOS軍－Cultural competence，including cultural adaptability，Patience and

toleranCe，gOOdmannersandsocialetiquette，Sincerityandafnnity，reSpeCtand

mutual understanding，and the ability to analyseand handleinterpersonal

relationship．Itwas also suggestedthatthefollowlngaSPeCtSbeintroduced：

Culturaldi飴rences，WOrldreligions，intemationaltension，COnflictresolution，

nonverbal communication such as standard hand signals　for port use，

understanding bodylanguage andtheir di脆rent useindifftrent cultures，
difFbrent commmication modes，and generalunderstanding ofofncer／rating
relationshipsindi脆rentcultureS．Itwasalsorecommendedthatattentionbe

Paid to cultural　di飴rences when　forming multinational crews．Cultural
di脆rencesbetweenInultinationalcrewmembersshouldnotbetoogreat．Within
CreWmembers，there should notbe a dominantnationality，inorderto avoid

Clashes．In addition，it must be noted that Chinese marine surveyors all

SuggeStedo飴ringpsychologicaltrainingtostudents，eSpeCiallytrainingthemto

beopen－mindedandcon坑dent・

3．4LimitationsofthesttLdy

Thestudyhaditslimitations．Duetotimeconstraintsanddistance魚■Omthe

POSSibleparticipants，nOpilotsurveywascarriedout・Thesurveytookplace

onlyinChinaandAustralia，SOtheoplnlOnSreCeiveddidnotincludethosekom

Otherpartsoftheworld・Additionally，thescopeoftherespondents’ethmic

backgroundswasverylimited．Iftheresearchhadbeenconductedotherwise，by
Observlngrealat－SeaCOmmunication，Orbyinterviews，mOredatamighthave

beenobtained．Furtherstudyisthereforeneededtofollowupthisresearch・

4　Recom皿endations

In accordancewiththeresearCh且ndings，inmaritime Englishteachingequal

importanceshouldbeattachedtodiffbrentaspectsofmaritimecommunication・

More attention should be glVentO Culturalaspects．To make students and

seafarers cross－Culturally more competent and to reduce cross－Cultural

communication barriers，the research suggeststhat maritime education and

trainingshouldincludecuItureteachingandtraininginthecurriculum・Such

coursesascross－Culturalcommunication，interpersonalrelationship，andcross－

culturalconnictresolutionshouldbeofFbredtostudents．Studentsshouldhave

culturaltrainingandpsychologlCaltralnlngtOmakethemcross－Culturallymore

competent，PSyChologlCallystrongerandmoreadaptabletodiffbrentcultures・In

addition，auXiliarymeanS Ofcommunicationshouldbeemployedto assistin

communication．Standardsignlanguageformaritimecommunicationshouldbe

丘amed，decreedandenforcedbytheIntemationalMaritlmeOrganization・
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Multiculturalcrewsand

thecultureofglobalization

G．Benton

〃打（坤ルJ血．川〃・〟血‘一．J…入り町・、J二1－．1

Abstract

Economicandgeo－POliticalforceshavecreatedtheconditionsthroughwhichthe

maritimeindustryhasassumeditscurrentprofbundlyintemationalistcharacter．

Therefore，muChwo止hasbeendonetoaddresstheproblemsthatarisefrom
multilingual and multietlmic crew compositions，Prlmarilyin regards to
COmmunicationandtheemergentsignincanceofMaritimeEnglishasa坑eldof

Study．Lessemphasis，however，hasbeenglVentO“Culturalliteracy”andthe

importanceofunderstandingculturally－mOtivatedinterpersonaldynamicsasthey

maylmPlngeuPOnShipboardoperations．Potentialconflictsthatmaysurface

because of multicultural crews extend beyondissues of safety　due to

COmmunicationbarriers，tOissues ofmaritime security，COhesionamongcrew

members，damagetomorale，andperceptionsofleadershipsupport．Thispaper

Seekstoidentifyproblemsthatmay牢Se，andtosuggestwhatcanbedonefrom
thevantagepOintofthemaritimeunlVerSity．Itcouldbearguedthatasolution

CannOtarise付omasimplisticmandateto“tolerate”Othercustomsandcultural

PraCtices，butrathertoembedknowledgeofculturaldifFbrenceinthemaritime

Classroom，thus making the study of the cultures of globalization a core

COmPOnent Ofthe maritime Curriculum．Ofthe many obstacles facing the

21st－Century mariner，amOng them will be the need to manage cultural

diffbrencesbetweencrewmembers．The educatedmarinerwi11needtobeable

tounderstandthesimilaritiesanddif鞄rencesamongpeopleandtodevelopthe

CaPaCities to soIve problems．This could be accomplished through the

implementationofageneraleducationprogramthatemphasizescriticalthinking

SkillsandknowledgeaboutdiversityandtranS－Culturalinteractions．Finally，the

questionofglobalizationandculturaldi脆renceisnotonlyaconcemofthe
maritimecommunity．Inaworldengagedwithglobala胞irsinregardstotrade，
nationalsecurity，theenvironment，health，andjustice，issuesofmulticulturalism
impact many aspects of many trans－national operations．This paper will

COnCludewiththesuggestionthatitispossibletotumtheobjectofinqulryinside
Out．rrYLrOugh ananalysis of the way the maritimeindustry deals（both

SuCCeSSfu11yandunsuccessfully）withsuchissues，thestudyofshipboardlifb

mightproveusefu1tosocialscientistsandscholarSOfglobalization．

人●り・l…／・血●　川／J川・l・．J〃〃／J／川／／〃＝／h〃′．．小／－‘J／た‘′お目〃．′〃川・／J血l・l・。′…／両肌．

ぐ川・Jゾぐ〃／MJJJ・し・／川・肌
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l Introduction

Economic and geo－POliticalforces have，for some time now，Created the

conditions through which the maritime　industry has assumedits current

PrOfoundlyintemationalistcharacter・AsnotedbyTrehkerandCole，“OVerthe

PaSt25yearsorso，80％oftheworld’smerchantshipshavebecomemultilingual

andmultiethnicir）CreWCOmPOSition”［1］．FurthermOre，aCCOrdingtoBadawi

andHalawa“oneintenshipsoperateswithcrewscomposedof且veormore

nationalities”【2］．Muchexcellentworkhasbeendonetoaddresstheproblems

thatarisefromsuchheterogeneity，Primarilyinregardstocommunlcationand

theemergentsign摘canceofMaritimeEnglishasafieldofstudy．However，less

emphasis has been glVen tO“Culturalliteracy”and theimportance of

understandingculturally－mOtivatedinterpersonaldynamics，aStheymaylmpmge

uponshipboardoperations・

ThetextoftheSTCWResolution220f1978istakenasastartingpoint．This

Callsforanemphasison“theimportancetosafbtyofgoodhumanrelationships

betweenseafarersonboard．”Certainlysafbtyisthefoundationalconcemofall

maritimeoperations・Whatismoreambiguousintheresolution，however，1S
Whatexactlyconstitutes“goodhumanrelationships”．Howarethesefostered，

especially between seafarers of djfftrent backgrounds，ethnicities，and

nationalities？Bracketingmomentarilytheissueofe飴ctivecommunicationvia

astandardizedMaritimeEnglishplatform，WhatculturaldifFtrencesmaylmPede

goodhumanrelationships，andwhatrnightbedonetopreventorminimizethese
impediments？Potentialconflicts that may surface because ofmulticultural

CreWSreaChbeyondissuesofsafbtyduetocommunicationbarriers，andextend

toissues ofmaritime security，COhesion among crew members，damage to
morale，andperceptions ofleadership supporL This paper seekstoidentify

PrOblemsthatmayarise，andtosuggestwhatcanbedone丘－OmthevantagePOint

Ofthemaritimeuniversity．Itcouldbearguedthatasolutioncannotarisefroma

Simplisticmandateto“tolerate”Othercustomsandculturalpractices（orworse，

tojustignorethem），butrathertoembedknowledgeofculturaldiffbrenceinthe

maritimeclassroom，thusmakingthestudyoftheculturesofglObalizationacore

COmpOnentOfthemaritimecurriculum．

2　Thecultureofglobalizationandthcglobalizationofculture

Culture，1nits broadest sense，is“the set of distinctive spiritual，material，

inte11ectualandemotionalfbaturesofsocietyOrasocialgroupthatencompasses，
inadditiontoartandliterature，l脆Styles，WaySOflivingtogether，Valuesystems，

traditionsandbeliefb”［3］．lnaddition，Culturegivespeoplea“senseofwhothey

are，Ofbelonglng，Ofhowthey should behave，and ofwhat they shouldbe

doing．”［4］．Although，therearemanydisagreementsbetweenvariousfactions

Of cultural theorists，general1y speaking，When cultures areisolated and

homogeneous，thesocietiestheyengenderarerelativelystable，becausethereare

Clearlydelineatedrolesandbehaviouralexpectationsofallparticipants・When
culturescollideandcombinethepotentialforsocialandpoliticaldestabilization
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increases．Thereha）ealwaysbeencontactzonesbetweendisparatecultures，Of

course，butthishasdramatical1yacceleratedinthepresenteraofglobalizatiot一・

Thisis ma正edby㍑theinexorableintegration ofmarkets，nationpstates and

teclm010gleStOadegreeneverwitnessedbefore－inawaythatisenabling
individuals，COrPOrationsandnation－StateStOreaCharoundtheworldfarther，

hster，deeperandcheaperthaneverbefore…　Thisprocessofglobalizationis

alsoproducingapowerfu1backlash丘omthosebrutalizedorle氏behindbythis

newsystem”［5］．Ifglobalizationisthepre免rredtermgiventodescribethe

currenthistoricalmoment，WhichischaracterizedbyanaCCeleratedmovementof

good．andservicesandpeopleacrosstheglobethatbegantofu11ytakeshapein

the1970S（a decade，nOt COinCidentally，that saw the　intemational

institutionalizationofSTCWregulations），globalizationalso，then，impactsthe
formation and dissemination of“culture”．ForJohn Tomlinson，“Culture has

longhadcorLnOtationstyingittotheideaofa丘Xedlocality・Theideaof’a

culture，implicitly connects meaning construction withparticularity and

location”【6］，lnaddition，aSJolmClifbrdwrites，“Dwellingwasunderstoodto

bethelocalgroundofcollectivelifb，traVelasupplement；rOOtSalwaysprecede

routes”【71．

Hereinliesthecrux：Cultureisgenerallyassigneda且xed，localparticularity，

thereforeglobalization，Withitscomplextendrilsofconnectivity，Weakensthe

tiesofculturetoplace・Di脆rentculturesarebeingirrtroducedtooneanOtheron

a scale never seen before（the globalization ofcultures）；COnVerSely，this

intemationalismandcosmopolitanismproducesanewcultureofhybridityand

heterogeneity（thecultureofglobalization）・Thepotentialtensionswithinthis

dialectic are worth explorlng，particularly withinthenarrower obiectives of

maritimeeducationandtraining．

3　Complexitiesofculturalheterogeneity

Seafarershavetraditiona11ybeenvehiclesbywhichcultureistransmittedand

transmogrinedacrossspace，butnowitistheshipitselfwhichmaybethesiteof

complexculturalexchangesandnegotiations・Thereis，Ofcourse，alongand

colourfulhistoryoftheuseofmulticulturalcrewsonocean－gOlngVeSSels，andif

oneistobelievethenineteenth－CenturyAmericannovelistHermanMelville，this
culturalheterogeneityiswhatmakestheseafaringliftsovibrantandfu1fi11ing・

Yet，ifindigenousculturegivespeopleasenseofidentity，italso“impacts

behaviour，mOrale，andproductivityatworkaswell，andincludesvaluesand

pattemsthatinnuencecompanyattitudesandactions”【8］・Onamacropolitical

level，SamuelHuntingtonhaswrittenthatperhapsHthefundamentalsourceof

humanconflictinthisnewworldwillnotbeprlmarilyideologlCalorprlmarily

economic・ThegreatdivisionsamonghumankindandthedominatlngSOurCeOf

conflictwillbeculture・‥Globalpoliticsisbeingreconfiguredalongcultural

lines・Peoplesandcountrieswithsimi1arculturesarecomlngtOgether，peOPles
andcountrieswithdi飽rentculturesareCOmingapart”［9］・

Theseconmctsmaybeevidentonamicrolevelaswell，aSeVidencedbythe
findingsofmaritimescholarsBadawiandHalawa・lntheirpaper“TheProblem
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OfCross Cultural and MultilingualCrews，叩they notethat“anindividual，s

Culturalbackgroundcanafftcthiscommunicativeskillsaswellashisleamlng

potentialandcapabilities”［10］・Thecentralpurposeoftheirwofkistoenlarge

theconceptsofcommunicationtoincludenotjustthevocabularyandgrammar

Ofalanguage，butthesocialaspectsofcommunicationaswell，includingthe

COnteXt Ofan utterance，the speed ofa delivery，andthe nuanCeS Ofbody

language・Addedtothiscouldbethecommunicativebarriersputinplaceby

Culturaldi飴rences（i．e．，inregardstotheco11ectivistcultureofAsiancountries

VS・themoreindividualisticculturesofWestemCOuntries），butalsoinrelationto

diffbrent but　integrated belief岳　and values，that can be organized via

anthropologicaltypologies＝kinShipsystem守，religioussystems，ethicssystems，

politicalsystems，healthsystems，andrecreat10nalsystems．

BeforeitispossibletostruCtureCOurSeSandcontextualizetheinstruCtionof

heterogeneousculturesofglobalization，itisimportanttoacknowledgethatthe

term“multiculturalismHitselfisfreightedwithcomplications，andthisconcept

revoIvesaroundtwolmportantbutantitheticalpositions・Ontheonehand，the
teachingofculturaldiffbrencesmayembraceaparticularisticvisionthatstresses

the afnliations with one’slocalculture－atype Ofetlmocentrism or etlmic

loyaltythat oRen wo正s to build group solidarity．Onthe otherhand，the

teachingofculturaldiffbrencesmaystresstheunlficatorynatureoFglobalization

underthetitleHcosmopolitanism”－丘OmtheGreeklanguage，tObeacitizenof

theworld，amemberofhumanityasawhole．AccordingtoE．D．Hirsh，“the

issue about multiculturalism that we need to decideis this：Do we defue

OurSelvesasbelonglngtO aParticular’etlmos，ordowedefineourSelvesas

belonglngtOabroad’cosmopolis，？・・・Itispossible，OfcourSe，tOholdakindof

dualcitizenship，tO be part ofboth one，s particular etlmos andthelarger
COSmOpOlis”lll］・The difncultybeginS only when one asserts the mutual

exclusivityofoneovertheother，andthisispreciselythedifncultythatmight

impact shipboard relations asindeedit mightimpact any tranS－nationalor

multinationalwo正place．

HowthenisitpossibletorecognlZe，understand，tOlerateandevencelebrate

Culturaldiversity，WhilesimultaneouslyespousingacosmopolitanstanCethat

ensureS the polyglot communityworks smoothly and efGciently toward a

COmmOngOal？Ananswermay be fbundinthework ofJames Banks，Who

arguesanewkindofcitizenshipisneededforthetwentyqfirstcentury．He
describesamulticulturalcitizenshipwhichrecognlZeSandlegltlmiZestherights
andneedsofcitizenstomaintaincommitmentstotheirculturalcommumitiesand

tothenationalandglobalcivicculturesl12］．

Whilemuchofthecross－Culturalnegotiationsmustinevitablybesortedout
B・OmWithintheexperientialarenaofthewofkplace，muChvaluableinformation

Canbe，andshouldbe，aCquiredintheclassroom・LuoWeihuamakesthisvery
Clear：kGlobalizationdirectlyinfluencesmaritimeindus打yneedsandintumhas

immediateimpact on Maritime Education and Training・The process of

globalizationdictateshigherrequeststoalevelofknOwledgeoflanguageSand
lthe］skillls］toapplyit・Theknowledgeofvocabularyisnotsufficienttowork
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inmultinationalcrewls］．Globalizationoftheshippingindustry．．．demandls］a

highlevelofeducation，training，andcert捕cationofseafarers”［13］．

4　GeneralEducation，theMaritimcUniversity，andthe

2lst－Centurymariner

Ofthemanyobstaclesfacingthe21stcenturymariner，amOngthemwillbethe

needto manage culturaldi脆rences between crew members，The educated

marinerwillneedtobeabletounderstandthesimilaritiesanddiffbrencesamong

people，andtodevelopthecapacitiestosoIveproblemsthatarisepreciselyfrom

these dif臨rences．Itis relatively easy to simply callfor modificationsin

academic curricula．However，itis much more difnculttoimplement such
Changes because ofseveralmitigating factors・One ofthe丘rst hurdles to

OVerCOmeistofindaplacewithineducationalmodelsforcross－Culturalanalyses

andthestudyoftheculturesofglobalization．

At The CaliforniaMaritime Academy cadets arerequiredto take courses

designedtoeducatetheminmultiplecultures，andtheAcademylSmOVlngeVen

furtherin thjs direction through the strengthening of a generaleducation

PrOgram．”GeneralEducation”，a term Widely usedintraditionalAmerican

universities，is designed to provide　knowledge，Skills，eXperiences，and

PerSPeCtiveswhichenablestudentstomakeconnectionsamongdisciplines，and

expandtheircapacitiestotakepartinawiderange ofhumaninterests and

activities，aSWellascon丘onttheperSOnal，mOral，andsocialproblemsthatarean

inevitable part ofhumanlifb・This programme goes beyondrudimentary

instruCtioninbasic skill sets to emphasize，in the words ofJerry Graff；

“knOwledgeofhistoryandcultureandofscienceandmathematics；Skillssuchas

logiCalandcriticalthinkingandcommunication；andknowledgeaboutdiversity
andinterculturalskills”［14］．

CalifomiaMaritimeAcademy，aSmanyOthermaritimeuniversities，Offbrsa

Curriculumandfacultythatchallengestudentstoattainintellectualachievements・

Its academic departments，With theirprogrammes ofmqors andminors，are

prlmarilyresponsiblefbrdeveloplngthehighlydetailedandspecializedskills

andknowledgecalledfbrintoday’sworld．Inordertobealeamed，SuCCeSSfu1，

andvaluableparticipantintherapidlychangingglobalcommunity，Studentsneed

morethanaproftssionalorvocationaltraining．Coursesrequiredforam句Or

maypreparethestudentforavocation，Whilegeneraleducationprogrammes

helpstudentsseetheplaceoftheirspecializedknowledgeintheirtotaleducation

bydemonstratingthatknowledgeisnotisolated，thereisalwaysmoretoleam，

andtheprqjectofeducationisal脆longcommitment・
Granted，thecallto expandthemaritime－basedcurriculuminsuchaway

蝕cesmanyintemalandexternalchallenges，including甫nancialexpenditures，

availabilityofqualinedinstruCtOrS，ndtheintegrationofadditionalcoursesinto

traditionallyunit－heavy甫eldsofstudy，butthebenentsareSign捕cantandlong

reaching・Thereare many Who fbelthat a general education programis

impractical，irrelevant，OrunneCeSSary，andthatonlythemqororprofbssional

preparationisofvalue・However，aSarguedbyEmeStBoyer，Hratherthandivide
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theundergraduate experienceinto separate CamPS，generalversusSpeCialized

education，thecurriculumofacollegeofqualitywillbringthetwotogether”

［15］．Complexleaming outcomes therefbre，muSt be developed acrossthe

Curriculuminordertointegrate，bothverticallyandhorizontally，SPeCializedand

generalknowledge．

AstatementreleasedlastyearbytheAssociationofAmericanCollegesand

Universities（AACU）calledonitsmemberinstitutionstofbcu戸OnnVeValued
SetS Of educational outcomes and to concentrate on assesslng them．The

OutCOmPSare‥（1）analytical，COmntmication，quantitative，andinfbrmation

PrOCeSSlng Skil］S；（2）understandinglnquiry practices ofthe naturalsciences，

SOCial sciences，humanities，anq　artS；（3）intercultural knowledge and

COllaborativeproblem－SOIving skills；（4）proactive sense ofresponsibilityfor

individual，CiviC，and social　Choices；and（5）habits ofminds thatfoster

integrativethinkingandtheabilitytotransfbrknowledgeandskillsfrom one

Settingtoanotherl16］．Itisthethirdsetwhichresonateswiththeconcernsof

this paper，anditisimportant to notethat the AACU explicitlylinks

“interculturalknowledgewith’problem－SOIvingskills”’，thelattertermofwhich

hasbeenhighlyvaluedinMaritimeEducation．

lndeed，thestudyofinterculturalknOwledgemayevenbeconsideredameta一

打ameworkwi也thepotentialfbrintegrationacrosscurricula，PreCiselybecauseit

issoorientedtowardproblem－SOIvingskills．The”problem”ofcross－Cultural

exchangesitselfcanbeforegroundedinordertoteachleadershipskills，Crisis

management，andgroupdynamics．Afoundationof“multiculturalliteracy”（the

abilitytoidentify，reCOgnize，andinterpretmultipleculturalmanifestations）helps
toproduceaneducatedcitizenofthetwenty－firstcentury，aCitizenwhoisableto

developadelicatebalanceofcultural，national，andglobalident捕Cations．

5　Conclusion

Ultimately，theissue of globalization and cultural dif托renceis one that

transcendsthatofthemaritimecommunity．Inaworldengagedwithglobal

a肋irsinregardstotrade，nationalsecurity，theenvironment，health，andjustice，

issues of multiculturalismimpact many aspects of many trans－national

Operations．ThedeepenlngetlmictextureOfnationssuchastheUnitedStates，

Canada，Australia，Germany，theUnitedKingdomandJapanmakethestudyof

multiculturalismanimperative，Thevastamountofmaterialproducedby，and

usedin，business administration departments，POints to theimportance of

understandingculturaldi飴rencesinordertoeffEtCtivelymanageandprovide
leadership．EventheAmericanNationalAeronauticsandSpaceAdministration，
COnCemedaboutShuttle／MirSpaceStationmulticulturalcrews，COnducteda4

1／2year psychosocial study to provide quantitative data oninterpersonal

relationships．Theirfindingssuggeststrategiesthatshouldhelpbuildstronger，

moreproductivewofkingrelationshipsamongcrewmembersandamongpeople

OfdifRrentculturalbackgroundsl17］．

Cutting－edgetheorists ofculturalformationslikeDavidHawkoftheNew
JerseylnstituteofTechnologyandSatuTeerikangusofHelsinkiUniversityof
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Teclm0logy，eVen prOpOSe to reorganize conceptions ofcultureinorder to

“renegotiatehumanfutures”．“Akeycharacteristicofacultureofthefuture，”

theyyrite，“isthatitcanhelpasocialgroupe脆ctivelyrespondtochangeby
leamIngtOembrace，thencreateit・hthiswayculturetumSfrombeingaby－

PrOductofcore，historiCvalues，andbecomesavehiclefordesignofthevalues

thatbettermatchthechallengesofthe21stcentury”［18］．Theirworksuggests

thatculture，andthecollisionofculturesthatareexperiencedtoday，Canbe
realigned suchthat，the energies harneSSed録om suchanintegration，may

transformthepoliticalandeconomiclandscapeOftheworld．

Thosewhoworkanddoresearchinmaritimeuniversities，therefore，areinan

excitingpositionwhencon位ontedwiththechallengesposedbythecultureof

globalization・Ontheonehand，itisimportanttOmakeuseofthescholarship

thatis being producedinacademiC甫e］ds such asintemational business，

SOCiology，POliticalscience，globalstudies，andculturalstudies，andappレitto
maritimemqiors．Ontheotherhand，theveryexistenceofmulticulturalcrews
providesaready一madelaboratorytostudythee脆ctsofmulticulturalismandto

disseminatethatinfbrmationtoothers・hotherwords，itispossibIetoturnthe

O句ect ofinquiryinsideout・Throughananabsis ofthe waythemaritime

industrydeals（bthsuccessfullyandunsuccessfulけ）withsuchissues，thestudy

Of shipboardl脆might proveuseful to social scientists and scholars of

globalization・TNsprocesscanbefosteredbythe鮎eand丘ankexchangeof

ideas between academics andindustrialists，and byintensifyhg effbrts to
exchange studentsfr0m One maritime universityto another，tO make the

environmentthesestudentsleaminasrichlydiverseastheworldtheywill oon
enter．
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EuropeanmaritimePostGraduate

Programmesfbrfbrmersea蝕rers

C・Ketchum＆M．Pourzart）ani
Jnげん／・uJ′・〟〃仙一丁ンJ／lu・．、申∴l山〟川j‥＼h・‘山J

Abstract

While today many nationalmaritime education and training systems o飴r

OPPOrtunltiesforstudentsto also qualifyforacareerinthemaritime sector

ashore，followlngtheirseaexperience，thereisaneedforfurtheringthistrend

andorganlSlngitataEuropeanlevel．Itisbelievedthatsuchamovewouldalso

helptopromotethe seafaringprofbssionandmaritime education．Underthe

EuropeanCommissionSixthFrameWOrkProgramme，MaritimeTransportation

CoordinationPlatform，aStudywascommissionedin2004tosurveyMaster’S

LevelPostGraduateProgrammesthatarecurrentlyavailabletoformerseafarers

leadingtoincreasedemploymentOPPOrtunitiesinthemaritimesectorashore．In
addition，the study proposed a commonframeWOrkfor a flexible European

MastersProgrammeleadingtothemainsectorsofthemaritimeindustry．

Thispaperdiscussesthe蝕ldingsofthisstudythatincludeanexaminationof

Ship to shore career paths and the current maritimejob market ashore．In

examlnlngthecurrentlyavailableMScprogrammes，Criteriaarediscussedforthe

inclusion ofprogrammesina proposedEuropean Commission website that

WOuld serve aS an Online catalogue to make theinformation more readily

availabletoseafarers・Finally，thecommon丘・ameWO止foranewEuropeanMSc

Programmeisdetailedincludingprogrammestructure，mOdeofdelivery，Subject

COntentandqualitystandards．

んし：l’lH〃・諭．’ハJJ叩＝〃JCり〃〃JJ山／刷、叫／こげ汀‥l人血・J・’、什りgHJ川肌・．JJ仙・両〃八・
、／り／一、‘ハ／〟〃・し・．

l Introduction

hresponsetotheCommunicationoftheEuropeanCommissiononthetralnlng

and recruitment ofseafarersll］，the CouncilofMinisters adopted specinc
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conclusions，On5June2003，0nimprovingtheimageofCommunityshipping

andattractingyoungpeopletotheseafaringprofbssion・Inthiscontext，itinvited

the Commission to consider a European－level campalgnfor promoting the

seafaringproftssionandmaritimeeducation・
IntheabovementionedCommunication，theCommissiondeemedthatoneof

thewaystopromotetheprofbssionandattractmoreEuropeanOfBcerstoit，

wouldbetoenhancethequalityofmaritimestudieswhilesecuringpostseajob

possibilities丘）rformerSeafarersinthemaritimecluster・

Whiletoday manynationalmaritimeeducationandtrainlngSyStemSOfEbr
opportunitiesforstudentsto qualifyalsoforacareerinthemaritime sector
ashore，followlngtheirseaexperience，thereisaneedforfurtheringthistrend

andorganlSlngitattheEuropeanlevel・ItisworthnotlngthattheMETNET
researchprogrammel2］alsomadeproposalSinthisdirection・

The European Commission，underthe Sixth Framework Programme，

Maritime Transportation Coordination Platform（MTCP），COmmissioned a

HStudyon EuropeanMaritime Graduate andPostGraduateProgrammeSfor

FormerSea払rers”【3］withtheovera11goalsofthestudytopavethewayto：

BringlnmOrepeOPletotheseafaringpro伝ssionandkeeptheminthemaritime

clusterbyo飴ringthemthepossibilityforpostseacareerSintheshipping
industryashoreorothermaritimerelatedactivities・

・Improvethe employabilityand professional mobilityof Maritime

EducationandTraininggraduates．

・Promotethequalityofmaritimeeducationandtrainingandconsider

upgradingstudyprogrammesandwidenspecializationofformerdeck

andenglneerOfncers・

Tosupportthesegoals，thestudyfocusedonthreeprlmaryObjectives：

・　AnexaminationofShiptoShoreCareerPaths．

・　AssessmentofexistingPostGraduateProgrammeswithintheEuropean

Union，relevanttoformersea払rers．

・　Proposalfor a common B・ameWOrkfor a EU Post Graduate MSc

Programmeforformerseafarers・

2　Examinationofshiptoshorecarcerpaths

2．1TransitioJlaleducation

Master Mariners，ChiefEngineers and other seafarers seeking employment

ashorehavetraditionallybeentappedforahostofmaritimesectorjobs・The

EuropeanCommissionMaritimeTransportWebsitel4］identi丘esthefollowing

threecategoriesofavailal）le頁elds：

．　Maritime related Administrationsand Authoritiesげort authorities
り砧′哩し・・ヾし・両しい・′州岬し・・ヾLで再。八／h′′九一…t′肘、′しハ●1人TW′仙ソ旧し・J几

J，川・仁VJ血・い〃〟…／、・札・．画一仙／〃仙／仙J／川hJ／‘J‘血〟両、／′川／′州J・、／中

仙仙J．阜W八・肛1・し・．＼．、しイJ呵〟。．、〝l血・．ヾ‥、／中・川J・l・リ、し・八リ、／仙・川l′／ん仙′／

川YJ〃hHJん〃ハリ・
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・　Maritimeindustryr言わ吻フingCoTTPanies；Mdnni77gCOt坪anies；悌hore

血あぶり′，・肋rわ7g　加∫〟rα乃Ce Co〝甲α乃ね∫，・Cd等∫折Cαわ乃　gOCねJe方，・

・lん′′・〟如し・JL・ゞ‘′／t仙丹′′‘Mr山／・、〝、・h・、．リ．

・　MaritimeEducationandTraininghstitutions．

Advancesin maritime and related　industry teChnology combined with

increaslng　intemationaI regulations and corresponding domesticlegiSlation

demandmarinersgreatlyexpandtheirknOwledgebasetotakeupemployment

ashore．Lloyd’sListrecentlynoted，“ShoresidemanagementrequlreSdifEbrent

SkillstothoseinvoIvedinarunnlngOfashipatsea，anditisidletopretend
Otherwise．Sothereisademandfortherightkindof’conversion’courses”［5］．

The keyto a successfu1Careershiftashore fbcuses on obtainingtheright

transitionaleducation．Dependingonthetypeofjobthemarinerispursuing，this
WillrequlreeitherspecializedtrainingoranadvanceddegreesuchasaMasterof

Science．Forexample，Onthejobtrainingprovidedbytheemployerisoftenthe
CaSefbraChiefEngineerwhobecomesaMarine SuperintendentoraMaster
MarinerwhotakesontheroleastheDesignatedPersonAshore．Ashortcourse

Ordiploma，POtentiallyaccomplishedthroughdistanceleaming，istypicalfora
Ship Surveyor，Port State ControlInspector or Ship’s Agent・Anadvanced

degreeisanessentialelementforthose seekingemploymentintheMaritime

Law，Logistics，NavalArchitectureorTradeandFinancesectors．
InconsideringthedevelopmentofaEuropeanMastersprogrammeforformer

Seafarers，thestudynotedthatthoseseekingemploymentintheareaSWherean

advanceddegreeisnotrequiredwouldpotentially舌ndtheiropportunitiesfor
advancementorsectormobilityincreasediftheydidpossessadegree．Aswill
bediscussedlater，aEUMScprogrammedevelopmentshouldconcentrateon

incorporatingavarietyofcommonelementsfromanumberofmaritimesector

jobstoo飴rthegraduatethebroadestrangeofemploymentandadvancement
OPpOrtunities．Figurelillustratesthisconcept・

Figurel・
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2．2Thejobmarket

Theprevioussectionidenti斤esvarious鮎1dsandassociatedjobopportunities
thatarewellsuitedforformerseafarers．Inthiscontextitshouldalsobenoted

thatseafarers’industry，teClmicalandmanagerialexperiencemakethemnotonly

Wellsuitedfbrarangeofshoresidemaritirnesectorjobs，butinmanycasesthis

experienceis a prerequisite．In particular，SuCh jobsinclude Marine and

Teclmical Superintendents，Ship Surveyors，Fleet Managers and Train1ng

Managers．Otherjobsthatgreatlybene丘t丘omhavinglnCumbentswithprevious

SeaeXPerienceincludeHarbourMasters，METLecturers，andeditorsofnautical

publicationssuchassailingdirections．Theseafarer’sexperience，eSPeCiallythat

OftoprankofncerslikeMastersandChiefEngineers，WOuld，attheveryleast，

enhancemostothermaritimesectorjobsaswell．

3　ExistingPostGraduateProgrammes

3．l Scopeandmethodology

TheprlmaryaimofthestudywastoevoIveanexibleEuropeanPOStgraduate

PrOgrammeleadingtothemainsectorsofthemaritimeindustry・lnundertaking

the task ofcatalogulng eXisting PG programmes，the study established the

followlngCriteria：

・　Programmes were selected　that target seahrers and are geared

SPeCincallytowardthemaritimeindustry（manyoftheseprogrammes

alsotarget／acceptnon－Seafarers）．

・　Highly specialised programmes such as Maritime Law，Naval

ArchitectureandMarineScienceweretypicallyexcludedbecausethey

generallyfocusonalimitedindustrySeCtOr．Exceptionstothisinclude

SeVeralprogrammesfrominStitutionsthatarecenb・edonthemaritime

industryviceinstitutionsthatprovideamaritimerelatedprogrammeas

merely one of a host of varied specialisations withina spec摘c

discipline．

・　PhDandsimi1ar1evelprogrammeswerenotconsideredasfallingwithin
thescopeofthisstudy．

・　Programmes were o111y consideredif they were taughtin　an

intemationalenvironment．Thisgenerallymeansthattheprogrammeis

OfRredinEnglishandopentointemationalstudents．

Prospectiveprogrammeswereidentif；edbyareviewofprofbssionalmaritime

PublicationssuchasLloyd’s List，byconsultingwithmaritimeeducationand

industryprofbssionals，andbyT－ltemetSearCh．

Manyofthepotentialprogrammeshadalltherequiredinformationontheir

institution’swebsite．Anattemptwasalsonladetocontactalltheprogramme

directorstoobtainanyinfbrmationnotavailableontheirwebsiteaswellasto

Obtaindataondemandfbrtheirrespectiveprogrammes．
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3．2RcviewofexistingprogrammeswithintheEU

EU PG programmes meeting the above criteria were catalogued，including

extended contactinformation and correspondence received丘om various the

programme directors aswellashyperlinkstotheinstitutions’Websites and a

COllectionofelectronicprospectusandcourseinformationwhereavailable．The

fo1lowlngis　an　OVerView of common attributesidentified　inthe various

PrOgramS：

・　Structure：AlloftheprogrammeSidenti且edaretaught，Withresident

requlrementSandmanyareCOmPletedwithinoneyear．Afewofthe

programmeS，SuChastheMasterofArtsprogrammesatGreenwichand

the Master ofMaritime Affairs programme at the World Maritime

Universityspantwoyears［6］．TheMBAinShippingand Logistics

Of托redbytheCopenl1agenBusinessSchoolisestablishedasatwo－year

parttimeprogram．TheMScinMaritlmeEconomicsandLogisticsat

ErasmusUniversityinRotterdamisaone－yearfu11timeprogrammebut

OffbrsanOPtionofcompletingtheprogramin2－3yearsasaparttime
student．

・　Su叫cctContent：The su句ectcontentvariesbyspecificprogramme．

However，elementscommontoam再orityoftheprogrammesthatare

Shippingbusiness andmanagementrelatedandeveninanumberof

Other programmeSinclude courses　in　Maritime Law，Logistics，
economicsandfinanCe．

・　Quality Standards：Allprogrammes maintainatleast a European

recognized accreditation andincludeintemal quality monitoring

prOgrammeS・

ModeofDelivery：Coursesaregenerallytaughtinalectureformat．
Additiona11y，且eld studies　are a key element of many of the

programmes．Giventhenatureofshippingrelatedactivities，theseneld

StudiesappeartobeparticularlyimportanttoglVeStudents丘rsthand

exposuretotheindustryandtoexchangeideaswiththosealreadyinthe

field．Most ofthe programmeS also requlre a reSearCh prq）eCt Or

dissertationasa血alrequlrementforgraduation・

Course Demand：Althoughrequestswere sentto alltheident摘ed

inStitutions，Only afewrepliedwithdataon actualapplicationsand

acceptanCeSfortheirrespective programmes．Forthoseinstitutions

SuPplyingthisinformation，itcanbeseenthatingeneral，aPPlications

Were2－3timesthatofactualacceptances，Courseacceptance／enrolment

ranged丘om7forthe UniversityofPlymouth’S Coastaland Ocean

PolicyMSctolO5fortheWorldMaritimeUniversityMScinMaritime

Affairs．SpecincdataonhowmanyOfthestudentswereseafarerswas

generalIyhardto obtainexceptforWMU who reported4l oftheir
recentclasswereformerSeafarers．

Atthispoint，thestudystronglyrecommendedtotheEuropeanCommission
thattheypublishanonlinecatalogue，Slmilartotheoneproducedforthestudy・
Thestudynotedthattheextentofinfomationcontainedinthiscatalogueisnot
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easilyavailabletoEUseafarers．Anonlinecataloguewouldnotonlyprovide

COnVenient access totheidenti且ed programs but also serve as a career

developmenttoolbyshowingtheseafarerwhattypesofprogrammesandrelated

jobsareaVailableinthemaritimeindustry．Inadditiontostaticinformation，the

Cataloguecouldbeinteractiveandhaveameansforotherpotentialinstitutionsto

applytohavetheirprogrammeslistedaswellasforthosealreadyonthesite，tO

updatetheirinformation・

After review of this recommendationin Apri12005，the European

Commission，DirectorateGeneralfbrEnergyandTransport（DGTREN）began

aninitiativetodesignandplacethistypeofcatalogueontheirMa血imeCareers

Websitel7］．InadditiontolistingEUProgrammesmeetingthecriteriaidentined

al）OVe，the Commission also hopes to have a section were similarNational
ProgrammeSmightbelisted．Whencompleted，theCommissionplansadvertise
its existenceinindustry websites and publications such as Lloyd’s List and

Otherstoensurethewidestpossibledisseminationtoseafarers．

4　PostGraduateProgrammecommonframework

4．l Programmestructureandmodeofdelivery

AnexibleprogrammestruCtureWillbecriticalinordertoattractandbenemthe

greatestnumberofstudents as wellasfostertheinterestand support ofthe

industry．AsWe have seen，the preferred structure of currently avaihble

PrOgrammeSisthatofafu11timeresidentprogrammefortypicallyoneyear．The

SeCOndaltemativecurrentlyavailal）lewouldbeparttimestudentsinthesame

PrOgrammeSbuttaking2－3yearstocomplete，nOtlngthattheparttimestudent

WOuldstillhaveresidencyrequlrementSduringtheindividualcourses．Athird

OPtionisthat of a complete distance－leamlng PrOgramme that couId be

COmpletedviatheIntemet．AttheMaster’sLevel，TheOpenUniversityl8］in

the UKis presently doingthis successfully（although they do not offbr any

maritimesectorspec抗cprogrammeS）．WithintheEurOpeanmaritime sector，

qualitydistanCe－leamingprogrammesaboundforcertincateanddiplomaaward．

Theseincludecoursesandprogrammesof托redbyLloyd’sMaritimeAcademy，

TheInstituteofCharteredShipbrokers，theNauticalInstitute，DNVandother

classincationsocieties．

Inconsideringwhich ofthe above structures，Ormixofstructures，isbest

SuitedfbraEuropeanPOStgraduateprogramme，thestudyidentinedanumberof

factors：

・　Coalition Concept：The proposalis　for the programme to be

implementedbyacoalitionof5EUUniversities，withthepotentialfor

OtherUniversitiesorCo11egestojointhecoalitioninthefuture．Inthis

light，Willthe programme be administeredinits eITtiretyfrom each

memberInstitution？ls there a possibilitythat certainCourses and

related activities be conducted atindividuallocations　and others

POSSibly combined？Might someinstitutions specializeinandthus

COOrdinatecertainprogrammeelements？
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ModeofDelivery：ThemodeofdeliverylSaneXtremelylmpOrtant
factor．ThemodemmaritimeindusbYisbothglobalanddynamiC．As

has been seen，prOgramS Currently o晩red withinthe EU use a
COmbinationofclassroomlecture，負eldstudyandresearCh．Thehighly

interactivenatureofthesemodesofdeliverylSeSSentialtoenablethe

StudenttogetthemostoutofmanyofthecoursesthatareenVisioned

for．this programme．Classroomlectures expose the students to

COntemPOraryissuesandaffbrdthemtheopportunitytodrawonthe

experienceandknowledgeofnotonlythelecturer，butftllowstudents

aswell．The重eldstudyallowsthestudenttogainfirsthandknowledge

andinsightfromvariousleadersintheindustry．Researcha放）rdsthe

Student the opportunity to demonstrateindependent thought and

understandingaswellasserveasabasisforfutureanalyticalthinking

thatmayberequiredduringemployment．Thesemodesofdeliveryare

COnSidered particularlyimportant　for seafarers who are seeking

employment ashoreforpossiblythe丘rsttime，SemiorOmcerslike

MastersandChiefEngineersbringatremendousamountofpractical，

teclmicalandgeneralmanagerialexperiencetotheshoresideindustry．

However，theworldofashipisanisolatedoneandofBcersmayhave

hadlittle opportunityto practice sound management，business and

interpersonalski11sonacorporatelevel．InorderforthisprogrammetO

becompetitivewithinEuropeandIntemationally，thesethreeprlmary

modes ofdelivery should beincorporated where approprlate．That

being said，itis alsoverypossibletohave someindividualcourses

withintheprogrammeadequatelycoveredthroughdistancelearnlng・

StudentITRequirements：ComputerandotherITrequlrementSOf

thestudentneedtoconsideredinthedevelopmentofresidencecourse

WOrkandespeciallyanydistanceleamlngmOdules．Manyadvanced

SO氏wareprogramsandassociatedhardwareeXisttofacilitatedistanCe

leam1ngincluding provisionsforlive，interactive audio and visual

lecturesconductedoverthelntemet．Whilethisholdsgreatpotential
foradvancedleamlng，itmayalsorequlreSeriousadditionalinvestment

bymany seafarers as wellas by coalitioninstitutionsto participate．

Althoughthedetailsofthistypeofdeliverywillbeworkedoutand

agreeduponbythecoalition，itisexpectedthattheinitialprogramme

willhaveonlybasicITrequlrementSSuChasastandardcomputerwith

lntemet connection，email and word processlng and spreadsheet
so銃ware．

Student TiJne RequireJnentS：Itis　foreseen　that a part time

PrOgrammeOfstudywpuldaffbrdstudentsanopportunitytopotentially
begintheirstudiesprlOrtO COmPletelyleavlngthesea．Inaddition，

thoseseafarersalreadyemployedashorewouldbeabletoparticipatein

theprogrammewithoutleavlngtheircurrentjobs．Thisintummight
fostersourcesofhrldingfortheprogrammes丘omeitheremployersor

SeafarersthemselvesifthestudybeingdoneisaltematlngWithperiods

Ofpaidandproductiveemployment．
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・　Programme Funding：ThecoalitionofUniversitiesinvoIvedinthis

PrOgrammewillbetaskedwithidentifyingitsactualfundingsPurCe（S）・
Thisbeingsaid，theprogrammeshouldoperateinamannerslmilarto

Othercurrently available programmes．These consist ofthreemain

SOurCeS；Studentspersonally securingtuitioncosts，COrPOrate／indushy

SPOnSOrShipofemployees，OrFoundationgrantsforparticulargroupsof

individualsl9］．This　funding strategy will provide alevel of

transparencyandcompetitivequalityfortheprogramme．Additionally，

industry participationis essential to provide relevant　inPutinto

PrOgrammedevelopmentandrevision，aSWellasservlngaSaChannel

throughwhichgraduatescanseekemployment・

Withtheaboveinmind，thestudysuggeststhatanexibleandcompetitiveEU

MScprogramme structurewouldbe aparttimeprogramthatruns overtwo

years．Based upon the current standardsand practices ofthe academic

COmmunityand theindustry，the primary mode of delivery would be via

Classroomlecturesupplementedby航eldstudyandresearchasslgnmentS．Some

modulesorcourseswouldcertainlylendthemselvestodistancelearnlng，Which

WOuldreduceresidenceperiodsattheUniversity，Oneoptionforthisdelivery

methodwouldbeacourseinwhichastudentobtainsstudymaterialandworks

throughitindividually．Assessmentwouldthenbecompletedbythestibmission
OfasslgnmentSSubmittedbymailorelectronically，OraneXamadministeredat

therespeCtive Universityon atestingday．Inthis sense，SeVeralexamsfor

difftrentcoursescouldbegivenoverthecourse ofaweek．Thismethodis

typicalmaritimeindustrypracticefortheawardofcert摘catesanddiplomas・A

SeCOndoptlOnWOuldbesimilarinthatstudymaterialwouldbegiventothe

Studentwhowouldwofkthroughthematerialindependently・Atsomepoint，an

actualresidenceperiodwouldbescheduledandtheknowledgegainedbythe

Studentwouldbe expandedthrough，for example，a Week offormallecture

followedbyanasslgnmentOreXam．Theadvantagehereisthatlectureandclass

interactionarenotforsakeneventhoughthebulkoftheactualstudyingcouldbe

donein anon－reSident status．Thislater method could be applied to more

COurSeSthantheformerbecausethekeyacademicelementswouldbepreserved．

Infact，this methodispresentlyusedinthetwoyearMBAinShWi77gand
LogLytics，OfEbredbytheCopenhagenBusinessSchool．

4．2SuMectcontent

ThestudyrecommendedthatthecontentofaEUMScprogrammeshouldtbcus
aroundMaritime肋nqgementandSybo，．MaritimeManagementisanelement
COmmOn tO a mqjorityofthe currently available postgraduate programmeS．

MaritimeSafetyisanimportantareapresentlylackingnmanyOftheavailable

programs．Combined，theseelementsareconsistentwithprovidingthegraduate

With the broadest range Ofemployment opportunities．Withinthis general

COntentitwasalsosuggestedthatelectivecoursesbeofftredtoallowastudent

tofurtherfbcusintheshipping，POrtOrgOVemmentSeCtOrSOrOthersasmaybe

decideduponbytheUniversitycoalitionincommunicationwiththemaritime
industry．
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Within　this broad　五・amework，the　fo1lowlng SpeCi且c elements were

recommendedaspotentialcorecoursesoftheprogramme：

．　MaritimeLawatLdConventions：lnordertobeaplayerintheglobal

Shippingandmaritimecluster，itisimperativetobeconversantwiththe

COmplexbodyofmaritimelawandmaritimeconventions．

．　Maritime Economics：Given the global nature of the maritime

industry，athoroughunderstamdingofmaritimeeconomicsisessential

forthoseseekingmanagementlevelpositionsinthissector．

●　Logistics and StIPply Chain Management：The total cost and

efnciencyfor transportation and delivery ofgoods舟om place of

manufactureto重nalconsumeristhekeystoneofalmosteveryaspectof

moderntransportation．Intoday’sglobaleconomy，thisiscombined

Withtheideaofgoodsbeingmanufactured付omcomponentsthatmay

Originateinmanydiffbrentareasoftheworld．

●　MaritimeFinancc：Asolidgraspof血ancialandriskconceptsis

fundamentaltoalmostanymanagerialposition．Thiselementwillseek

tosupplystudentswithasolidpracticalunderstandingofaccounting

prlnCiples，budgeting，1nVeStmentanalysIS，andperformancemeasures．

●　MaritimeSa飴ty：Dealingwithoperationalmaritimesafbtyisakey

COmpetenCeOfeveryseafarer．Itisthereforedesirabletostrengthen

andwiden this expertise through providingfurther safttyrelated

education．The砧cusherebyisonthemanagementaspectofsaftty．

0therrequiredandelectivecourseswouldfbllowthatmightincludetopICS

SuCh as ship（or poh）operationsand management，Maritime Security，Ship

Brokering and Chartering，Contemporary MaritimeIssues，and Maritime

teclm0logy，justtonameafbw．

4．3qualitystandards

OneofthespecifiedmandatesindeveloplngaEUpostgraduateprogramwasto

90nSidertheBolognaDeclarationl10］・AgoalidentinedintheDeclarationthat

lS particularly relevant hereis“the objective ofincreaslng theinternational

COmPetitivenessoftheEuropeanSystemofhighereducation”．Inthissense，the

proposed programme should not only be competitive with other European
PrOgrammeS，butalsoberecognized（andeveneventuallyadmired）Worldwide．
The studyurgedtheimplementing coalition toinsuretheprogrammehasthe

highestqualitystandardsincludingappropriatetransparency，aCCreditation，and

internalandexternalqualityassessment．¶lisidealisalsoindirectsupportof

theBolognaDeclarationobjectivetopromote“Europeanc0－0perationinquality

assuranCeWithaviewtodeveloplngCOmParablecriteriaandmethodologleS．”

5　Conclusioms

TheInitialcoalitionoffiveuniversitiesfordevelopmentoftheprogrammewas

formed during the　且rst quarter of2005　and　includes Gdynia Maritime

University，TechnicalUniversityofCatalonia（Spain），NorwegianUniversityof
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ScienceandTechnology，UniversitiesofGlasgowandStrathclydeandtheWorld

MaritimeUniversity．

AsdiscussedearlierinthispaperattheendofSection2，aEUSocialFund

SPOnSOredprogrammeonCareerMappingfbrtheMaritimehdustries，ledby

SouthamptonInstituteandNUMAST，iscurrentlyumderway・Theresultsofthis

Studywillbe cruCialinprovidingjustification fbrthe EUMSc Prdgramme

developmentinitiative．Inaddition，aSalsodiscussed，thisstudywillprovide

additionalinsightforcurriculumdevelopment・

TheCommissionandthecoalitionareoptimisticthatthiswillbegin soon

a航erthecompletionoftheEUSocialFundCareerMappingStudy，SOmetime

towardtheendof2005withtheactualprogrammelmplementationasearlyas

2007．Oncetheinitialprogrammeisestablished，guidelineswillbeestablished

topermitotheruniversitiestojointhecoalitionaswell・

ThedevelopmentofanEUMScProgramme，tailoredspecincalb，forformer

seafarerstoassisttheminatranSitiontowardemploymentinthemaritimesector，
CertainlyholdspromisetopromotetheseafaringproftssionwithinEurope，ln

thislighいtmayalsoinspirethosecontemplatingasea伽ingc禦ertOPlanona
careerthatdoesnotjustStOpwiththeship．TheymaynowenvISlOnaCareerthat
includes postgraduate education　and secure and rewarding employment

PrOSPeCtSaShorea鮎rwards．

Dkclaimer

TheviewsexpressedinthispaperaretheperSOnalviewsoftheauthorsandnot
necessarjlythoseoftheemployeroftheauthors．
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Anetworkofexpertsfbrsharing

METknowledge：itworks！
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Abstraet

ThispaperdescribestheNetOSKARprqjectandtheexperiencegained丘■Om

establishing　and runnlng an　intemational network of maritime training

PrOftssionalsforthedevelopmentofaknowledgeassessmenttoolonSTCW－95

Subiects．Atthepresent，thenetwofkconsistsoftrainingprofbssionalsinMET

institutesin丘ve diffbrentcountries．Tnegoalis to buildalarge database of

multiple－Choicequestionsfortestingknowledge on STCW－95su切ects・Each

SPeCialist，i．e．questionproducer，hasaccesstotheintemet－baseddevelopment

toolandcanenternewquestionsintothequestiondatabase．0therspecialistson

thesameSTCW－95subiectwi11Checkandcommentonthequestions・ARerthis

qualitycontrolthenewquestions are approved andbecome availableto all

membersofthenetwork．Thisactivity，theNetOSKARprqiect，WaSbegunin

2003．TheprqjectismanagedbySataktmtaPolytechnic，Finlandandtheother

partners are SvendborgIntemationalMaritime Academy打om Denmark，the

Technical University of Cataloniafrom Spain，the Maritime Universityof

SzczcecinfromPoland，EscolaNauticalnfanteD．Henrique什omPortugaland

theUniversityofTu正ufromFinland．Atthemoment，thereare21question

producerswithaboutlOOOnewquestionsaddedyearlytothedatabase・

Thereisgreatpotentialinthiskindofactivity．AnetworkofMETexperts

could，for example，develop and share complete e－leamlng mOdules on

STCW－95subjects．Inthefuture，theNetOSKARprqjectwillbeextendedby

invitingMETinstitutesallovertheworldandnewtrainingprofessionalstojoin

thenetwork．NewformSOfsharingknowledgewillalsobedeveloped．

ん．γ1・刷八、・人J…・／し硬し・‘ハヾハ、仙リ江ノ川／血尽′小川／im・′・・ヾ．し・一人・J川血．い′し・J…・人目／
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l Introduction

Seahringandprofbssionsrelatedto shipping areintemational．STCW－95by

IMOsetsthesameminimumrequlrementSfortrainingandedtlCationofsea払rers

allovertheworldll］，makingtherequirementsfordi脆rentlicencesvirtually

the same all over the world．The systemintroduced byIMOfor auditing

maritime training and education（MET）institutes also aims at ensuring the

qualityofseafarers’training．Awell－educatedandskilledpersonnelisthemost

CriticalresourceforsafbandeffiCientshipping．Itisawelトknownfactthatthe

m叫OrltyOfallaccidentsrelatedtoseatranSpOrtationarecausedbytheso－Called

uhumanfactor．”

Theknowledge and skills ofthe seafarersand those aimlng tO■become

Seafarersmustbecontrolled．Knowledgeassessmentiscarriedoutbyteachersat

maritimeeducationandtraininglnStitutes，bymaritimeofncialsinconnection

withissulnglicences，by ship masters and shipping companies and evenby

mannlngagenCies．Thisuniversalneedforcontrollingtheknowledgeofseafarers

alongwiththecommon STCW95standard，fbrmthenecessarybasisforthe

developmentofgeneraトpurposeknowledgeassessmentaids．Alargequestion

databaseonSTCW－95su句ectsissuchanaid．Theideaisnotnew．Thereare
SOmeCOmmerCialproductsonthemarketavailableforthispurpose．AIso，theUS

CoastGuardexarquestiondatabaseisavailableattheirhomepagel2］・The

USCG databaselS qulte eXtenSive，butitis said that thelanguage ofmany

questionsistoodifBcultforpersonswhodonotspeakEnglishastheirnative

language．ThequestionsshouldreflecttheknowledgeoftheSTCW－95su切ect

COnCerned rather than Englishlanguage skills．There are some dif臨rences

betweentheexistingtooIsregardingtheSTCW－95coverage，teChnologyused

and questionformatS．A comparison between somefeatures ofthe existlng

questiondatabasesisdescribedinl3］．

A national OSKAR prqjectfor developlng a COmPuterised toolfor the

assessmentoftheknowledgeofseafarerswasintroducedinFinlandin1996［4］．

Satakunta Polyteclmic wasthe responsibleleaderandfive m再or Finnish

Shipping companieswerethepartnersinthisprqject．Theaimwastobuilda

questiondatabaseonSTCW－95su句ectsthroughc0－0Perationbetweenteachers

OfSatakuntaPolyteclmicandexperiencedmaritimeprofbssionalsoftheshipping

COmPanies．Asaresult，aqueStiondatabaseofmorethan4000multiple－Choice

questionswascreated，WithhalfofthequestionsbeingintheFinnishlanguage．

A鯖erthestart－uPphase，neWPartnerSWereinvitedandlateronpartners丘om

EstoniaandDenmarkjoinedtheprq）eCt．ExperiencegainedfromtheOSKAR

PrqJeCtWaSVeryPOSitive．

Inautumn2003thisactivityreachedanewphasewhenthenewtwoanda
halfyearNetOSKARprqiectwasstartedl5］．ThemaingoalofNetOSKARisto

expandOSKARintoatrulyintemationalnetworkofmaritimetrainingexperts

forthedevelopmentandmaintenanceofthequestiondatabase．Theexperience

gained丘om ashop noorlevelc0－0Peration oftraining specialists duringthe

NetOSKAR prqject has been very encouraglng・Joint development ofthe

question database withcolleagues丘om other METinstitutes glVeS teaChers
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excellent opportunities toleam丘om each other，tO COmpare COurSe COntent，

Subject priorities and to compare teaChing methods and resourcesindetail

enablesindividualteacherstogetnewideasto developtheirownwork．As

Stated，bringlng PeOple together can be done easily and cost－effbctively by

utilisingtheIntemet．However，itisalsoimportantthatthequestionproducers

Periodicallybebroughttogethertomeeteachotheratprqiectworkshops．This
C0－0PerationofMETinstituteshasgreatpotential，

2　TheNctOSKARproject

2．1ExperieTICe什omthepilotprqject

Beginnlngin1996through2003SatakuntaPolytechnic，in c0－0perationwith

丘veFinnishshippingcompanies，developedacomputer－basedtoolforassesslng

theknowledge ofsea personnel．The NetOSKAR prqject，Which startedin

autumn2003，utilizedtheexperiencegainedfromtheOSKARprqJeCtaSmuCh

as possible．A pedagogicalevaluation ofthe methodwas carried outinthe

beginnlngOfthenewprqJeCt．ThisstudyconfirmedthatalargequeStiondatabase

isagoodtoolforassesslngtheknowledgeofseafarers．Thequestionsinthe
databasearemultiple－Choicetypewithfouransweraltematives．Whiletherewas
no reason to change theformat，it was determined that the qualityofthe

questionsiscritical．ThequestionsshouldbewritteninclearandeasyEnglish

（Or Finnish）1anguage and so that they measure essential knowledge・The

difRcultyofthe questions may vary，but theinfbrmation content must be

absolutelycorrect．

Itwasalsoleamed舟omtheOSKARprqiect，thattheideaofbuildingand

maintaining aquestion databasein C0－OPeratiol一withprofbssionalsisagood

idea，althoughitmighttakesometimefbrateachertoseethedevelopmentof

newquestionsaspartofhisnlernOrmalwork．Onlywhentheteacherrealisesthe

benentsofusingthequestiondatabase，PrOducingnewandrelevantquestions

becomes anaturalthing and part ofthe normalwork routine・The students

generallydonotopposetheuseofmultiple－Choiceexamquestions，Sincethe
examresultsbecameavailablemuchfasterthan斤omtraditionalwrittenexams．

ltbecameObviousthataquestiondatabasecanbeutilisedindiffbrentwaysasa

PartOftraining．AquestiondatabasecanbeusedbystudentsasaselfLeducation

tool．Aquizcanbeusedbyateachertoraisethestudent’smotivation．AIso，teStS

usedbeforeanda触rthetralnlngCanbeusedtocontrolthee惰ciencyofthe
training，Thus a question databaseis much more thanjust a tool fbr the

assessmentofknowledge．

2．2GoalsoftheNetOSKARprqject

TheprlmarygOaloftheNetOSKARprqiectwastoestablishanintemational

networkofmaritimetrainingand education expertsforthe developmentand

maintenance ofthe questiondatabase．Thenumberofmemberorganlsations

shall be atleast25bythe summer2006．While the membership ofthe
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NetOSKAR networkis agreed upon atthe organisationallevel，the actual
developmentwofkandtheexchangeofknowledgeisdoneattheshop－nOOrlevel

amongindividualexperts．

Otherrecentgoalsweretoimprovethedatabaseitselfbycreating2500new

questions，eStablishing＿and testing new qualityassuranCe PrOCedures and by

groupmgquestionsintocategoriesaccordingtoSTCW－95．AIsoaccomplished
WaStheneedtotesttheteclm010gyandproceduresforaproductiveandefncient

OPerationasaninternationalnetwork．Itwasquiteclear舟omthebeginnlngthat

theIntemetShouldbeutilisedasmuChaspossibleandtherefbretheplatfbm

S0位warewaschangedtoMoodlel6］fromtheoriginal’Createaquiz’［7］，Which

usedintheOSKARprqject．Thisaf托ctedthestructureofthedatabaseandthe

instruCtionsfbrthedevelopersandusers．

2．30rganisationoftheproject

TheresponsibleleaderandtheoperativecoordinatoroftheNetOSKARprqject

is Satakunta Polytechnic放om Finland．The other METinstitute partnersare

Escola NauticaInfante D．Henrique舟om Portugal，Maritime Universityof

Szczecin　丘om Poland，SvendborgIntemational Maritime Academy　舟om

DenmarkandUniversitatPolitecnicadeCatalunya舟omBarcelona，Spain．Two

Shipping companies，Sitja Lineand Finstashipfrom Finland representthe

Shipping companies．Universityof Tufkufrom Finland was the assistant

COOrdinatoroftheprqject，reSpOnSibleforcoordinationoftheinternalreporting．

Theprqjectreceived2，5years航nancing録omtheLeonardodaVinciprogramme

OftheEuropeanUnionl8］．Thetotalbudgetise387，000（approximately464

000USD）．Theprqjectwasstartedintheendof20Q3anditwi11endinMarch
2006．TheIntemetistheprlmarymeanSOfcommunicationamongtheparties．

AIso，Sixworkshopsarearrangedduringthepr亘iect．Eachpartnerwillhostat

least one workshop，The maintopics of discussionfor the workshops are

discussionsaboutthecontentofthedatabaseanddiscussionsabouttheprqiect
andthenetworkactivities．

2．4ThequeStiondatabaseandthedevelopmCnttOOI

ThequestiondatabaseisdividedintolOOcategoriesaccordingtofunctionsof

theSTCW－95．Asmentioned，allquestions．aremultiple－ChoicewithfburanSWer

altematives．The questions may contain multimedia elements，i．e．sounds or

Picturesassociatedtothequestion．Eachquestionmayhave011eOrmOreCOrreCt

aJISWeraltematives．Thisreducesthepossibilitiesofguesslng．Allquestionsare

WritteninEnglish．Specialattentionhasbeenpaidinkeepingthelanguageas

Simpleaspossible．

Theso杜WarePlatformisMoodle．Moodleisactuallyacoursemanagement

SyStemdesignedtohelpeducatorscreateonlinecourses．TheMoodlesoRwareis

used alloverthe worldby universities，SChooIs，COmPanies andindependent

teachers．TherewereseveralreasonswhyMoodlewasselectedforNetOSKAR．

First，itis technical1y suitablefor NetOSKAR Moodle of稔rs all the basic

飴aturesnecessaryfbrdevelopmentandmaintenanceofthequestiondatabase．
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AIsoitcanbeusedtomanagethenetworkactivities・Actuallyitisnotonlya

quiz．so氏warebutacompletecoursemanagementsystem（CMS）・Forteachers
rurmlngOnlinecoursestheuseOfNetOSKARquestionsaspartoftheircoursesis

VerySlmPle・TheuseofMoodleisveryeasyanddoesnotrequlreanyknowledge
aboutthetechnicaldetailsoftheso氏wareorthedatabase．Moodleiswrittenina

SCriptjnglanguageCalledPHP，ndstoresmostofitsdatainadatabase．The

recommendeddatabaseisMySQLTodayMoodlehasaverylargeanddiverse

usercommunitywithover50000registeredusersspeaking601anguagesin120

COuntries【6］，SOteClmicalsupportisavaiIal）levirtuallyanywhereintheworld．

Andlastbutnotleast，Moodleiscost－e脆ctiveasitisanopensourceprogram
andtotallyfreetouse．

SocialconstruCtion－ismisthecoretheorybehindMoodle・MostCMSsystems

havebeenbuiltaroumdtooIsetsandbeingtooトcentriC・Moodleisleamlng－

Centric・Socialconstruction－ismisbasedontheideathatpeopleleambestwhen

theyareeng喝edinasocialprocessofconstructingknowledgethroughtheactof

COnStruCtinB an artefactfor others・LearnJnglS Seen muCh as a process of

negotiatingmeaningiヮacultureofsharedartefactsandsymboIsl9］・
AcustomisedverslOnOfMoodlehasbeendevelopedforNetOSKAR・The

Moodlesoftwarehasbeencomplementedwithvariousfbaturesfbrsupporting
thequalityassuranceandmaintainingthedatabase．TheNetOSKARquestion

databaseitselfisofthestandardformatandiscompatiblewithanyMoodle
installation・Moodle so民wareis being developed by alargeintemational

COmmunity　of developers．So舵ware updates and additional　features are

introducedconstantly・Forexample，SOftwaremodulesforexportingquestions

andconvertingthemintootherformatsarebeingdeveloped，yetnOtaVailableat

themoment（summer2005）．

2．5qualityassurance

Themostlmportantmatterregardingtheusabilityofthequestiondatabaseisthe

qualityofthequestions・CreatingefBcientqualityControlprocedureswasoneof

thegoalsoftheNetOSKARprqject・Thequalityofaquestionisde且nedby

SeVeralfactors・ThemOStimportantfactoristhecorrectnessoftheinformation．

Thismeansthatthecorrectansweralternativesmustactuallybetrueandthatthe

falsealtemativesmustbefalse・AIsotheclaimorthequestionandtheanswer

altemativesmustbeunambiguous．Thelanguagemustbecorrectandnottoo

difncult．Thequestionshouldnotbetooeasy，l．e．thecorrectanSWerShouldnot

be obvious・Also，agOOdquestiontests essentialknowledge．The qualityof

imagesmustalsobetakenintoaccountandotherpotentialerrorsources．So，

assuringthequalityofaquestionmeanstakingintoaccountmanyaspects．

Themanagement ofthequality ofthequestionsisbasedon alifb－CyCle

approach．1tmeansthatthequalityiscontroltedduringthewholelifetlmeofthe

question・Theblockdiagramofthislifb－CyCleprlnCipleisshowninFigurel．In
thebeginning，thequalityiscontrolledbytheauthorofthequestion．Atthis
Phasethequestionshouldalsobetestedusingagroupofstudents．Atthenext

phase，thequestionischeckedbyanotherspecialistofthe STCW－95subject
舟ornanothermemberorganisation．Finally，thequestionbecomesH0mcial■▼and
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itispublished・Duringitsl脆time，thequestionmaybecommentedonbyany
userofthedatabase．Moreover，thevalidityofthequestionwillbecheckedevery

threeyearsandcontinueuntilthesuqecthaseventuallychangedsomuchthat

thequestionhastoberemoved丘omthedatabase・

The∈】utho「

Another

SPeCia帖tof

thesubJect

Anothe「

SPeCi81jstof

thesubject

Figurel：　ThelifbcycleofaNetOSKARquestion・

2．6ThenetworkoftlSerSanddeveloperS

Asmentionedabove，One Ofthemaingoals oftheNetOSKARprqjectisto

establishanetworkofMETspecialiststodeve）Opandmaintainthequestion

database．Exchange ofknowledgeinthe fbrm ofmultiple－Choice questions
becomesmorebenefiCialfbreachindividualmemberasthenetworkgrows．At

this moment the network consists of21teachers舟om丘ve European MET

institutes，Inthe鮎山re，theNetOSKARcommunityShouldconsistofhundreds

ofteachers育omMETorganisationsallovertheworld・Shippingcompaniesand

maritimeauthoritiescanalsoJOinthenetworkandhaveaccesstothequestion

database・Actually therewi11be two di飴rent member categoriesinthe

NetOSKARnetwotk．Firstly，thedevelopmentandmaintenanceresponsibilityis

shared by the METinstitutes，i・e・by theindivjdual teachersin these

organisations・ThesepnmarymembersfbrmthenrstlevelofdleNetOSKAR
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network．Secondly，there are the shipping companies，national maritime

authoritiesandotherusersofthedatabasewhodonothaveanydevelopment

responsibility．Theyjointhenetworkviaalocalprimarymemberandtheyform

thesecondlevelofthenetwork．

Thedevelopmentofquestionsiscarriedoutbysmall，SPeCialistteams・These

teamsaresmallgroupsorpalrSOfspecialistsonaparticularSTCW－95subject

舟omdi脆rentorganisations．TheauthorofthequestionistheprlmaryPrOducer，

thenoneofhiscolleaguesinanotherorganisationhasthemainresponsibilityof

COntrOllingthequalityofthequestion．Hecanbecalledthesecondaryproducer

Ofthequestion．Allotherteachersonthesamesu句ectcanParticipateinthe

developmentwo止byprovidingtheircommentsandsuggestions．Theprlmary

andthesecondaryproducermaintaindirectcontactwitheachotherduringthe

developmentprocess，TTle discussion aboutthe contents andtheformOfthe

questionsiscarriedoutviae－mail，byusingthediscussionforumOfMoodleor

byface－tO一hceattheworkshops．DuringtheNetOSKARprqJeCt，thequestion

PrOducersmeteachothertwiceayearattheworkshops・SeeFigure2・

Figure2：　FromtheworkshopatLisboninNovember2004・

3　Experience

3．1Thetechnology

Anintemetbaseddevelopmentplatformwastherightchoiceforthiskindof
activity．Moodleo飽rsallthebasictooIsandfunctionsnecessaryinNetOSKAR
tosupportnetwork－basedoperations・Itisalsoeasytousethequestiondmibase
for online courses．Thisfeatureis convenientforteachersand those whoare

responsiblefortrainingofpersonnelincompanies・

Presentlythepossibilitytoconvertquestionsintootherformatsislimited，but

tooIsareunderdevelopmentbytheMoodlecommunity・Somespecial危atures

havealreadybeenaddedtoMoodlebytheNetOSKARprqiectinordertomake

managementofthequestiondatabasemoreefncient・Inconclusion，theselected

SORwareplatformSuitsquitewellforNetOSKARforthereasonsmentioned・
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3．2　Thc皿etWOrk

ThemostvaluablefeatureOfNetOSKARisthenetworkofMETspecialists．Itis

Saidthatsometimestheprocessisasimportantastheproductoftheprocess．

ThisisthecasewithNetOSKAR．Ithasbeenveryfruitfultogetspecialists斤om

diffbrentMETorganisationstoworktogether．Personalcontactswithcolleagues

inanotherMETinstitutearevalual）le，butworkingtogetheranddiscussionabout

theknOwledgeassessmentisevenmoreso．Whentwoteachersshareopm10nS
aboutassessmentoftheknowledgeonaparticularSTCW－95su切ect，theyhave

todiscussmanythings：Whatisimportantandwhatisnot；Whatthestudentsare

SuPPOSedtoknowafterthetraining；Whysomemattersshouldbeweightedmore
thantheothers；Whatisthecorrectterminology；Whataretheimportantconcepts；

andeven abouthowthe subjectshould betaught．Thisis reallythe core of

tralnlngSeafarers．Thiskindofc0－0Perationisinsplrlng，eye－OPenlngandcan

helpindividualteachersinthedevelopmentoftheirownWOrk．Thiskindof

grassrootslevelcoLOperationbetweenindividualteachersmaybeas＆uitfulin

thedevelopmentofthequalityofamaritimeeducationandtrainingprogramas

the c0－0Peration onthe organisationalleveloreventhewo止carried outby

intemationalcommitteesto developnewrules andstandardsfortraining．A

COmmunityofhundredsofteacherswo止ingtogetherandsharingknowledgeand

exchangingoplnlOnsisahugeresourceandapowerfultoolinthedevelopment

Ofthetrainingofsea蝕・erS．ThelargertheNetOSKARnetworkgets，thebigger

are the bene丘ts ofthe membershipfor the organisations and fbrindividual

teachers．

3．3Theprqject

ThegoalsoftheNetOSKARprq］eCtWerequlterealisticandtheprogresshas

beenaccordingtotheplan．Perhapsthebiggestcha11engeisthelimitedtimeto

COmplete the prqject．Development and testing of the technologyandthe
procedurestakestime・Themosttimeconsum1ngPhaseistheestablishmentof
thenetworkitself二Everythingshouldbeupandrunningwithin30monthsB・Om

thebeginnlng・The”criticalmass”，i．e．atleast20newmemberorganisations

must be reached to ensurethe continuity ofNetOSKAR．From the prqject

leader’s point ofview，the c0－0Peration betweenthepartnershas beenvery

fluentandfruitfu1．AllmembersoftheNetOSKARprqjecthavemadeexcellent

COntributionstoachievementofthetargetedgoals．

4　Conclusions

TheNetOSKARprqJeCtforestablishinganintemationalnetwo止ofmaritime

educationandtrainingexpertsinordertodevelopandmaintainadatabaseof

questionsonSTCW－95subiectshasbeendescribedinthispaper．Development

OfnewquestionsiscarriedoutbysmallteamsorpalrSOfspeCialistsonaglVen

STCW95subiect．Theexperiencegained＆omthegrassrootslevelc0－0peration

amongtrainingprofbssionalshasbeenveryencouraglng．Exchangeofopinions
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andexpenencewithColleaguesviatheintemetandduringworkshopscanglVe

new，放eshideasandhelpindividualteachersindevelopingthecoursecontent

andtrainingprocedures・ThedevelopmentplatformoftheNetOSKARquestion

databaseisMoodle，Whichhasproventobethecorrectchoice・Moodlesupports

network－basedoperations，itiswidelyusedarotndtheworldanditisverycost－

e飴ctive・ControlofthequalityofthequestionsiscruCial．hNetOSKARquality

COntrOlofthequestionoccursduringitswholelifbtime・Thecriticalquestionand

ChallengefbrthefutureofNetOSKARistogetnewmemberorganisationsto

jointhenetworkinordertoreachthe“criticalmass”．Onepossiblesolutionto

this would be tointegrate NetOSKAR wjthexisting c0－0peration networks
betweenMtITinstitutes．
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Abstract

Themaritimeindustryisamultinationalindustrywhereparticipantsofseveral

languagesandcultures operateinaglobalteamwork environment．Sea払rers’

OPeratlngprOCeduresaretOtallybasedonateamworkinfrastructureandclimate．

Bythe　introduction of SafbtyManagement Systems，Shore－based human

resourcesarealsoincludedinthewidersystemofthemaritimeteamWOrkofthe

COmPanyWhereinformationandcommunicationteclm010gieshaveaccelerated

thisintegration・Goalsandtasksfortheteam，teamCOmPOSition，team－Player

Styles，Phases ofteam development，COmmunicationandinterpersonalskills，

decisionmaking，leadership，andevaluationofteamperformancearethekey

elementsindevelopingthestruCtureOftheteamworkbasedsystems．

Train1ng anddevelopmentisthe maininstrumentinpreparlngthehuman

resources　for the teamwork climate of modem Organizations．Education

methodologiesthatsupportthecharaCteristics，Whichencourageteamworkand

COOPeration，areWidelyappliedinmaritimeeducation．Cooperativeleamlngand

problem－basedleamlngareamOngthoseapproaches．

Thisstudyanalyzesthee飴ctsofcooperativeleamingdimensionsamongthe
Cadetsina maritime higher educationinstitutewith regard to teamwork
effbctiveness．Anempiricalstudyhasbeenrealizedtomeasurethee脆ctsof
COOPerativeleamingdimensionsonl）individualperfbrmanceingroupsand2）

efEbctiveteammembers．Tocommentontheimpactsoftheeducationperiodon

thesedimensions，thestudyaimstorealizeacomparativeanalysISamOngthe

Cadets of a senior class，beforeand after a simulator based bridge team

managementcourse．
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l Introduction

Inresponsetothedemands ofglobalcompetition andtheincreaslnguSeOf

knOwledgeto create products and services，Organizationshavebeen movlng

towardaformOfworkthatorganizesemployeesintoteamsratherthanarigid

Panag？menthierarchyl1］・AsaresultteamsandteamWOfkhavereceivedan
lnCreaSlngamOuntOfattentionandpopularityoverthelasttwodecades・

Thewodq）laceinthemaritimeindustryhasbeenchanginginrecentyears・In

theshippingindustry，maSterS，mateS，helmsman，Pilots，andinawiderapproach，

theenglnerOOmteam，muStCOOrdinatetheiractivitiestorealizesafb，efncient

andenvironmentalsoundvoyages．Thiscoordinationneedsteamworkski11srThe

abilitytoworktogetherrequires somepeopleskillssuchascommunication，
teamwork，1eadership，theabilitytoleam，andabilitytoadapttochanges・Butthe

existenceofthesenecessaryski11samongstudentsisquestimiblel2］・LecturヲrS

needameantoprovidetheseskillstothestudentsl3］・ActiveleamingstrategleS

sudhascooperativelearnlngandsimulator－basedleamlngCanbeeffectivetooIs

inhighermaritimeeducationtoprovidetheseskills・

2　Teamsandteamwork

AlthoughweusetermsHteams”andHgroups”interchangeableinourdailylifb，

thereisaneedtomakeadistinctionbetweenthesetwotermS．Asopposedtoa

group，ateamhasclearlydefinedgoalsandperformanCeO切ectivesforwhidh
membersareindividually andcollectivelyaccountable・AIsoateamrequlreS

specialtrainingandtimetodevelopbeforereachingpeakperformancel4］・There

aremanyde丘nitionsforteams．Desslerl5］andDaR【6］de丘neteamsasaunitof

Htwo or more peQPle”who　仏interact〃　and“coordinate”their work to

accomplishaspecifiC“goal”．Salasetal・［7］de重neateamas“Adistinguishable

set oftwo or more people whointeract dynamically，interdependently，and

adaptivelytowardsacommonandvaluedgoal／object／missionwhohaveeach

beenassignedspeciBcrolesorfunctionstoperform”・Examplesofteamsthatfit

thesede丘nitionsincludemilitarycommandandcontrolteams，OPeratlngrOOm

andemergencyroomteams，COCkpitcrews，medicalemergencyteams，intensive

careunits，firerescueteams，managementteamSandenglnerOOmandbridge

teamsintheshippingindustry．

Thenexttermthatwehavetoclarifyisteamwork．Teamworkisde貞nedas

those behaviorsthat facilitate effbctive team memberinteraction．Hoegland

Gemuendenl8］examined the Teamwork Quality（TWQ）・The required

teamworkbehaviors vary depending ontheteam’stask，butrecentresearch

suggeststhatnveteamworkbehaviorssuchasteamleadership，teamOrientation，

mutualperformanCernOnitoring，back－uPbehaviors，andadaptabilityhavebeen

observedinalltypesofteams【9］．TeamworkSkillsrefbrstocompetenciesthat

individualteam members must possessinorder to perform the necessary

teamworkbehaviors．
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3　Bridgetea叩training

In complex and high risk working environments where cooperation among

wokersisneeded，teamWOrkplaysanimportantroleinensuring safetyand

avoiding errors．Teams makefewermistakes than doindividuals，eSPeCially

wheneachteammemberknowshisorherownresponsibilitiesandalsothoseof

otherteammembers．However，teamWOrkisnotanautomaticconsequenceof

placing people togetherinthe same rOOm；it depends on a willingness to

COOperatetOWardsharedgoalsl10，11］・

A，㍑bridgeteamMisatypeof㍑commandteamHwhichiscreatedbythe

organization to attain speciBc goals throughmembers’joint activities and

interactions・Thesetypesofverticalteamsarecomposedofamana芦er（master）
andhisorhersubordinates（mates，helmsman，etC・）intheorganlzatlOn’Sformal

chainofcommand．

AccordingtoAustralianTransportationSafbtyBureau（ATSB）andCanadian

Trapsportation SafbtyBoard（TSB Canada）data，25％andUnitedKingdom

MarineAccidentlnvestigationBoard（MAIB）data，23％ofcausal偽・CtOrS Of

shippingaccidents are associatedwithHManagementGroup Factorsn・These

consistof臨tigue，COmmunications，bridgeresourcemanagement，PrOCedures，

manning，businessmanagement，andwatchhandoff［12］・Thisstudyshowsthat

weaknessinbridgeorganizationandmanagementhasbeenanimportantcause

formarine casualties worldwide．Bridge Resources Management（BRM）and

BridgeTeamManagement（BTM）courseshavebeenperformedinallnautical

schooIsformanyyearS・BRM侶TMfocusesonbridgeofncers，skillssuchas

teamwork，teambuilding，COmmunication，leadership，decision－making and

resourcemanagementl13］．Cross－Checkingofindividualdecisions，makingroles

and responsibilities cleartO team members，lnVOIving a11team membersin

problem soIvingand decision making，and making team members clearly

understandthechainofcommandwillimprovesafbtyandcanhelpdetecterrors，

andcorrectandrespondthemasearlyaspossibleinbothroutineandemergency

OPerations．

SimulatoトbasedtraininghasbecomeapopularteClmique andapowerfu1

trainingtoolfortrainingteamWOrkski11Sinhighriskindustriessuchasaviation，

healthcare，maritlme，．andnuclearPOWerPrOduction・BeaubienandBakerl9］

mentionedthattherelSnOdirectrelationshipbetweenthelevelofsimulation

fidelityandteamWOfktrainingeffbctiveness・

4　Cooperativelearnug

TheuseofactiveleamlngStrategies，SuChasCooperativeLeamlng，lSgrOWlngat

左remarkable ratein all disciplines．Cooperativelearning（CL）is the

instructionaluseofsmallgroupssothatstudentsworktogethertomaximize
theirownandeachother，sleamingl14］．CListheconceptofteamworkapplied

withinapracticaleducationalsettingandprovidesahighlyrelevantandeffbctive
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modelfor the higher educationinstitutions　for teaching and developing
teamworkskillsforfutureworkforces．

Arealande飴ctiveapplicationoftheCLmethodhasmanybenemsbothto
Students　and to the education outcomes of higher educationinStitutions．

Researcherscommonlyreportstudentgainsinproblemsolvingskillsl15］．AIso

byeliminatingthecompetitionandwofkingtogether，Studentswillleammorein

ashortertime駐amewhiledevelopingsocialandteamworkskillsl16］．CLalso

resultsingreatertransfbrofwhatislearnedwithinonesituationtoanOtherl14］．

4・l ElemeJltSOfthecooperativelearnlllgmOdel

CLshouldbewellstructuredandincludefiveessentialcomponentsorprlnCiples

forsmal1－grOuPleamingtobetruly cooperativel17］．These components are

Positivelnterdependence，Face－tO－Face PromotiveInteraction，lndividual

Accountability／PersonalResponsibility，TeamwotkSkillsandGroupProcessing．

4．2Formallearm1mggrOupS

Cooperativeleamlng Can be structuredinmany difEbrent ways．Formal

CooperativeLeaming（FCL）groupsthatareusedtoteachspec摘ccontentand

PrOblem－SOIvingskillsareprobablythemostdifnculttoimplement，butthey

havethegreatestpotentialfora脆ctingpositivechangel18］．

FCLgroupsthatencourageteamworkandcooperationarebuiltin Bridge

Team Management（BTM）Courses．Leadership　inemergencies，effbctive

intemalandextemalcommunication，Situationalawareness，VOyageplannlng，

teamWOrk，errOrtraPPing，andrelationshipwithpilotsarethemainsubjectsthat

are covered・In　formal cooperative groups　in　BTM courses，instructors

accomplishthefollowingtasks：Specifytheobjectivesforthelesson，Makea

number of　instruCtional decisions，Explain the task and the positive

interdependence，Monitorstudents，leamlngandintervenewithinthegroupsto

PrOvide task assistance or toincrease students’teamwofk skills，Evaluate

Students’learnlngandhelp studentsprocesshowwelltheirgroupfunctioned．

Self・aSSeSSmentPlaysavitalroleintheleamlngPrOCeSSaSStudentscandevelop

arealistic sense oftheirown strengths and weaknessesl19］．TheinstruCtOr

PrOvidestimeandastmctureformembersofeachleamlnggrOuPtOPrOCeSShow

e脆ctivelytheyhavebeenworkingtogether，Thistypeof“StudentFacilitated

DebrieP’techniqueisfoundane脆ctivetoolforsimulationassessmentsl20］．

5　0bjcctiveandhypothesis

Oneofthemostimportantexpectations舟Ommaritimestudentsistobeableto

WOrkinteams・Maritimeeducationshouldbeconsideredasanimportanttoolfor

developing e飴ctive team membersin maritimeindustry．Applications
SupPOrtlngteamWOrkshouldbemadeuseofinmaritimeeducation．Themain

Obiectiveofthisstudyistoanalyzethee脆ctivenessoftheCL strategyto
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developteamwofkskillsduringtheBTMcourseamongseniorclassstudentsofa

NauticalScienceDepartment．

¶lemainhypothesisofthestudycanbeformulatedasfo1lows：

打1：Percept10nSOfseniordeckstudentsonCLdimensions；teammemberroles

andrequiredskillsinteamworkaredif托rentbeforeanda氏ersimulator－based

什aining．

51sub－hypothesesaredevelopedtotestthishypothesis（SeeTal）lel）・

6　Methodolo訂

6．l queStionnairedevelopment

A questionnaireis applied tothe senlor class students beforeand aRerthe

SimulatorbasedbridgeteammanagementCOurSe．FormalCLgroupsareusedto

analyzetheef托ctivenessofapplicationofCLstrategy．

Torealizetheobiectivesoftheresearch，aqueStiorLnaireconsistingof3parts

is developed．A previOus study by the authors made use of a similar

questionnairewherethequestionswerederived倉omresearChaboutteamwofk

andcooperativeleamingl21］．

ALikert－SCaleisdevelopedas’’1＝StrOnglydisagree，5＝StrOnglyagree”・

Thequestionnairemadeuseofsomeofthescalesthatweredevelopedand
usedbyotherresearchers．ThecooperativelearnlngSCaledevelopedbyJohnson

andJohnsonl22］，ndusedbyGhaithl23］，WaS aPPlied．Ghaithl23］useda

mod摘edversion ofJolmson andJohnson’S［22］Classroom L脆Measurein

ordertoassesstheconnectionsofcooperativeleamlngtOleamer’sperceptionsof

SOCialsupport，feelingsofalienationfromschool，andacademicachievement・

GroupinteractionandattitudestowardCLscalewasadapted丘omVeerlmanet

al．’sstudyl24］．PupilPerceptionsofCooperativeLeamingsca］eforpupils丘■Om

grades4to8wasdevelopedbyVeenPanetal［24］togatherinformation

COnCernlngPuPils’preferencesforleamlnglngrOuPS，thepotentiallypositive

andnegativeoutcomesofcooperativeleam1ngandotheraspectsofcooperative

leaming．Onconceptualbackgrounds，VeerLmanetal．［24】haddevelopedtwo

scales．ThescaleswereattitudestowardCLandgroupinteraction．Annettetal・

［25］developed a team process modelin which three processes，namely

behavioral，COgnitiveandaffbctiveprocesseswerede血ed・Behavioralprocess
consistsofcommunicationandcoordination．Ametetal．’sl251Variableswere

adaptedtomaritimeundergraduateeducationtoassesscoordinationingroups・

Statemehtsforgrmpprocessif7g，teamWOrkskilLs，individhalpedbrmancein

groIPSand弓砕ctiveteammemberweredevelopedthroughliteraturesurveyand

theirreliabilitywasagajntestedintheauthors’previousstudyl21］・

6．2Sample

TheresearchwascarriedoutinthesprlngOf2005amongtheseniorelasscadets

ofthe Nautical Science Department ofDokuz EylulUniversitySchool of
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MaritimeBusinessandManagement．Thepopulationoftheclassis40and39

questionnaireswerereceivedbeforeimplementationofsimulator－basedtraining．

Thiれy－tWOqueStionIlaireswerereceivedaftersimulatorrbasedtraining．

6．3Dataanalysisandprocedures

Theresearchcoversacomparativeanalysis．TheanalysISismaintainedbySPSS

（Statistical Packagefor the Social ScierlCeS）program．Means and standard

deviationsareobtainedandt－teStisappliedtofinalizethehypothesestest．

6．4　Evaluationamdresults

Themeansofthe蔦ndingsandtheresultsofthecomparativeanalysisareglVen

inTablel．The variables are testedfor bridge teams before and aRer the

Simulatorbasedtrainingandascanbenotedfromtheresults，16sub－hypotheses

OutOf51variableshavebeensupported．Thedeterminantsthatareperceived

di脆rent舟omthesamPleareglVenbelow：
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J州人、し・lJ〃り／小目川／り1日・L・叫l・…川h〟・J巾￥、／l…‥l〟再JL・l／山川、／J・川・J川・l・＝／血・

・ヾ′’り望刷・いた㌧仙■て′′牛ノー早／－111l’・ヾヤ′中小′サⅥ…竹上牛′：呵一、・
Thesupportedsub－hypothesescanbegroupedunderthefollowlngmainareas

OfcooperativelearnlngCOmpOnentS：POSitiveinterdependenceingroups，grOuP

PrOCeSSlngandindividualperfbrmanceingroups．

Regardingthe answerstothe statements，thehighestfrequencies obtained

beforesimulatorbasedtrainingare，Satゆctionwiththeproblemsoh，ipqskilLs
′ノ．ご／日，・、川／亘Il・J／川川〟んJ／JL・…′J州川〟…／／川ト、山／／、rJ、JJJノl仙／・、IJ／／画し・／／りJ川〟ん／／八・

dbcisionmakingskilLs P．2q）．Thecorrespondinghighest斤equenciesa食erthe

Simulatorbasedtrainingareasfo1lows：SatLdZZCtionwiththeproblemsoIviT7g

・ヾ揖／／、／・ノ．矧．川一／ハJ牒lJ／－／し・／目し川叩／し・／L・〃〃山．ヾな〃JW〃J州／ハ＼し・l・しソ：い仙・

川′〟r／／－′爪・、り・仙（仙／・ヾ／M叫帰日川・人‘い・り′・（〟〃．ヾい／－′・ハ〃・…〃gL・‘／／一〃いり‥りノ．

Regardingtheanswerstothestatements，thelowest丘equenciesobtainedbefore

Simulatorbasedtrainingare：押セalwqysdividbtasksequalb，P．51），けなalwqys

JIJ／人‘Jん〃JH／〟岬、・／／J‘J／／九什JJJHJ／両ゞJH‘ム‥tゾ仙J／九・′仙人（コ．57I．／九・／ハ・／〃什J・

‘／汀ft人・、叩り／八・J肘八ソ血／、りJ／川川ソ：…〃九・／川－り川・／（仙／し・1・Lや川JL・／J（ハJ〝、／川・L・

P．84）．Thecorrespondinglowestfrequenciesa航erthesimulatorbasedtraining

areasfollows：Wbalw耶talkaboutthi聯thathavenothiT7gtOdbwiththetask
′二二眈／‘J／－1岬、／川・い／り・り／－／し・′Jハl川叩心／／哩りJ‘ハ人目山川日用伽J．∵ll・油日瓜・Jl

．…J一人・川、由り．甘・′岬′ユ／し†′．
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Tablel：　ResultsofthecomparativeanalysIS．

B efore A 魚er

t p　　 ∃

s im ulat。r 毒

based train img

V ariab tes M eall SI） M ea n S D

1．W e try to m ake sure thateveryone in

the group learn S，

3．62 1．33 3．63 1．36 ．030 ．97 6

2．0 urjob is hot done untilev ery one in

the group has com pleted the

鮎Slgnm ent．

3．36 1．34 4．03 1．12 －2．253 ．02 7

3， W e allreceive the sam e grade． 3．58 1．42 2．94 1．2 6 1．9 61 ．054

4．0 ur grade depends on how m uch　m em b ers leam ． 3．16 1．34 3．79 1．07 －2．0 19 ．04 8

5．1 have to m ake sure thatthe oth er

m em bers leam if lw arLttO do w ellon

the asslgnm ent．

3．24 1．47 3．94 1．2 7 －2．134 ．03 ti

6． W e cannotcom plete an asslgnm ent　unless everyone contributes． 3．13 1．4 1 4．4 1 ．88 －4．600 ．000

7．T he lectu rer divides up the m aterialso

that everyone has a part and ev eryone

h as to sh are．

2．84 1．46 4．19 ．78 －4．904 ．000

8． W e h ave to share allm aterial s in o rder

to co m plete the asslgnm ent．

4 1．16 4．19 1．09 －．69 1 ．492

9．Ev eryone’s ideas ar e needed if w e ar e

golng tO be successfu 1．

4．03 1 4．23 ．96 －0．84 1 ．403

10．1have to 航nd out w hat everyone else

know s if Tam golng tO be able to do

仇e assignm ent．

3．49 1．2 1 4．09 1．03 －2．246 ．028

11．Tam selfLconfident． 3．23　■ 1．44 4．13 ．87 －3．224 ．002

12．Perfo rm an ce ofeach m em beris

assessed and the results are glV en back

to the m em ber．

2．74 1．3 1 3．63 1．2 1 －2．9 14 ．005

13．Perfo rm ance of each group lS aSSeSSed

and the results are glVen back to th e

grOu p．

3．4 6 1．23 3．75 1．27 －．96 8 ．336

14．W e identify helpfu 1 and unl 1elpfu 1 3．34 1．2 5 3．84 1．11 －1．753 ．084

m em ber actions． 8

15．1 Sen d correct infbrm ation to the right 3．61 1，19 3．94 ．669 －1．46 1 ．149

indiv idual atthe righttim e． 8

16．I receive correctin fo rm ation 丘・Om th e

rightindividualatthe ri ghttim e．

3．53 1．1 3．53 ．92 －．02 0 ．984

17．I discuss situation s／optlOn Swi th

appropriate・m em bers ofthe group．

4 ．95 4．00 ．92 ．000 1．00

18．I raiSe pOSSib le optlOnS fo r discussion・ 4．16 ．834 4．13 ．92 ．156 ．877

19．I share w ork according to prearranged

pla爪．

3．S9 1．1 1 4．34 ．83 －1．888 ．063

2 0．W e rearrange plan to balance w od（

lo ad．

3．67 1．2 8 3．88 1．10 －．725 ．47 1

2 1．W e keep to planlled tim e／event　schedu le． 3．4 1 1．29 3．97 ．97 －2．08 1 ．04 1

2 2．I have high m otivation． 3．28 1．39 4．16 ．82 －3．286 ．002

23．1 achieve better success． 3．38 1．3 1 4．03 ．86 －2．495 ．0 15

24．I am m ore productive． 3．13 1．5 1 4・1？ ．72 －3．603 ．00 1
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Tablel：　　Continued．

B etb r e A 魚er

t PS im u la to r b a sed tra in i皿だ

V a ria b le s M e a n S D M e a n S D

2 5．W e al w ay s d jv id e ta sk s e q u ally． 2 ．5 1 1．4 1 3 ．8 8 1．13 －4．4 19 ．0 0 0

2 6．T h e gro up id en tifi es n orm s． 3 ．03 1．4 6 3 ．6 1 1．2 8 －1．7 3 9 ．0 8 7

2 7．W e al w ay s ta lk ab o ut th in g s th at h a v e　n o th in g to d o wi th th e ta sk 2 ．5 7 1．16 2 ．2 0 1．2 4 1．2 0 4 ．2 3 3

2 8．日 m p ro v e m y o w n le arn ln g ， 3 ．3 7 1．2 6 4 ．0 9 ．69 －2．7 8 9 ．0 0 3

2 9 ．I am satislied wi th p hy sic al clim ate．

（e．g ，L igh tin g，h e atin g，e qu ip m en t）

3 ．7 4 1．3 3 ．6 3 1．3 4 ．3 5 3 ．7 2 6

3 0．1 am satisfied w ith stru Cture O f th e　g ro u p．（e．g．siz e，m em b er） 3 ．2 4 1．4 2 3 ．8 8 1．19 －2．0 4 8 ．0 4 4

3 1．日 ik e to w o rk o n a ta sk w ith 0 th er　Stu d en ts． 3 ．6 3 1．2 3 3 ．8 4 1．19 一．7 0 2 ．4 8 5

3 2 ，日 ik e to e xp la in th in g s to so m eo n e o f　m y g rO u p ・ 3 ．8 3 1．0 9 3 ．9 0 ．9 8 一．2 9 0 ．7 7 3

3 3 ．日 ik e so m e o n e 丘o m m y g ro u p e xp la in s　SO m e仇in g to m e． 3 ．9 4 ．9 9 3 ．6 5 ．9 9 1．2 1 7 ．2 2 8

3 4 ．日 ik e to h e ar th e o th e r m em b e rs’id ea s． 4 ．0 6 ．9 6 4 ．0 3 ．9 1 ．1 0 7 ．9 15

3 5・T h e o th er m e m b e rs in th e g ro u p a lw ay s

listen to m e．

3．5 1 1．0 1 3 ．9 7 ．88 －1，9 3 6 ．0 5 7

3 6 ．Ⅰal w a y s te ll o th e r stu d e nts th at th ey d id　SO m e th in g g o o d． 3．6 6 1．2 5 3 ．9 7 1．1 1 －．8 5 2 ．3 9 8

3 7 ．1 alw a y s d o m y b e st w h e n w ork in g ln　g rO up S・ 3．5 4 ．9 5 4 ．0 3 1．0 2 －2．02 2 ．0 4 7

3 8 ．1 alw a y s h av e p ro b le m s co m p letln g a

ta sk w h en w o rk in g w ith o th er stu d e n ts

in a g ro up ．

2．8 5 1．0 7 2．6 5 1．2 0 ．7 3 6 ．4 6 4

3 9 ．I am fhm iliar w ith m y stre n g th a n d　W ea kn e ss in a gro up stu dy ． 3．8 3 ．7 8 5 3．9 4 ．8 14 一．54 3 ．5 8 9

4 0 ．I un de rsta n d th e d i脆 re n t ro le s p lay ed　b y g ro u p m em b ers． 3．7 6 1．1 3．9 4 ．9 3 －．6 72 ．5 04

4 1．I un de rsta n d h o w to w ork w ith pe o p le

W ho h av e a sty le o f w o rk d i飴 ren t舟o m

m y O W n．

3．6 3 1．2 1 4．0 3 ．8 9 －1．5 1 0 ．1 3 6

4 2 ．Ⅰkn o w h o w to w o rk co h esiv ely wi th a　g ro u p o f p e O P le tow ard a co m m on g o a）， 3．8 1．1 3 4．13 ．8 9 －1．3 0 3 ．1 9 7

4 3．1 k n o w h o w to c arry o n m u ltip le　re sp o n sjb ilities fb r a p ro je ct． 4．0 3 1 4．2 6 ．8 9 －．9 6 9 ．3 3 6

4 4．I a m satisfie d wi th m y le ad e rsh ip sk ills． 4．14 ．9 4 4 ．16 1．0 4 一．0 7 6 ．9 4 0

4 5．I a m sa tisfie d wi th m y d ec isio n －m a k in g　Sk ills． 4．2 0 ．93 4．2 3 ．8 1 －．12 0 ．9 0 5

4 6．I a m sa tis丘e d wi th m y co m m u n ic ation　sk ills． 4．2 0 ．7 9 4．2 9 ．7 4 －．4 7 5 ．6 3 6

4 7．I a m sa tis航e d w ith m y co n fl ic t－　m an ag e m en t sk ills． 3．9 4 1．0 5 4．2 0 ．9 3 －1．03 6 ．3 04

4 8．1 a m sa tis鮎 d wi th m y p ro b lem －SO Iv ln g　sk ills． 4．2 6 ．9 5 4．4 8 ．6 8 －1．10 3 ．2 74

4 9．1 a m sa tislie d w ith m y b ra in sto rm ln g　Sk ills． 4．1 7 1．0 7 4 ．2 6 ．9 7 －．3 4 4 ．7 3 2

5 0．I h a v e g ain e d th e s k ills in h ig h e r　ed u c atio n． 2 ．8 9 1．4 3 3 ．3 5 1．2 3 －1．4 2 1 ．16 0

5 1．I h a v e b e en tau gh t th ese sk ills a t sch o o l． 2．8 3 1．5 6 3．4 2 1．18 －1．7 4 7 ．0 8 6
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7　ConcluSion

AstheorganizationshavebeenmovlngtOWardaformofworkthatorganizes

employeesintoteams，educationinStitutionsmustadaptthemselvesforthese
newrequlrementS・CooperativeleamlnglSane飴ctivetooltofu1Blltheseneeds・

Thisstudyanalyzestheef托ctsofcooperativeleamingdimensionsamongthe
cadetsinamaritimehighereducationinstitute．ComparativeanalysISamOngthe
cadets of a senior class，before and after simulator－based bridge team

management courSe，Shows a statistically signincantincreaseinpositive

interdependenceingroups，grOup PrOCeSSlng andindividualperformanCein

groups・HPositiveinterdependenceMtriggerscadetstoimprovetheirteamwork

skillsandbeane飽ctiveteammember．SatisfactionwiththeproblemsoIving
skills，nOtbeingabletocompleteanassignmentunlesseveryonecontributes，and

sharingworkaccordingtoprearrangedplansarefoundtobeimprovedatterthe

simulator based bridge teamtraining where cooperationand plannlngis

important・

Limitationsandfurtherstudy・Thestudywasconductedinonlyoneinst血te
sothenumberofstudentswaslimited．Furtherstudiescanbeperformedinother

institutionsandalsoinotherdisciplines・
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Quantitativeevaluationofconsciousness

improvementinBRMtraining

K．Inoue＆H．Takahashi

飽C〟砂げ腸rf血Ze滋ね〃Ceぶ，励みe【励ve相和々の

Abstract

Intheaviationworld，theintroductionofCockpitResourceManagement（CRM）

hasbeensaidtobethegreatestsuccessinpreventinghumanerrorseverattained

inthe20thcentury・Humanerrorisverylikelytobemade，anditisimpossibleto

eliminate every error．CRM wasintroducedfromthe awarenessthathuman

beingsarealwayspronetomakingerrors，andbydeveloplngtheideathatany
POSSibleerrorchainshouldbecutbeforethehumanerrorcausedanaccident．In

the shipping world，eSPeCiallyinJapan，the accidentinvoIving㍑DiamOnd

Grace”，WhichwasstrandedwestofNakanoseinTokyoBayin1998，mOtivated

thestudyofaBridgeResourceManagement（BRM）trainingprogramfollowing

themodeloftheCRMconcept・However，itisstilIunderwayandwi11probably
takemuchmoretlmeforBRMtobecomeadependablesystemintheshipping
WOrldandbecomenmlyestablished．

The authors，While collaboratingwithCRMexperts，are Studyinghowto
OrganizeaBRMtrainingprogramtoapplythesystemintheshippingworld・ln

thispaper，theauthorsreportontheprocessofplannlngtheBRMBasicCourse
fori血OductiontobegimmerSandontheresults obtained丘om aquantitative
analysisofthee飴ctsofsuchplannlng．

人十川り′●ムーJ描け（－〝uJJ・山J巾￥．川J／川JJか几

l BridgeResourceManagement

l．10bjectivcofaBRMTraiTlingProgram

Generally，anaCCidentislikelytobecausedbyvarious払ctorsthatinteractina
COmPlexway・ltisconsideredthatanaccidentisusuallycausednotbyaslngle
eventbutbymanytrivialeventsthatinteractwitheachother．Inotherwords，a
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humanerrorthatisconnectedwithothererrorsinachaincancauseanaccident．

Therefore，tOPreVentaCCidents，WeShould坑ndsucherrorsquicklyandshould

breaktheerrorchainunderaccuratesituationawareness．

Naturally，humanerrorsshouldbeeliminated，andifahumanerrOrShould

happenbyanychance，membersoftheteamshouldcooperatewitheachother

andtrytocuttheerrorchainstOPreVenttheerror舟omcausingarealaccident・

TheobjectiveoftheBRMtrainingprogramistoimprovethetotalperfbrmanCe

oftheteamundersuchaconceptasstatedabove・

1．2Cuttingtheerrorchain

Tocuttheerrorchainassoonaspossibleandpreventthepossibleconnectionof

ahumanerrorwithanaccident，thekeypointistopromotecommunicationand

teamworkbetweencrewmembers・Consequently，itisindispensabletoproduce

a什iendlyatmosphereinwhichcrewmemberscanmakereportsorsuggestions

＆eely，andalsototrytopromoteacorrectunderstandingofanyinfbrmation

received．Itshouldbenotedthatunderan authoritativereglme，One PerSOn’s

arbitrarydecision，COrtjecture，OrPr亘iudicemayleadtoovercon甫dence，inviting

confusionand血allycreatingachainoferrorswithoutbeingabletomakeuseof
theresourcesthatareaVailable．

TheBRMtrainlngprogram，inthissense，PrOVidesmeasurestopromotethe

totalperfbrmanceofthetearnwithseriouseffbrtsbeingmadetoeliminatean

authoritygradientandtoimprovecommunication・TheessenceoftheBRM

trainingprogranistoimprovethequalityofshipoperationsbyfu11yusingevery

resource，includinghumanresourCeS，andbyhavingmemberscooperatewith

eachotherinaspiritofmutualrelianceandrespect，intheconvictionthatthekey

tosafbnavigationisgoodteamworkandcommunication・Consequently，itis

importantfor each crew member，inthe BRM training program，tO try tO

understandtheimportanceofhumanrelationsandthee舵ctsthatwordsand
behaviorhaveonothermembers．

ThatiswhytheBRMtrainingprogramissaidtobeaprogramthatisnot

abouttoimproveshipmaneuvermgskillsonthebridge，butisaboutpromoting

animprovementofconsciousnessabouteachperson▼sbehavioralpatterns・

2　BRMI主asicCourse

2．1PlanningtheBRMBasicCotIrSe

ThepurposeofaBRMtrainingprogramistomakeeachmemberoftheteam
understand how he should behave as a member，namely the basic attitude

requiredandthemostdesirablebehavior・
Theauthors，incollaborationwithCRMexperts，arePlannlngtheBRMBasic

Course as anintroductory coursefor beginners・AIso while verifying the

effbctivenessofthetrainingprogram，theyarewo正ingtoestablishadependable

BRMsystemintheshippingworld・ThefocusinthisBRMBasicCourseisthe

efFbrtstoeliminateanauthoritygradientandenhancecommunication・
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2・2BRMBasicCollrSeinpractice

TheBRMBasicCourseisashortone－dayprogramplannedasanintroductory

COurSeforbeginners・ItisacombinationoflectureSandpracticeuslngaShip－
handlingslmulator・Inthemomlng，lecturesaimatchanglngtheconsciousness

Ofmemberssothattheycanunderstandthewayofthinkingandthenatureof
behaviorundertheBRMconceptandutilizetheresultsintheirroutinework．In

theaRern00n，praCticeuslngaShip－handlingsimulatorisprovidedsothatthe
ChangeofconsciousnessundertheBRMconceptcanbeestablishedinpractical
behavior．

Tablel：　Thegroupconstructionoftrainees．

Training

S ession

Job

Experiences

（Year）

Cla86

1st

3 3／0

9 3／0

10 Q／M

11 C／0

21 C／0

23 C／0

2 nd

7 Q／M

10 3／0

22 C／0

23 C／0

23 M aster

27 M aster

3rd

2 3／0

5 3／0

12 Q／M

15 C／0

15 C／0

17 C／0

24 M aster

Q／M 3／0 C／0 M aster Totals

1 2 3 0 6

1 1 2 2 6

1 2 3 1 7

Totals 3 5 8 3 19

The BRM Basic Course was delivered at Kobe University；Facultyof
Maritime Sciencesand was dividedintothree sessions．Nineteen ofncersand

CreWfrom the same shipping companylnCluding Masters，Chief OfBcers，

SecondOfncers，ThirdOfBcersandQuarterMastersparticipatedasindicatedin
Tablel．

3　EvaluationoftrainingresultsintheBRMBasicCourSe

3．1Evaluatiomindex

ItisaprlnCipleoftheCRMtrainingprograminaviation，Whichisthemodelof

BRM，nOttOeValuatetheprogressofeachmember．However，iftheresultsof

training could be observedinchangingthe consciousness of each person，

WhetherinCRMorBRM，Wemightevaluatehowfarandinwhatmannerthe
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change ofconsciousness has progressedin anindividualor group・So，the

authorshavestartedworkondeveloplngateClmiquetoevaluatethetraining
results．

lntheBRMBasicCourseanevaluationtestintheformOfaquestionnaire

wasglVenbefore and aRerthetrainingto evaluatetheresultsby analyzlng
variationsinscores．Thistestevaluatedninedif托rentareassuchas（1）inquiry，

（2）sharing ofsense ofrisk，（3）sharing ofcrisis awareness，（4）advocacy，

（5）connictresolution，（6）decisionmaking，（7）critique，（8）leadership，and

（9）followership．Fivequestionswerepreparedtocovereachareafbratotalof

45・Amongthe丘vequestionsoneachevaluationitemthereweretwoorthree

reversequestionsplacedatrandom・Theseanswersrequiredaselectionfrom

amongthefollowing：（1）absolutelywillnot，（2）perhapswillnot，（3）donlt

know，（4）perhapswi11，（5）absolutelywi11．

¶le SCOrefor each memberis described as anumericalvalue uslngthe

鉛llowlngindex：
Consciousnesslevel

Consciousnesslevelbeforetraining
＝SCOreinthetestbefbrehand／fullmarksxlOO

ConsciousnesslevelaRertralnlng

＝SCOreinthetestaftertraining／fu11marksxlOO

Tmprovementdegreeofconsciousness

lmprovementdegreeofconsciousness
＝（COnSCiousnesslevel a氏er training－COnSCiousnesslevelbefore

training）

Improvementrateofconsciousness

ImprovementrateofconsciousneSS

＝lmprovement degree ofconsciousness／（100－COnSCiousnesslevel

beforetraining）

3．2　Resultsofevaluation

3．2．1Ef鮎ctsoftrahingasawhole

AnevaluationwasmadetoseeifanychangeWaSObservedinconsciousness
after BRM Basic Course tralnlng，Paylng Particular attention to the

consciousnesslevelbeforeandaftertralnlng，aSWellastheimprovementdegree

andimprovementrateofconsciousness・Theindex坑guresofthisevaluationare

shownintheaveragefiguresaccordingtooccupationalclassesinTable2・

AsthefiguresundertheconsciousnesslevelbeforetraininginTable2show，

thereisnotmuchdi飴renceinBRMconsciousnessbyoccupationalclassbefore
什aining．

But，ifwepayattentiontoimprovementdegreeandimprovementrateof

consciousnessshowninFigurel，althoughachangeOfconsciousnesshasbeen

madeineveryclass，itisclearthatthetraininge飴ctwasremarkableincrew
membersoftheloweroccupationalclassessuchasThirdOfBcerandQuarter
Master．Therefore，itcanbesaidthattheBRMBasicCoursehashadagreater

impactonimprovlngtheconsciousnessofmembersintheloweroccupational
classandencouragedtheirchangeofconsciousnessregardingBRMbdlaVior・
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Table2：　Theaverage重guresaccordingtooccupationalclasses．

ConSOiousness ConsoiouSneSS lmprovement lmprovement

level before level after degree of rate of

training training COnS610USneSS GOnSG10uSne＄S

Q ／M 69．6 80．6 10．9 36．0

3 ／0 7 1．6 83．4 11．9 4 1．8

C ／0 76．0 80．8 4月 20．0

M aster 72．6 78．1 5．6 20．3

A verages 73．3 8 1．1 7．7 29．0

Im pro ve m e nt　　　　　　　　　　　　　　　　　　　　　　　 lm provenne n t

de g re e o f　　　　　　　　　　　　　　　　　　　　　　　　　 r8te Of

CO n S C 10 u Sn e S S　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　 （：OnSCl0USn e SS

2 5

2 0

15

10

5

0

口Im prove m e nt d eg re e o f

5 0

4 5

4 0

●
‾‾‾‾‾‾‾‾‾▼■‖■‾‾一‾‾‾‾　　 ◆lm provem e nt rate of

◆　　　　　　　　　　　　　　 COnSC10U Sn e SS
3 5

3 0

2 5

◆ 20

15

10

5

0

◆　　 一　一　一一一　一　一一一一　　 一■一　一一　一

Q ／M　　　　　　　 3 ／O　　　　　　　 C／O　　　　　　 M aster

Figurel：Improvementdegreeandimprovementrateofconsciousness．

3．2．2E恥ctofTraiming什omFocusPoint
Anevaluationwasmadetoseewhichofnineevaluationitemsshowedthemost

remarkablechangeofcpnsciousness，paylngattentionto consciousnesslevels

before and a鯖er training．Theindex負guresinthe evaluation are shownaS

averagesaccordingtotheevaluationitemsinTable3andFigure2．

Comparlngtheconsciousnesslevelsbeforeanda鮎rtraining，itcanbenoted

thatthelevelhasbeenraisedfbreveryitem．

The average坑gurefor consciousnesslevel before training，taking every

evaluationitemandeverytraineeintoaccount，is73．30，Whilethecorresponding

figurea魚ertrainingis81．05．

Consideringthese重gures，WeCanObserveinTable3andFigure2thatthe

improvementofconsciousnesslevelduetotraininglSSufficientfbritems1－5．In
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theBRMBasicCourse，thelectureandpracticeuslngaShip－handlingsimulator

foCusOneValuationitemslto5．AsthetraineesTchangeOfconsciousnessfbr

theseitemswasdeemedtobesu用cient，itcanbecertainlymaintainedthatthe

traininghadsomerema止ableresults・

Tal）le3：　Averagesaccordingtotheevaluationitems・

Evaluation
Con86 iouSneSS Con80 iou＄neSS

leve l before leve l after
Item s

t ra 弓n in g tra in ing

1 7 8．16 8 4．2 1

2 8 1．32 9 1．0 5

3 7 9．21 8 6．32

4 7 臥16 8 3．95

5 7 1．84 8 2．89

6 6 8．16 7 8．95

7 6 5．00 6 8．68

8 7 1．05 7 6．05

9 6 6．84 7 7．37

A v e rag e s 7 3．30 8 1．05

Figure2：　AveragesaccordingtotheevaluationitemsT
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Thelmprovementrateofconsciousnessa氏ertrainingaccordingto

evaluationitemsandoccupationclasses．

E va lu at io n

lte m s
Q ／M 3 ／0 C ／0 M a st e r A v e ra ge S

1 4 0 ．00 3 9．13 20 ．6 9 0．00 2 7．71

2 69 ．57 50 ．00 3 8．8 9 4 0 ．00 5 2．11

3 33 ．33 4 3 ．33 2 8．00 22 ．22 3 4．18

4 2 3 ．53 60 ．00 14 ．7 1 8．33 2 6．5 1

5 4 4 ．44 62 ．96 2 9．55 22 ．22 3 9．2 5

6 3 7 ．50 5 5 ．56 2 5．00 2 6．92 3 3．88

7 －5 ．26 5．56 14 ．8 1 20 ．83 10 ．53

8 4 4 ．44 2 9 ．4 1 －2 ．50 1 1．11 1 7．2 7

9 2 7 ．78 4 8 ．72 22 ．45 2 5 ．00 3 1．7 5

A ve ra g e 3 5 ．98 4 1．80 20 ．00 2 0 ．27 2 9．03

Figure3：　Thelmprovementrateofconsciousnessaftertrainingaccordingto

evaluationitemsandoccupationclasses．

3．2．3EfFbctoftrainingbyevaluationitem

Table4and Figure3Show the rate ofimprovement oftrainees’change of

COnSCiousneSS alter training according to evaluationitemsand occupation
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Classes・Withyoungercrewmembers，．SuChas ThirdO用cersand Quarter
Masters，theimprovementrateofconsclOuSneSSWaSgenerallyhigherforeach
evaluationitem．With ThirdOfficers，theimprovement ofconsciousness was

rema止al）lyhighforitem4“advocacy”anditem9“followership”・Thismaybe

becausesuchbehaviorwasrequiredofyoumgerCreWmemberssuchasThird

OfficersandQuarterMastersonthebridgeofaship．Thismaybeoneofthe

maincharacteristicsidentifiedfromevaluatingthetrainingresults．

Theitem，for which theimprovement rate of consciousness was high，

regardlessoftheoccupationalclass，WaSitem2㍍sharingofsenseofrisk”・This

isprobablybecauseeverybodybelievesitisimportanttohaveacommonsense

al）OutthetechnicalrisksinvoIvedinshipoperationsregardlessofoccupational

class．Onthe other hand，theitem　for whichtheimprovement rate of

COnSCiousnesswaslowregardlessofoccupationalclasswasitem7，“Critique”・

Critiqueswerenotverycommonorprevalentamongtheship’screw■Thisis

becausetheydonotperCeivethenecessityofthisitemyet・

4　Conclusion

BRMtraining，withMasters，ChiefOfficers，ThirdOfncersandQuarterMasters

inateam，WaSPerformedandaquantitativeevaluationwasmade，Ontheresults

for19trainees．Asaresult，thefo1lowlngWaSClarined：

（1）Remarkablechangeofconsciousnesswaspromoted・Thiswasclear1y

observedincommunicationandinbeingfreefromauth0ritygradient，

asthesearethefocalpointsoftrainingintheBRMBasicCourse・Thus，

itcanbejudgedthattheexpectedresultsoftheBRMBasicCoursehave

beendulyachieved．

（2）The BRM Basic Course had a greaterimpactinimprovingthe

COnSCiousnessofcrewmembersinloweroccupationalclasses．Soitcan

beunderstoodthattheBRMBasicCoursewillencouragemoreyoung

CreWmemberstoimprovetheirconsciousnessinBRMbehavior・

（3）With　Third Officers，the consciousnessimprovementinitem　4
“advocacy”anditem9“followership”wasremarkablyhighcompared

toothercrewmembers．

（4）Theitemforwhichtherateofconsciousnessimprovementwashigh

regardlessofoccupationalclasswasTtem2“sharingofsenseofrisk”・

（5）TheitemforwhichtherateofconsciousneSSimprovementwaslow

regardlessofoccupationalclasswastheitem7“critique”．

It had been commonknowledgeinBRM training that the result of

COnSCiousneSSimprovementforindividualtraineeswasnotevaluated・However，

the authors tried to evaluate quantitatively the results of consciousness

improvementin BRMtraining．Asaresult，itbecamepossibletodecide，by

applyingindex瓜gures，”whichpartofthetraininglSuSefu1forwhat，andhow

much．”These were not previously known．The results obtained willbe as

fbedbacktofurtherimprovethetrainingsystemandtheevaluationtechnique・
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Teamorganizationandindependentlearnlng

inenglneSimulatorlaboratories

R．Jacksonl，A・Marchese2＆S・Greenl
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2乃e肋geUわ血相砂げ肋W拘rた拗音血7eCo〟ege，〔侃4

Abstract

Thispaperpresentsthecontinuingdevelopmentofateachingmethodologyfbr

englne Simulatorlab classes　in　whichindependentleamlng and team

Organization playintegralparts．Theimplementation ofthese methods has

dramaticallyimprovedstudentleam1nglnOurSteamanddieselsimulatorclasses．

Wewishtoshareour爪ndingsaswecontinuetoexperimentwithnewmethods

toimprove the program andwofktoward a standardized set oflessons and

teachingmethodsforenglneSimulationinstruCtion．Wearenotsuggestingthat

the methods utilized by our program are theidealway to teachfor all

institutions，butitisourhopethatthispaperwillbeaspringboardfordiscussion

andthesharingofideas．

人工l・l…J・（人．・　川かJ九・．Vか〃〃／‘JJ川・．川岬九・・ヾ〃〃′／川か耽JIU〃川川●A．／′ハJ′‘仇・／／・耽
亡び∫e∫∫〝1g〃乙

l Introduction

The Califomia Maritime Academy utilizes part－taSk andfu11－mission englne

Simulatorstoprepareitsengineeringstudentstotakeanactiveroleinindustry

upontheirgraduation録omtheinstitution．（Section2explainSindetailthe

di脆rencesbetweenpartLtaSkandfu11－missionsimulationtrainers・）Tofu旧1this

goaltheteachingmethodsusedfortrainingmustevoIvetomeetthecomplexity

andchallenges ofthe modemmarine powerplant．In ordertoimprovethe

methodsutilized，WenrStdeterminethemostimportantskillsforourstudentsto

develop：

・　teamWOrk；

・　PerSOnnelmanagement；
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・　Criticalthinking；

・WOrkingknowledgeofinstrumentation（humanmaChineinte脆ce）；

・　WOrkingknowledgeofenglneerlngSyStemS；

・　WOrkingknowledgeofequlpmentPrOCedures．

InSections3－5weexaminethemethodsusedtoteacheachoftheseskills，and

determine how these methods could beimproved．In Section6We discuss

methodsofassesslngthestudents．Welooktostandardizeteachingmethods，SO

astoglVeCOnSistentandunifbrmtrainingtoallstudents，andaddressthisissuein

Section7．Finally，tOimproveourprogram，Weneedtoclosethefbedbackloop

byformulating a more efftctive evaluation system．We aim to continually

improve studentlearn1ng andleave the students fteling empowered by the

evaluationprocess．Section8discussesstudentfbedbackandfuturewo止onthis

prqject．

2　Enginesimulationlaboratoryphysica日ayout

Engine simulationlaboratories at CMA utilize　fu11qmission and part－taSk

Simulationtrainingclassroomstoincreasethestudentleam1ngeXPerience．Each

hasits owninherent advantages and disadvantages andboth systems utilized

togethercangreatlyenhancestudenttrainingcomparedtoeithersystemused

Strictlybyitself二

Apart－taSktrainerisasoRwareprogramthatresidesonapersonalcomputer

andallinteractiontakesplacewithinthePCenvironment．ltisveryusefu1for

ClassroomdiscussionandprovidesasuitableenvironmentfbrtheinstruCtOrtO

deliverlectures．Individualsalso伽dthepart－taSktrainerconvenlenttopractice

SCenariosbythemselves．Studentteams canusethepart－taSktrainerduring

Plannlng SeSSions pr10r tOfu11－missionlaboratory sessions greatly enhancing

theirchanCeSOfsuccess．ThedifBcultywithpart－tagktrai11erSisthattheydonot

PrOVidetherealismofafu11－missiontrainerandare．notsuitableforteaching

team Organization．They canalso be misused where the studentslearn by

experimentationwithoutunderstandingtheprocessorequlPment．Thisvideo

gamementalitycanbeveryFOunterprOductivewiththestudentleamingbad
habits and　forming concluslOnS On　misconception and poor　infbrmation．
Studentsneedguidancethrougheveryaspectoftheirtrainingtopreventthem
fi・Omformingconclusionsbasedona“pointandclick”，“tryitandsee”typeof

experimentation．

Fu11－mission trainers are computer－based systems withlaboratory spaces

WhichsimulatecontrolroomandenglnerOOmSPaCeSaSWOuldbefoundonan

actualvessel．FullsizecabinetsareusedtosimulatesomeofthecontroIpaneLs

and controIconsolesthatwouldbe presentinanaCtualpowerplant．Ful1－

missiontrainershavethefollowlngadvantageS：

・　Add alevel ofrealism which can excite theimagination and
interestofthestudent．

・　Trainthe student to mentally process the complex and varied

informationwhichisprovidedbyamoderncontroIconsolewith
allitsinstrumentationandcontroIs．
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・・　ProvideasuitableenvironmentforteachingthefollowlngSkillsets
whichとanOnlybeleamedbytheinteractioninagroupsetting：

O teamOrganizationandmanagement；

O PerSOnnelutilizationformaximumeffbctiveness；

O Crisesmanagement；

O Criticalthinking．

Thedisadvantagesofafu11－missiontrainer，Ofcourse，arebothitscomplexity

and cost．In addition，full－mission trainers arenot available to the students

withoutaninstructorbeingpresent．

3　Classdesignandstructure

Students enrolledinthe englne Simulator classes atthe CalifomiaMaritime

Academy（CMA）areequippedwithexperienceontheschool’strainingvessel

andthusare familiarwiththeenglneerlngSyStemSOfamedium－Speeddiesel

VeSSel．ThesimulatorclassesmustfirstteachtheenglneerlngSyStemS，aSalarge

PerCtntageofthestudentstakingtheseclasseshavenotyetbeenglVendetailed

instruCtionintheenglneerlngSyStemSOfasteamorslow－Speeddieselship・

Tohelpthestudentsleamthebasicsystems，a負ve－StePlessonplanhasbeen

developed where the students wi11individually，and as a group，bring the

englneerlngPlant位om adeadplantconditiontoafu11sea－SPeed condition・

Duringthese且vestepsacomprehensivestart－uPPrOCedureforallenglneerlng

SyStemSandequlPmentiscovered．

The englne Simulation courses at CMA are taught over afourteen－Week

semesterasweeklytwoqhoursessions．Atwo－Weekcycleismaintainedthrough

thefirsttenweeksofthe course．Inthe丘rstweekofeachtwo－Weekcycle，

StudentsleamabouttheindividualsystemsandprocedureSuSedforsystemstart－

upviaelectronicpresentationsandinstruCtiononthepart－taSktrainers・Because

assessmentofthestudentsisanimportantaspectofthelearnlngPrOCeSS，the

secondweekisdedicatedtostudenttestingandassessment．Thestudentsare

evaluatedbothindividuallyandasagroupbythreedi飴rentevaluations（See

Section5fordetails）．

Attheendoftheten－Weeksimulatorfamiliarizationcycletheremainingfour

WeeksareutilizedtoexposethestudentstocommonenglnerOOmCaSualties

uslngthefu1トmissiontrainer．FieldtripstoadieselvesseLーWherethestudents

canseeandexperiencetheenglnerOOmOfapowerplant－alsoincorporated

Wheneverpossible．

4Indepcndentlearn1ng

StudentsareexpeCtedtotakeanactiveroleinleamingbypreparingforeach

lectureandsimulatorsession．Amanualcontainingdocumentationofsimulator

systems，PrOPerenglneerlngPrOCedureS，andgeneralenglneermginformationis

PrOVidedtoeachstudentatthestartofthesemester・Theelectronicpresentations



400MaritimeSecurityandMET

arealsoavailable（viaintranet）forreviewbeforeeachlecture．Thepresentations

COVerthefo1lowlngaSPeCtS：

●　FunctionandoperationoftheenglneerlngSyStemSthatthestudentwi11

encounterontheenglneSimulator．

●　EngineerlngSyStemSthatarenotinCorporatedintheenglneSimulator

butcouldbenormallyencounteredoncommercialships．

●　OperationalprocedureSforproperequlpmentStarトup．

●　Operationalchecksandproceduresthatshouldbeperformedtoassure

PrOPerSyStemOPeration．

＋　TroubleshootingtechniquesfbrvariousenglneOrSyStemprOblemsthat

couldbeencountered．

●　Engineeringsafbtyandproceduresthatmustbe丘）llowedtomaintaina

Safeworkingenvironment．

Theelectronicpresentationscontainillustrationsofactualshipboardenglne

equlPmentforcomparisonwiththerelatedsimulatorequlPment．Studentsare

also encouraged to submit pictures丘■Om their commercialcadet cruisesfor

additiontotheclassmaterial．TheadditionofenglnerOOmPICtureStakenby

Studentshasdramaticallyimprovedthequalityanddepthofthepresentations．

ARer a重民y－minutelecture usingthe electronic presentation，Students are

glVentralnlngOnthepart－taSktrainerbytheinstruCtOr．Itisimportantthatthe

StudentsareglVenenOughinformationtounderstandandmanlPulatetheenglne

Simulator，butitshouldbeunderstoodthattheinformationglVentOthestudents

Should not be so complete that they memorize procedures rather than wofk

throughaproblemset．Theclasstimeisspenttalkingtothestudentsabouthow

the englneerlng SyStemSfunction，PrOPermethods ofequlpment Start－uP，and

SyStemPrOblemsthatcanoccur．TheinstructorshouldnotgiveaneXaCtClick－

by－Clicktutorialonhowtowofkthesimulator．Trueumderstandingofsystems

requlreS thatthe students take the time on their own to work through the

PrOCeduresandfindsolutionstoanyproblemsthatoccur．

ln addition tothe ved）alinstruction，the students are glVen a Written

PrOCedure tofollow which should help them performthe procedureswith

practice・StudentsareglVenthewrittenprocedureelectronicallyatthestartof

the course．The written procedureis designed to glVe the students enough

inforrnationtocompletetheirtask，butisnotspecificabouthowtomanlpulate
thesimulator．

ToprepareforthefollowlngaSSeSSmentSeSSion，Students are expectedto

PraCtice simulator operation on the part－taSktrainers outside ofnormalclass

time．Tohelpthestudentsachievethisgoal，thepart－taSktrainerclassroomis

OPenunti18p．m．intheevenlngSixdaysoftheweekandisstafftdwithastudent

PrOCtOrWhois competent withthe englne Simulator and can help withany

PrOblemsthattheymightencounter．
Inadditiontoclasswofk，StudentteamSareaSSignedemergencysituationsto

researchoutsideofclass．EachgroupISrequiredtoglVeaVefbalpresentationas

tohowthesituationcouldbeavoidedandwhatproceduresshouldbefollowedto

respondtotheemergency．
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5　Teamorganization

Individualsmustbeabletowofkeffbctivelyasamemberofateaminorderto

SuCCeed．Thestudentsshouldlearnthisaspartoftheirtraining．Indeedthishas

beencommonpracticewithbridgesimulationtrainingforanumberofyearsand
ShouldbejustasimportantasegmentoftrainingforenglneSimulation・Those

Studentswhoformstronge恥ctivegroupsfarsurpassthosewhodonot．The
diffbrenCeinperfbrmanceandconfidencelevelscanbestriking．

The key to successfulintegration ofteam management andinterperSOnal

Strategiesisthatthe courseinstruCtOrtOOmuSthave extensiveexperiencein

managlngPerSOnnelinanenglneerlngPlantenvironment．Inaddition，having

SpeCializedtraininglnperSOnnelmanagementtechniqueswouldbebene重cial．

Each student teamis made up ofindividuals with di脆rent strengths and
weaknesses，andtheinstruCtOraCtSaSamentOrthroughtheprocess，glVlngthem

usefultechniquesandguidanCeaSthecourseprogresses・
Student progressinteam buildinglS eValuated every two weeks bythe

instructorduringthefullmissionsimulation．Experiencehasshownthatmost

Studentsrequirefourtonveweekstocoalesceintoateam．Anygroupthatdoes
notformateambythesixthweekwillusuallybele氏behindacademicallybythe

Othergroups．AtthemidpointofthecourseitisimportantthattheinstruCtOr

WOrkseparatelywiththoseteamsthatarehavingtroublefbrmlngandascertain
what problems exist that are preventing the group録om being successfult

Intervention bythe courSeinstructor can be criticalto studentleam1ng and

engagementatthispoint．

Itshouldbenotedthatanimportantelementoftheteambuildingprocessis

thatthestudentsmustbechallengedbythesimulatortothepointwherethey

realizetheycannotsucceediftheydonotwo止together．Tobuildeffbctive

teamstakesconsiderableeffbrtandcooperationamongallthestudents．Thiscan

sometimesbedifncultasonememberoftheteamwillinVariablywanttorideon
theshirttailsoftheotherstudentswhileotherswanttorunthewholeshow．The

realizationthatteamwofkisvitaltotheirsuccesswillpromptthestudentsinto

takingthenecessarystepstofo1lowthroughandtrulyformtheirteam・This

PrOCeSSCanbeditficultand舟ustratingtothestudentsinthebeginning，butonce

theirteamhasbeenforn1edandtheyseethebene斤［oftheireffbrtstheycometo

understandthenecessityoftheprocess．

Inthefu11－missionsimulator，Studentsaredividedintoteamsinwhichthey

areassignedtitlesandresponsibilitiesaswouldbeencounteredinindustry・

TeamSareeXpeCtedtomeetanddiscusstheiroperatingplansforeachlesson

beforeenteringthefu11missionsimulator・Studentsaregradedrelativetothe

responsibilityofthepositiontheyholdandtheirabilitytoworkasateam・lnthe
firstfbwscenarios，itisvitalthatthestudentsarechallengedenoughsothat

failureisassuredwithouteffbctiveteamwork．Thiscanbeaccomplishedvery

successfu11ybyrequlrlngthestudentstobringtheplantupandmanoeuvrethe

vesselouttoseawithallplantautOmationinfu11manualoperation・Forthe

purposesofthisdiscussion，aSCenarioforthesteamsimulatorwillbeusedasan



402MaritimeSecurityandMET

example・The studentpositions arebrokenupintothefollowlngenglneerlng

POSitionsandexamplesoftheirdutiesareglVen：

●　First－aSSistantenglneerisinChargeoftheenglnerOOmWheneverthe

Chief Engineer（courseinstruCtOr）is not physically present．This

individualmanagesallotherenglnerOOmperSOnnelandasslgnSthem

their duties．The First－aSSistant englneer WOuldnormally respond to

englnetelegraphorders andcontrolthemainenglnethrottles during

manOeuWlng・

●　Second－aSSistantenglneerisinchargeoftheboilers．Thedutiesofthis

individualcouldincIudecontrollingthefiringrateandcombustionlair

flowtobothboilersmanuallywhilecontrollingsteamflowratetothe

feedpumptomaintainthe危edwaterpressureatitsproperlevel．

●　Third－aSSistantenglneerisinChargeoftheelectricalpowergeneratioll

anddistribution・Thisindividualalsoisrequiredtomlouttheenglne
roomlogbookandbellbook．AsaneXamPle，thisindividual’sother

dutiescouldincludethefo1lowlng：

O COntrOllingthevoltageofthemainswitchboardbya4iusting

generatorexcitationmanually；

O COntrOllingthewaterlevelinthemaincondenserbyaqjusting

thecondensaterecirculationcontroIvalvemanually．

●　Firemanwhostandsattheboiler付Onttolight－0ffandsecurefueloil

bumerSWheneverboilerbumermanagementisinmanualcontrol，

●　WatertenderwhoisrequiredtocontroIsteamdrumwaterlevelatthe

upperenginenatwheneverwaterlevelisbeingmanuallycontrolled．

＋　Oilerwhosedutyistorecordpressuresandtemperaturesthroughoutthe

plantfbrentryintothelogbook．Asanexamplethisindividual’sother

dutiescouldincludethefo1lowlng：

O controllingtheD／CheaterlevelbyregulatinglTlake－uPfbed
Water

O controlling35＃auxiliary exhaust and150＃auxiliary steam

SyStempreSSureSWithmanualsteamregulatingvalves

Thecomplexityofman？euVringasteamvesselwithalloftheautomationin

manualcanbechallengingforthestudentsinthebeginnlng，butbecomessecond

naturewithinaveryshortperiodoftime．
AsthestudentsrunthroughthesetscenarioeachweektheinstruCtOrWatChes

fbranymiStakesthatthestudentsmakeintheproceduresandensuresthatthe
Simulatorrespondsinafashionwhichwouldbeappropriateforthesituation．

Forexample，ifthestudentsweretorunapositivedisplacementpumpwithout
anOPendischaITgeValve，itmight‾beappropriatefortheinstruCtOrtOtripthe

Pump electrically a銃era shortperiod oftime．Atthe conclusion ofthelab

SeSSionashortdebriefshouldbeheldtodiscuss：

・　Firstassistantenglneer’smanagementSkills

O ef托ctivenessasaleader；

〇　manPOWerutilization；

O Crisesmanagement；
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0　0rganizationalskills；

・　teambuildingteclmiques；

・　SCenarioproblemsandpropercorrectiveactions；

・　Performanceofallstudents．

Thenumberofstudentspresentduringfu11－missiontraininglSCriticalandan

excessivenumberofstudentswilldestroytheteam－buildingprocess．Duetothe

inherentcomplexityofthesteamsimulator，Sixstudentscanbeaccommodatedin

atraining session．Inthecaseofthedieselsimulator，Sixstudentswould be

excessive，SOtheyarebrokenupintotwogroupswiththreestudentseach．

6　Assessmentofstudcntknowledge／abilities

Thestudentsareevaluatedbothindividuallyandasagroupbythreediffbrent
evaluations：

・　Written essay examinations which give a detailedlookinto each

individual student’s competenceand understanding of the covered

material．

・　Testing onthe part－taSk trainer which givesaneValuation on each

individualstudent’scompetencetooperateandmanlpulatetheenglne

Simulator，Sincethetestingcoversasetscenariowhichhasbeenlaid

OutbytheinstructoratthebeginnlngOfthesemester，thestudenthas
ampletimetopracticeduringtheweekpriortotesting．Thesimulator
SOftware has been programmed to evaluate the student’s progress

automatically，andacopyofthecomputersnapshotissavedforlater

reviewbytheinstruCtOr．

・　Ful1－mission evaluationin which the students work through a set

SCenario．Thisportionoftheevaluationteststhestudents’abilitiesto

WOrk effbctively as ateam，utilizing criticalthinking pnnciples and

PerSOnnelmanagementskjlls；ndtheabilitytoprioritizeduringhigh
StreSSSituations．Anevaluationformhasbeendevelopedsothatthe
instruCtOrhasawrittenevaluationofeachlabsessionwhichisretained

forgradingpurposes．

Theevaluationformutilizedduringthefu11－missionlabsectionpurposefu11y

evaluatesprlmarilytheperformanCeOftheFirst－aSSistantenglneer．TheFirst－

assistantenglneerisresponsiblefortheabilitiesoftheteamasawhole・The

positionofFirst－aSSistantisrotatedbetweena11thestudentswitheachstudent

beingassessedtwiceduringthedurationofthecourse．Allotherparticipantsare

evaluated on their abilityto　fo1low direction and attentiveness，but this

evaluationisminorcomparedwiththatoftheFirst－aSSistant・

7　Standardizedlessons

AparticularlychallenglngaSpeCtOftheenglneerlngprOgramSatCalMaritimeis
thatthe dramaticincreasesinthenumberofstudentsinthe curricula overthe

PaSt重veorsixyearshaveresultedinacorrespondinglnCreaSeinthenumberof
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instruCtOrSneededtoteachallofthevarioussimulatorclasses．Consequently，We

haveexperiencedmanydiffbrentteachingmethodsofmanyillStruCtOrS．Thishas

underscoredtheneedforrigorousconsistencyamOngal1thoseinvoIvedwitha

Particularcourse－nOtOnlyfbrthecoursematerial，butalsoforthegoalsofthe

PrOgramingeneral．Thereisagreatdealofpressureonfacultytoe用cientlyuse

thelimitedtimeavai1ablefbrsimulationtraining，Whileatthesametimenot

COmPrOmise the goals of the program，namely，that the student　fully

COmPrehendsthematerial．

Thesolutiontointegratingthestylesandphilosophiesofallinstructorsof

Simulatorcoursesliesfirstincoordinationwiththeprogramasawhole．Itis

thereforecruCialthatallinstructorsnotonlyareWOrkingtowardthesamegoals

fbrthesemester，butalsothatthesameinfbrmationispassedontoallstudents

SuCCeSSfully．TheprlmarymeanSbywhichallstudentscanbeassessedequally，

regardlessofinstructor，isthroughtheuseofstandardizedscenariosandcourse

Outlines．Allstudents taking a courseinthe Steam Simulator，for example，

Should be required to performthe same assessment exercises・Thefu11

developmentofthesestandardassessmentsisawofkinprogress．Theexercises

urrentlyinplaceaccomplishthefbllowinggoals（steamanddiesel）：

・　Thoroughknowledgeofallshipsystemsandlayout．Withoutthis

COmPrehension，trOuble－Shooting，teammanagement，andcasualty
managementexercisescannotbeconducted．

・　ThoroughunderstandingoftheinterLrelationshipsbetweenthevarious

SyStemS・

・　Abilitytobringupfullelectricalpowerontheship，舟omadeadbussto

nomaloperation．

・　Abilitytobringthevessel’spropulsionmachineryfromcoldironto

fu11－aWaySeaVOyageandbacktoadockingcondition．

・　FullutilizationofallEngineeringResourcesathand（personnelinthe

Plant，aSWellasthoseonthe“bridge”）・

・　Properadherencetolawsandregulationsregardingsaftty，etC．

・　Recognitionofanylegitimatemethodthestudentusestocompletethe

exercise，aSlongasitposesnothreattopersonnel，maChinery，

environment，Orlegalities．

The exactfom Ofthese assessmentsis stilltaking shape andislargely

dependentuponthefaculty’sfamiliaritywiththeidiosyncrasiesofthesimulators

themselves．In all cases，any deviationfrom safb operating proceduresis

SeVerelypenalized．However，StudentsmustnOtbepenalizedforfollowlngtheir

OwnSyStemfortheassessmentiftheirsystemadherestoenglneerlngprlnCiples．

Experiencehasshownthatthosestudentswhotrulyunderstandthetaskathand

havenotroublebuildingtheirownsafbproceduralsystems，Whereasthosewho

donotunderstandareboundtotryingtomemorizecheckroff1istsorotherstep－

by－StePinStructions．Ratherthanmonitoringvalvepositions，mOtOrStatuSetC．，it

isoftenmorebene重cial任omatrainingperspectivewhenactualtemperatures，

PreSSureSandotherindicatorsarerecorded．

Ourexperiencesalsosuggestthatthemoreengagementthestudenthaswith

hisnler team－mateS，the more each member of the team benents－both
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intellectuallyandsocially．Therefore，SCenariosandassessmentsarestruCtured

insuchawaythatthe貢naloutcomeisnotnecessarilythemostimportantgoalof

theexercise．Rather，ahighscorecanbeachievedsimplybydemonstratlngthat

theaforementionedprogramgoalshavebeenmetandbythestudent（S）reacting

toproblemsencounterednexiblyandinacoordinatedfashion・Theinstructor

toomustbeabletoreactflexiblytothetrainingsituationathand，aSWellasbe

hmi1iarenOughwiththesimulatortoensurerealistic－andthusvalidpplant

reSPOnSe

8　Student鮎edbackandfuturcwork

TodevelopbettercourSeaSSeSSmenttOOIs，WehavebeguntOSurVeyStudentsat

thetime ofassessment（thesecondweekofeachtwo－Weekcycle）・Sample

SurVeyqueStionsareasfo1lows・

1・Oftheknowledgeyouhaveappliedtotoday，slesson，howmuchhas
come丘om：

a．Readingthemanual

b．Askingyourinstructorfbrhelp

C．Askingthestudentproctorforhelp

d．TalkingwithteamLmateS

e．Talkingwithotherpeers

2．Whatdidyoudotoprepareforthelesson？（Checkallthatapply・）

a．Readthemanual

b．Practicedtheparttasktraineronyourown

c．Askedthestudentproctorforhelpwiththepart－taSktrainer
lesson

d．Practicedthepart－taSktrainerwithfriends／team－mateS

e．ReviewthesymboIsused
fl Getisinthefu11missionsimulatorasateam

3・Didyoumeetwithyourteamtoprepareforthelesson？lfso＝

a．Where，andforhowlongdidyoumeet？

b．Whatdidyoudiscuss？（Prqiectsteps，divisionoflabourinthe

Simulator，etC．）？

C・Doyoufeelthatithelpedyousucceedwiththelesson？

4・DoyoufbelthatyouhavebeenglVenenOughinformationtosucceed

withthelesson？lfnot，Whatwasmissing？

5．Couldyouconfidentlyteachthislessontoafriend？

6・Ingeneral，doyoufteltheexpectationsofyouareappropriate？

7・Doyou血ditdifficulttotreatthecomputerasapleCeOfmachinery？

（Doesitseemmorelikeavideogame？）

Weexpecttheresponsestothesequestionstohelpustocontinuetoimprove

ourteachingmethodology，aSWellasmakethestudentsawareOfwhattheycan

bedoingbetter・Knowingnow，forinstance，thatthestudentsinitiallyviewthe

part－taSktrainer as avideo game，We Can remind them ofthe realLWOrld

COnSequenCeSOftheirtrialanderrorclicking・
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9　Summary

Itisourhopethatwiththispaperwehaveopenedadiscussiononteaching

methodsforenglneSimulatorlal，Classes．EnginesimulationisevoIvingatthe

Califomia Maritime Academy by empowerlngthe students to accelerate the

leam1ngeXperiencethroughteamworkandindependentlearrung．

TeamorganizationhasthegreatestpotentialfbrincreaslngStudentleamlng

and understanding ofthe material．Itisimproved by effbctiveinstructor

mentoringandguidanceonteclmiquesthatpromoteteamwork．

Toencourageindependentlearn1mg，COurSematerialshouldbedesignedso

thatstudentscanworkindependentlyoftheinstructor．Avoiddetailedcheck－0ff

listswhichencouragestudentstomemorizeprocedures．Part－taSktrainersmust

beavailabletothestudentsoutsideofnormalclasstimetopromoteindividual

Study・Theinstructorshouldfamiliarizethestudentswiththepart－taSktrainer
duringthelecturetoencourageitsuse．

Enginesimulationtrainingwi11continuetoimproveintothefutureduetothe

WOrkbeingaccomplishedtostandardizetrainingandimprovementsinstudent

臨edbackthroughthecourSeeValuations．
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Extractsfromconversationsrepresentinga

SOCialconstructionistapplicationonresearch

J．Horck

lIlげ／‘／．1ム〃両J〃1－J吊l・l・J・．、叶、・ヽ廿【一‘山J

Abstract

Withpracticalexamples録omtheauthor，sconversationswithanintemational

studentbodytheaimofthispaperistoillustrateaqualitativeanalysISusedinthe

socialconstruCtion ofreality・ConstructionistsfoCusOnthemeaninghumans

createinour world；how we undbYTtandit．Sometimesitis ofinterest to

understandpeople，sworldandthemeanlngStheyputintoit・ConstruCtionists

havetotakewordsserjouslybecausewordscategorizetheconceptofmeanlng・

TheexamplesaimtoglVeadditionalunderstandingofthechallengesfacedby

studentsandteachersstudyingandworkinglnanethnicmix・Theanalysisdoes

not prove anything but merely problematises phenomenain multicultural

classroomsandshowstheneedforinductiveresearchstrategies．

ThechoiceofresearchstrategylSVeryperSOnal・AconstruCtivistapproachis

validaslongasthechosenmethod／Strategycanbeexplainedandjusti鮎d・
人●lこl・…・血、り再り／しい〃、J仙両日几　川′ハ・＝二…J／州　仙小八　′…′／J／川／J′′ハ′／八州・

‘イ‘…r川州…J爪＼廿し・／JM叫lリ…／J川一‘人で〃／川．J′・刷ヾ。吋／ん〃川川／八l叩け・

l Introduction

Thisisthefourthandlastpaperinaseriesofpresentationsaimedatillustrating

howqualitativenlermeneutic／inductiveresearchstrategies／methodsrequlreClear

systematicapproachesandthereforecannotberegardedasadhocprocesses（a

commonargumentfromdeductiveresearchers）・Threeexamplesofpost－mOdem

thinkingarepresented；theaimistodemonstrateasocialconstructionresearch

strategy；aneXCeptionalaltemativeto血dthemeaning／consequence／impactof

whatpeoplesaybasedonexperiencesintheirrespeCtiveworlds・
FactandidentityconstruCtionisveryimportanttounderstandtheworldsof

others．Withthiscomestheskilltointerpretwordspeopleuseinanutterance・

hterpretation oftalkisfundamentalin order to get the true meanmg Of
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utterances・Wordsfunctionasbuilding－StOneSfbrthecategorizationofboththe

phenomenaandpeopleweencounter；thebasisforstereotyping．

2　1Iostmodernism

Potter［1，P・88］says that“・・・any．COntemPOrary discussion of・‥fact

COnStruCtionmustaddressthedebateslnPOStmOdemismM・Potteralsoargues，
“Anydefinitionofpostmodemismislikelytoprovokecontroversy…”，（ibid．）．

Inshort，thesigni鮎anceinpostmodemismisfocusedonhowthingstakeplace

insteadofwhatisperceived・PostTmOdemreSearCherstrytoenlightentheworld

OnWhatcouldbedescribedaswaysinwhichpeoplemakesenseoftheirsocial

WOrld（etlm0－methodology）・PostmodemismisinvoIvedinthewaydescriptions

andargumentsareproduced・Italsomeansthatanydescriptivelanguagecannot

beunderstoodbyonlyconsideringthewordsspoken，Potter【1］．“Youhaveto

understandtheunderlyingsystemthatgivesthewordstheirfu11senseandthis

SyStemisonlyrealizedthroughthewholesetofpossibleutterances…叩，Potter

ll，p・70］・Theunderlyingwordindicatesthattherehasbeenanticipationbefore

Wetalkaboutit・Thismakesthepost－mOdemSOCietyaworldwithoutoriglnals・

Peoplearedi脆rentinexperiencesandperception・Fascinatingly，itisthrough
externalsourCeS that most humans build an oplnlOn Oftheir world；less of

experienclng・WhenanalyslngteXt，Onehastotakethisintoconsideration．Our
WOrldis complex and sometimes also confuSing・The worldis mysterious．

Therefbrewehavetoaskinordertowidenourknowledge・

Ithasbecomelegitimatetoexpressoneselfopenly．Inaderegulatedsociety，

inastateofdecomposition，nOn－authoritarianstudentscriticalb）1istentotheir

teachers・Thisbehaviourisencouragedinapost－mOdem（western）worldand

leads to selfrassurance，Predominantlyin European　and North American

COuntries．Formany，thisbehaviourCanleadtoconflictsbetweenthe斤eeand

rulesi・e・CauSeCOnfusioninamulticulturalclassroom．METinStitutions，aSan

example，havetobeproactiveandgoodresearchisthisvital．

3　Socialconstruction

SocialconstruCtivistsaimto伽doutthemeanlngOfwhathumanscreateinthis

WOrld・This we normally do by categorlZlng What we see，hear，read and

experience・Losekel2］recordsthatourmadecategoriesareimportantbecause

theyinfluenceourbehaviourasrenectedintalkandgestures．ThemOreOur

CategOrizations do not represent truth the more distud，edwillbe our pre－

assumPtions ofothers（stereotyping）．This can easily resultininteraction－

problems・Losekel2，P．19］Summarizesthisby sayingthatresearchinterest

Shouldbeto＝　㍑…eXaminehowhumanscreatethemeanlngOfsocialproblems；

OnWhatwethinkabouttheworld，OnW妙wethinkthatway，OnWhath‘堺7enS
becausewethinkthewaywedo”．

Thecategorizationofpeopleisnecessary・IfwedonotdoitH”．WeWOuldbe

immobilized”，Losekel2，P・129］・“Itisthroughcategorizationthatthespecinc

SenSeOfsomethingisconstituted”，Potterl1，p．177］．Wecanonlyunderstand

Whatwehaveconstructedourselves・Ifthisiscorrectonecanspeculateifitisthe
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wordsIreadorifitisI，aSareader，Whichcontributestomyunderstandingofa

text．Areasonfbracategorizationofothersisalsotogiveanidentitytotheego・

Whenapersonsaysthatapictureisbeautifulotherswillautomaticallybeableto
CategOrizethatperson．Toevaluatethetruth，Withthehelpofcategorization，is

problematic bearing　in　mind that some statements（“claims”to use a

denominationbyLoseke）aremOretruthfulthanothers・

Thepersonthatwe converse with apparently hasanidentityorperhaps

severalidentitiesandduringtheconversationtheseidentitiescanChangeand

newonesadded．Whatroledoestheintervieweetakeduringtheconversation
andwhyisthisroleexpressedasitis？WhoamI？Inthepastthisquestionwas

notabigissuebecausepeoplehadagenuinesenseofselflButintoday，spost－
modem era many PeOple have difBcultiesinidentifying themselves・The

identincationprocesscomprlSeSWOrkofconstructionbyeachindividual・Loseke
l2，P．132］states，“…0urreaCtionto otherpeopleareinfluencedbyhowwe

categorizethem”n・Basedonhowwehavecategorized apersonwetreat

hernlimaccordinglyand打omthistreatmentthatpersonbuildsupanownSenSe

ofselfThebuilding－PrOCeSSbecomeseasierifthepersonbelongstoanidentity

group；thisrathercommon．Personsliketoidentifythemselveswithotherswho

arealikeinagroup；thisgivescon且denceandassuranceofthesustainabilityof

thecreatedimageofownself二

Oneeducationalaimistogivethestudentsachancetochangeidentityand

findonesbettersel£Workandthewo正environmentnormallyalsotriggera

change Ofidentity．The modem human being can chooseidenti鮎ation by

numerouscollectiveidentitiesalreadyestablishedintheworld・TobeHasslgned卵

aculturalgroupisalsoanidentitymanifbstation・Tochangeculturetherefore

impliesachangeinsocialvalues・Whenthegroup，forsomereason，hasbeen
discreditedandthediscemmentiscorrecttothemember’Sviewitresultsinthe

memberrefuSinginteraction（i．e．totalk）Withthegroupbecauseinteractionisan
admittanCeOfbelonging．Thereasonbeingthatidentityandidentitychanges，
wherevertheytakeplace，arefundamentallyaccomplishedthroughtalk・

4　Analysesoftranscriptions

Thefollowingfourextractsaretaken舟omrelaxedconversationswith：1）a
飴male civil servant危・Om SEAsia and2）a native English－SPeaking male

seafarer．BothstudentshavegraduatedwithanMScinMaritimeAf払irsatthe

World Maritime University（WMU）inMalm6，Sweden，The analysesare

focusslngOnthephenomenathatcontributetodiffbrentinterpretationsofthe

meanlngOfwhatisbeingsaid．

4．1TranscribiJlg

TranSCriptionisconsideredaspartOftheanalysis・ltistediouswork；1istenlng

andlistenlngagaintotheconversationsinordertogetthetransferfromspoken

towrittenwordsascorrectlyaspossible・

Thefollowingtranscription－SymboIshavebeenusedinthisstudy：
Breakinconversation，withOutmeasurlngthelengthofthepause

OverlapplnglnSPeeCh
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indicate Underlinedwordsindicatesthesewordshavebeenstressed

／　　　　　　Theconversation（OrSentenCe）haschangedincontent；0ftenaspontaneOuSChange

l］　　　　Mycommentsonthecontentofthesentencesspoken

lndicatesthatthecontexthasbeenoutofinterestforthisresearchorthatithasbeen

impossibletohearorunderstandwhathavebeensaid．

ThetranSCrlPtlOnSlgnSareSimi1ar，withslightmodification，tOthoseusedbyvon
Br6mssenl3］．

Utteranceslike“mlm”oratired’ケes”or“no”have，inmostcases，nOtbeen

Omitted．Spokensentenceshavenotbeenaqjustedtomakethemmorereadable．

Whenaspeecherratumhasbeenmadethisisproperlyindicated．Tomakethe
textmoreauthentic，Whenseeninprint，eXClamationmarks，fullstops，COmma

SlgnS and question marks have been added according to the transcriber，s

decision・Theauthorisnotalinguistbuthaswo正edfor録鮎enyearsonboard

Shipswithmulticulturalcrews，andformorethantWentyyearshehasworkedat

theworld’sapexmaritimeuniversitywithamulticulturalstafflAtthesametime

hehasaddressed（facilitated）amulticulturalstudentbody．

4・2Excerpts

InthetbllowlngeXCerPtSPerSOnSaddressingstudentsinclassareallde甫nedas

lecturerSi・e・regardlessofwhethertheyhaveotheracademic／industrystatus・
Thetwoselectedconversationshavebeenchosenbecausethefirstshowshow

answerscanbemoreorlessreliableandthesecondconversationcontradictsthe

firstontheissuewhocanIspeaktowithoutshowingextremerespectt

4．2．1Thetもmalecivilservant

InthefollowlngthreeexcerptsthestudentcomesfromSEAsia．Sheisabout30

years old，a Buddhistwith no seagolng eXPerience．Inthe textIEisthe
intervieweeandlRistheinterviewer．

Excerptl・ThetoplCisonhowthestudentseeksclari鮎ationonanissue■talked

aboutduringclassandifshe伝ndsitdisturbingwhenstudentsaskingquestions

OrSeekclariBcationsbyinterruPtingthelecturer．
1IR：　Yougototheproftssor？

2　1E：　Nnnnn，yeSifwecannotcan舟ndanswer．．．．．【afterhavingtriedmanyothersources］

3　　　　wegototheproftssor．（TR：Youwillnothesitateto）（〟）yesyes．

4　rR：　Doyouhesitatetointerruptaproftssorduringhislecture？

5　IE：Nnnnnnnlthitlkquiteeh／becauseforme／（．）ldon’tknowisis．FormeIjusttrytoget

6　　　　moreinfbrmationmst丘omthelecture・Iwillnothavethe（，）somethingintheanymore

7　　　（laughing）becausesometimeTmaybe／becauseoftheEngljshehEngHshehisd櫛cult
8　　　　fbrme・Sometimes，lamnotsurethat（．）theinformationthatIgotatthattimeiscorrect
9　　　　thathegivemeornot．MaybeImisunderstandsomethingso‖laVetOknowandlwi11

10　　　　checkwithmyfriendthathetalklikethis（laughing）likethisornot
ll lR：　YouwillnotstophimandsayIdidn’tunderstandthis（／／）（lE：Noo）．Whyisitlikethis？

12IEニ　BecauseiflstophimIwi11stophimallthetime．（laughingheavily）．Tthink．．．．

13　　　becauseevenwhenwhenanother（．）Stophimtoomanytimessometirneswetalkjust

・三　二∴、二二二、二言一子二∴二十
171R：　SomestudentsinterftrebyaskingquestlOnSdoesthisdisturbyouor？（／0

18IE：　OfcoursちtOOmuChL）yaaaa
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Thelecturerisapparentlythelastsourcetoseekclari坑cationonsomethingshe

hasnotunderstoodduringclass．Onthequestion，line（3），’ケOuWillnothesitate

to”shefirmlyinterruPtSWithayesyes．Thatyesisapparentlyverystrong；She

hastointerruPttOtellshereallycannotgotothelecturerforclarifications・On

thereplicationofthesamequestion，1ine（4），IEhesitateswithNnnnnnandadds

IthinkandtwicechangeSthe serrtence andaddsIゐn’tknow andmakes a

specialre免rencetoselも1ine（5）．Thiswouldindicatethatthe丘rstGrmyesisnot

asmTnaSitfirstsounded．The血styesalsocontradictsherbehaviourduringthis

50minconversationwheresheinterruptSIR24timesi・e・aninterruPtionabout

everysecondminute・Normally，WeStemmenhavetheoplnlOnthatladiesfrom

Asiaaretimidandshy．Thisisperhapsnotasprevalentasthoughtandneither
thetruth．Beckerl4］statesthataresearChershallnotbetoogullible“・・・because

peoplewilltellyouthingsthataren，ttruefromtimetotime刀・IEperhapsdidnot

lieonpurposebutherbehaviourisnotsupportingherstatement・Suchbehaviour

doesnotgowithafuturemanager・Itisnotgoodforamanager，sreputationtobe
unclearwhenstaffneedadviceetc．

IEwishesalecturetobeaone－WayCOmmunication，alecturer’smonologue・

Shetriesto“getmoreifdbrmationjirstPomthelecture”，line（6）・Becauseofher

avowalofherownskillinEnglish，COnSideredtobeweak，Sheatthesametime

isworriedifshehasunderstoodeverythingcorrectly・Togettheinformation
verinedshewillaskafrienda鮎rthelecture；nOtthelecturer，Again，forthe

thirdtime，thehesitationtoseethelecturerisveri鮎d，1ine（11），WithNoo・

OrlIR，squestionwhyIEcannotstopthelecturerTEanSWerSwithajokeand
heavylaughing．Pe血apssheisawareandwishesIRtokeepthestereotypinghe
hasofanAsianlady・Duringthisconversation，perhaps，Sherealisesthatshe
showsherrealselftoomuch．

InthisexcerptonecanfindaclearborderwhereIEchangeSheridentityfrom

I to we．Betweenlinesfive and twelve there are thirteenI’s and thereaRer

betweenlinesthirteenandsixteenshehaschangedheridentitytowe；threewe’S・

InthebeginnlngShehasputherselfasapurestudentexpressingherselfwithL
BeforetumlngtOtheroleofajudgewheresheexpressesheroplnlOnSWithwe，
shetumsintotheroleofaclown．Sheraiseshervoiceandisfunnybysayingql

stqphimIwillstQPhim allthe time，line（12）・Withthis saying shealso
underestimatesherselfbecauseherEnglishis fairly good．As ajudge sheis

sayingwewillloose，1ine（15），．．，，WeWillstQP，line（14），・・・andwetalk，line
（13）．Byusing丘rstperSOnPluralshesafbguardsheropinionevenifIRstartsthe

questionwithYouwill．…，1ine（11）・HeropinionsareexpressedwithmLDJbethe

questionisnotrelevantandsometimesnotsogood・Thechoiceofthewords

mqybe andsometimes puther oplnlOninshade；the dooris openfor any

interpretationofhowseriousthestatementsreallyare・Itlookslikeshedoesnot

daretohaveanrmstandpointonthisissue・Pehapsshe，inthiscontext，isan
“animator”，Potterll，P，143］，SettOforward，“Whosaysthewords”，anOPinion

shegot仕omanearliercontextexpressedbyothersoranotherperson，Asians

presumably・Onecannottellifshedistancesherself丘omthisapparentlygeneral

opinion．Whatshesayshasanimplicationonheraccountability・“Youarenot
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geりerallyaccountableforfactualclaimsthatareIPerelyreported”，（ibid・）・Thisis
an1mpOrtantStatementtOrememberwhenanalyslngteXt．

1nfact，itisasmallfractionofwhatweknowandthatwehaveconveyed

OPini？nSOnandthatwecategorize（asallhumansdo）tobuildonourown

experlen誓S・Losekel2］alsoconcludesthatthecategorizationswemakearebuilt
OntyPeSl・e・Wejudge仕omafbwofacategoryandallowthistobegeneralfor

thewholee・g・WOfkcategory／type・Sti11，manyPeOpleare払miliaronlywith

WOrkforcesfrom ashore，meanlng that sailors arenoISy and drunken and a

disturbanCein society．Thisimage or categorizationthattheypossibly have

Obtained録omoldfilmS／literatureoroldhearSayhasbecomethisperson’svision

Ofsailors・“…thebestwecandoishave（Sic．）animageofthetypical”，Loseke

l2，P・17］・Apersonshouldnotbeblamedforhiscategorizations．Categorizingis

toseesimilaritiesamongthings．Itiscommonlyhuman．

Losekel2，pP・31－45］hasfurtherelaboratedthisidea，muChofwhichwesay

andthinkoriginatesfromsomeoneelse，inhisidentincationofclaimsmake7T．

HedistinguishesbetweenfivedifrbrentsocialpressuregrouplngS／activitiesthat

makeusattentivetospec摘cphenomenaintheworld．ltshouldbenotedthatthe

truthofastatementoropinioncoulddq）endonthetypeofactivitiesthatissetto

formulateaspecificclalm・Thefiveclaimmakersoractivitiesare：1）Cultural

jbelinggroIPS（sharedvaluesandbeliefi），2）PQPularwねdbm，3）SbcialactivLyts

海roupsoflikeminded），4）Stientists（evidencesabovepoliticsandindividual

ambition）and5）Massmedia（packagingclaimsbyothers）．
Thisstudentmightbe“packagingclaims”thatothershavetoldher．Alas，do

Wereallyreceiveatrueopinion斤omtheinterviewee？Perhapsnot・Ifheranswer

WeretObenoted，uSingaquantitativestrategy，theaccountabilitydilemmawould
notbediscovered．

Excerpt2・ThetopicisonwhereintheclassroomthestudentpositionsherseIt

l IR：　Where doyou sitforinstanceinCP Hall：front，back or（IE：irLthe back）
（laughing）．

2　　　　　　Whyyousitintheback？

3　　JE：　Nnnnnnnnldoll’tknow・Maybemybehaviour（．）butinmyUniversitylin

COuntryX］I

4　　　　　1iketositinthe丘ontat丘ontclosetopro危ssor皇由itdependon（laughing）／I
donつt

5　　　　　　know，Becausetheseminarisnottooserioussir，Ⅰthink．

6　　IR：　Soyoutbelmorerelaxedtosit（JE：yeS）inthebackthen（lE：yeS）．Butifitisina
7　　　　　　　　classroom？

8　　1E：　Ya，ifwetrytogeteverything，（・）goodltosit］in舟ont（laughing）．

AfirmanSWertellsthatsheprefersto sitattheback・TheanSWerisglVen

interruPtinglR・Alaughisaddedtotheanswerperhapsindicatlngthatthisisnot

hernormalchoice・Onthe questionwhy sheprefers to sit attheback she

hesitatesandstartsbysayingIdbn’tknow，1ine（3）．lEclaimsherbdlaViouris

Cultural1y coined，butitwouldnotbe correctbecausethen she shouldhave

Chosenafrontposition・Andthisshedoesinaddingthatthisisthecaseinher
homeuniversity・Inline（5）shesuggeststhatthereasoncouldbethatseminarsat
WMUarenotserious．Thiscould，Ofcourse，beseenasaseverecriticismofthe
SeminarsatWMUbutasBecker［4，P．108］writes“Leavingcasesoutbecause

theyseemtastelessorpoliticallydiscomfortinglSequa11yguaranteedtobea

mistake乃・Justthemerefactthatshementionsthisasareasonfornotsittingat
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the丘ontisworthobserv1ng，eSpeCiallyastheexplanationhasnotagoodbearing
inthiscontext．WhenTRhasseenIEintheauditoriumShehasbeenatthe斤ont．

Aguesswouldbethatthereasonfbrhertakingthebackseatismerelybecause

then she can ask her丘iend directly，withoutbeinglmPOlite，disturbing the

lecturer，Whenthereissomethingsaidthatshecouldn’tunderstand．AIso，Whena

lecturer’S’Englishisdifnculttounderstandarearseatischosen・Shesometimes

excusesherfrankanSWerwithalallgh；Idbn’tknow，1ine（5）andIthihk，line（5）．

Thereis no attendanCe COntrOlatanylectures or seminarS．Seminars are

uniformlyassessedaslecturesinClassrooms；heranswerisptuzling・IEisabout

togivea“better”explanationbystartingwith麺it勾フend（sic・）on，line（4），

NowrEisabouttochangehermind．Normally，Shewouldsaythatshelikesto
sit atthefrOnt becausethen she has more direct contactwiththe teacher and

questionsfromotherstudentswillbelessdisturbingtoherleammg．Tobeshy

WOuldbelesssignincantbecauseco11eaguesareignored，aSifnotpresent・

InthebegirmlngOfthisextractrEtakestheroleofapresenterofherselfand
heropinions；〝ぴbehaviour，fTV）thdve和iOJandIlikeetc・

Inline（7）Shechangesherroleandbecomesaspokespersonofthestudents

倉omhercountry（perhapsyetallAsianstuderrts）andthefbotingbecomeswe・

Stillsheissafeguardingherstatementwithifline（8）・

Excerpt3・Thetopicis onhowthe student nndsthe assessmentofherself

COnSideringthatsheisnotactiveduringclass・
l TR：　Doyouthinl（thattheassessmentofyoualsoisnegativebec乱ISeyOudon’tsayvery

2　　　　　　　muchincla∬？

3　rE：　Yes（Iaughing）yaa（，）But，IthinkonlyonlythesameperSOnthatalwaystaIkinthe
4　　　　　classyoucansee．Idon’tknow，justafbw，afbwstudentsthatalwaystalk・塾吐茸

坦喧
5　　　　　talklwi11nottakfbreverl？］．alltheclassalso，itwi11belikethat．Tdon’tknowit

6　　　　　de匹ndon仙6（．）
7　IR：　Youknow，iftheydidn’tsayanything（の（陀：Nnnwewillnotsay）itwouldbe

b血g
8　　　　　also0
9　IE：　塑立notformebecauseformeitisOKbecauseifIdon’ttmderstandsomethingI

will

lO asklater…‥maybemyquestionistoostupidforanotherlstudent］（1aughing）I

don’t

ll krLOW．（IR：Noquestonisstupid）．No，becausetheyalreadyknowall【everything］

12　　　　（1aughng）．

IEstartswitha伽m　セsasananSWertOthequestion．Inthesameline（3）she

comesw止haButandwiththisworditcanbeunderstoodthatthemmansweris

pedlaPSnOtaS伽masitsounded・Inaddition，rEaddsIthinksignallingtoIRthe
answerislinked to some uncertainties．Inline（4）she expresses another
indicationonadoubtonthe航nnYas；Idbn’tknow．

Therestoftheanswerisverynon－00hesiveanddoesnotmakemuchsense・

WithwordsexpressingunCertaintyIEdoesnotclearlytellIRthathersilencein

Classisbelievedtohaveanimpactontheassessmentofher．Thelaughingafter
the肋alsoindicatesthatthereisuncertaintyinthestatementButlEis重rmthat

anydisturbanceduringlecturesisaproblemfbrher，eVenifthelectu陀becomes

boringaccordingtoIR．TheinterruPtionoflR，line（7），indicatesthatsheisvery

sureonthenegativee舵ctofanyinterruptionofthe）ecturer・Theraisedtoneof

voice，line4－5，hasthesameeffbct：it塾badforme．
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OnIR’srema止NoquedonかstlPid，line（11），IEanswersNo，Whichwould

indicatethatsheencountersstupidquestionsduringlectures．Thisdisturbsherin

herleamingbecausesheonlywishestolistentothelecturer．AQbe〝ぴqueStion

istoostLPidline（10），isastatementmakingtheanswertotheoriginalquestions

SOmethingshedoesnotwishtoanswer．BeforeenteringtheWMU’岳English

StudySkillsProgrammelEhadanIELTSlevelof6・0andmadegoodprogress．

Shehadabouta75％average頁nalgradeinherM．Sc．i．e．sheknowsthatsheis

CaPableandthatherEnglishissufncient．

The manylaughsinthis excerpt couldindicate that this questionis not

ParticularlylmPOrtanttOher．IEdidalottoavoida“serious”answertothi占

question．

CanIE be categorized such as glVlng Sincere answers tothis topic？The

questionispe血apsmerelyasPotterl1，P．139］（mybrackets）elaboratesinsaying

”…howheOlereShe）shouldactifhe（hereshe）istobetreatedasamemberof

theappropriatecategory”．

InthisextractIEtakestheroleofaworriedstudent．Shekeepsexpresslng

herselfasIbutwhenthequestioncomesonwhatwouldbethesituationinthe

Classroom，ifnobodybuttheteacheristalking，thenshechangesherfootingto

We，inwewillnotsqy，1ine（7）．lEcouldwellhavecontinuedwithIbecauseshe

hasalreadymanytimessaidthatsheisnottheperSOntOinterruPtthelecturer

Withaquestionoraclarification．Thereasonforthechangecouldbe“…tO

CPnStitutetheitemassensitiveorcontroversial”，Potterll，P・144］・TEgivesa

Slgnalofneutrality．Generally“…thenon卜SPeCiGcpluralavoidsthesetroubling

difficultieswiththeaccount”，Potterll，P．162］．Thisisalsothereasonwhyshe

beforeastatementeithersaysIthinkorIdbn’tknow．

Inlines9－12，IEexpressesherselfontheoplnlOnthatalltheotherstudents

arepersonsthatah′eaみknowall・IEhastakentheroleofaspokespersononall

Studentsbeingmoreknowledgeablethanher．Againshehastakenthebackseat，

beingmodestconcemingherknowledge．

4．2．2　Themalesea蝕rer

lntheexcerpt，thestudentcomes舟omanEnglishspeakingcountry．Heisabout

30years old，a ChristianWith seagolng eXPerience．Ⅰn the textIEis the

intervieweeandIRistheinterviewer．

Excerpt4．Thetopicisontheissueiffe1lowstudentscaninterrupthimwhen

theydonotunderstandwhathesays．
l IR Canonesaythattheylthe氏llowstudents］don’thesitatetostopyouifthereis

2　　　　　　　somethingtheydon’tur）derstand？

3　1E Ya，yaIwouldsaythat’stme．

4IR Theywouldsay：Hey，L］whatisthis？

5　IE Right，jah．BecauseifsometimesIspeaktoofhstIwouldslowdown．

61R Andtheyopenlytellyouthjs？

7IE　　　　麺，ya（．）
These fbwlinesindicate that fbllow students do nothesitate tointerruPt a

COlleague．AnexamPle of afe1low student was▲discussedinExcerptl，

COn甫rmingthatshedoeshesitatetointerruptlecturers．Theobviousconclusion

mustbethatpowerdistanceandstudentsrespectfortheteacher，aSanauthority，

isafbature，mOStlikely，Predominantinshippingcircles；agOOdbehaviourin
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certaincontextsbutahindranCeinaninteractiveclassroomwhereonewishesto

argue and discuss specifiC phenomena・Therefore，individualstudents（read

predominantly臨maleAsian）willfbe11eftoutandtheirgradesmightsuffbr丘●Om

theirculturallyinheritedbehaviour・lnterestingly，thesestudentsstillhavegood
grades；theyaregoodatmemonzlng・AttheMScstudy－leveltheexam－queStions
shouldbeofsuchtypethattheyencourageindependentthinking，drawupon

formulating？OnClusionsand血dconsequences（rightorwrongisofminor
interest，aYgulngandcriticalthinki77gisvital）・

5　Comclusion

A m再Or gOalis to Bnd what happens to a person’sidentity，Values and

perceptlOnSinaspeci鮎context・Thelanguageusedandthebehaviourshowed
bythecivilservant，demonstratesweareuallalikeMwhenbeingapproachedona
levelplayingfield・Itshowsthatcultureactsasabarrierfbrself・defenceand

protectionagainsttheuhknown・Thetheatricalactingbecomeslessnecessary

Whenthetwo conversingknow．eachother；thestereotypedcategorization
becomeslessdeviant．Thediscuss10nSalsoshowthatwithlesspower－distance

（excessiverespect）theoutwardshowbecomesmorenatural・

FactconstruCtionsinthestatementsbytheintervieweeverymuchdependon

thefooting・㍑・・・theparaphemaliaoffootingisoRenamqorresourCeinbuilding

thctualversions”，Potterl1，P．148］．

InthehstthreeexcerptsthereisaremarkablerepetitionofI＝Ⅰthink，lwill

check，ldon，tknow（血rice），ldon’tunderstand，Iwi11ask，Iwi11nottalk，Ilike，I

justtry，Iamnotsureetc．thatwillunderscoresheisratherself・Centred・Hertalk

isprlnCipallyspeci丘Cforher・Howsheexpressesherselfdoesnothavetobe

typicalofherculture・Thisself・Centredapproachwouldpossiblymikehera
goodleaderamonglikesandgoodforsurvivalinamaledominatedindustrylike

shipping．Whenshebecomescon后dentinEnglish，Shemightbealeaderalso

amongnon－nationals・AnargumentagainstthisstatementcouldbethattoooRen，
Shedoesnotgivefhmanswers．Thisego－Centredbehaviourisperhapsalso
somethingth争tthrowsourstereotypingofAsianfemalesovefboard・

Anotherphenomenoninourtalkisthatweo氏enspeakinslnglewords，

phrasesand＆agmentsofsentences・ConversationaltalkappearstobestruCtured

inararelyconsciouslyclearmarner・Sometlmeswe丘nditnecessaryto㍑watch

ourlanguageHbyavoidingcertainphrases orwordst Because ofthis some

statementsperhapsaremoretruthfu1thanothers・Ironyandsarcasmisanother

way ofsaylngOnethingandmeanlnganOther，aSeXemplinedinexcerptl

Weseldommakedeliberatedecisionswhentalking・AndasTamモenl5］

concludes，’’．．・there，s an aesthetic pleasurein communicating cryptlCa11y”・

Thesephenomena，andalsothatpeoplesuddenlybecomesilent，aredifnculties

thatonestillQanOVerCOmeandanalyseinane放）rttO航ndthemeanlngand

reasonoftalk・Inexcerptsone，tWOandthreethestudentisexpressingherself

withdi飴rentconstruCtedidentities．Thechangesareboth舟equentandstriking・

Tablelsummarisesthisphenomenonandi11ustrateshowthecontextandthe

reasonfortheargumentslabelsthewaysheexpressesherselfl
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Tablel：　Thecivilservant’sidentitychanges．

Excerpt Identity Pronoun ReasoIl Topic

1 Student 1，me Thisisownoplnion

assuredwith“fbrme’’
Stopteacher

1
Clown Ⅰ ExpresslngOWnOplnion

beingselfLironiconown
behaviour

Stopteacher

1

Judge We Safbguardingown

Oplnionwhen幽
aboutanotherand
Othersoplnions

Stopteacher

2
Declarer Ⅰ，my StatelllentSSelfguarded Seatingselection

withmaybe，Idon’t
know，1think

intheauditorium

2 Spokesperson We Firmstatement！型 Seatingselection
垣垣旺盛0仙ers intheauditorium

3 Worried

Student

Ⅰ Safbguardedwitha

numberofbuts
Assessment

3 Students’We Statement些Other Class－rOOm
SpOkesperson Students situation

PeopleconstruCtthemselvesandcreateidentitiesasexpectationsorviews

Changeandinawayto丘tthecurrentsituation，Potterl1］．

Oneofthepowersofdescriptionsliesinwhattheyfailtodescribe（ibid．）；

WhathasbeenlgnOredorle魚out．NotinanyOfthethreeexcerptshasthisbeen
examinedasitisbothdifncultandcontentious，

Tounderstandisnotasingle－mindedoperation．Questionsassociatedwith

COnStruCtionisn1mightnotseemrealorveryimportant・Though，Losekel2，
P・167］summarlSeSthat“・・・COnStruCtioniststudiesnonethelesscangiveusvery

importantinformationabouttheworldarOundus”．Apparently，itcouldgive

moreinformationofthetruththanatickinaquestionnairebox．

Disclaimげ

TheviewsexpressedinthispaperarethepersonalviewsoftheauthOrandnot

necessarilythoseoftheemployeroftheauthor．
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Proposalofanevaluationmethoduslnga

Physiologicalindexinnavigator一ccntered

education

T．Takeharal，K．Murai2，L・C・Stone3＆Y・Hayashi2

・－（ん・‘J‘／旧ノバしイいり／－！／．㌦万仇・＝′JJ‘／ル【イ川り／りXl・、んりハt・「〃行目・再小・・ん〃，‘…

・ニ／・1′川／tl・り／一uJJ・〟仙丹・㌦・ん・仙・八人りわく・J油日叫l∴叶‘…

豆岬花、／＝けり，‘〃・〃〃ぐ〃／∴川′血バん′バ〟〃付・I…山町・J二ヾ・・I

AbstraCt

We have been researching how to evaluate navigators，arts uslng their

physiologiCalandbehaviouralinformationinordertomakeanewindexof
human－Centered education as carried out on a training ship．We need the

evaluationfbrspecialisedmerchantshipssuchastankers，COntainerships，LNG

carriers，etC．，becausetheresponsibilitiesandactionsofthebridgeteam－mateS

di晩raccordingto each ship，Stype．Inthis paper，We describe，uSingthe
舟equency components ofR－Rintervaldata，reSPOnSeSin bridgeteam－mateS

whileaboardmerchantships．

〟り・、t・岬止∵ヾハJHH′仙川′／．仙仙∫／…・〟りlh　仙・′‘l九州、／小JL－1州一仙JJL一・

l Introduction

InJapan，auniversityoramaritimetechnologyco11ege，nOtanaVyOraCOaSt

guard，COntrOIstheeducationformerChantshipnavigators・Practicalon－board
educationisconductedonatrainingship，SuChasapowervesselortal1ship・

Specialistswhohavealotofexperienceeducatestudentsontheship・However，

the content ofthe practicalon－board educationis not always clearto the

students，because realsituationsinclude allthings，nOtjust simplelinear

knowledge・Inreallife，COmplexsituationsaredifncultforstudentnavigatorsto
understand．Weneedsomeevaluationindicesofnavigationalarts／skills，Which

canformthebasisofshiphandlinglnOn－boardeducation，andtheseindices

mustbeabletoevaluatehumanbehaviours．
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WehavebeenresearChinghowtoevaluatenavigators，arts／skillsuslngtheir
Physiologicalandbehaviouralinformation・Weareusingheartratevariability

（RqRinterval），naSaltemperature，eye mOVePent and gravitycentre as
quantitativeindicesl1，2］・OneofourrecentmalnStudiesincludes銭ndingson

the characteristics ofthe mentalworkloadamOng Ship，s bridge teamTmateS

duringnavigationalwatchkeeping・However，thevesselsonwhichwealways

COnductedtheexperimentsweretrainingships，nOtCOmmerCialmerchantships・

Weneedtoevaluatenavigatorsonmerchantships・Thevesselsarecategorized

accordingtotheircargoproperties（e・g・，tanker，trainingship，LNGcarrier，etC．）；

COnSequently，thewofkofbridgeteam－mateSdiffbrsaccordingtoeachship，S

type・Additionally，thecharacteristicsofbridgeteam－mateS’performanCeSdi脆r

dependingupontheirnationalities．

¶lePurPOSeOfthispaperistodeterminewhetherwecanfindchangeSin

team－mateS’mentalwofkloadsontherealbridgeornotbytheR－Rinterval．We

evaluatedthebridgeteam一mateS，performanceonmerchantshipsratherthan

aboard training ships．¶le eXPeriment was carried outinIstanbulStraitin

Tufkeyusingfourkindsofvessels・Weshowtherelationshipbetweenthebridge
team－mateS’performanCeandthecharacteristicsoftheirmentalworkloadwith

SNSvaluel3］，SNS＝LF／HF，Whichisusedtoevaluatethementalworkloadin

manyStudynelds・LFconsistsofthe負・equenCyCOmPOnentSbetweenO．04and

O・15Hz，WhileHFconsistsofthefrequencycomponentsbetweenO．15arldO．40

Hz・SNSvalueisinfluencedmainlybythephysicalconditionsandthepostureS

ratherthanbythementalworkload・Thenavigator，sresponsesglVeCredenceto

OureValuation・Inthispaper，WeCOn鮎mwhetherthenavlgatOr，sresponsesto

handlingtheshipinthebusyIstanbuJStraitareValid．

2　R－RintervalandSNSvalue

We showanOutline ofthe R－Rintervalin Figurel・In Figurel，the
electrocardiogramconsistsofP，Q，R，S，andTwaves，andtheR－Rintervalis

timeinterval倉om apeak Rto the nextpeak The R－Rinterval－fluctuates

accordingtophysicalandthementalconditionssuchasthoseinFigure2．hthis

Study，We uSe a打equency component ofR－Rintervaldata as a consistent
measurement．

R R＿Rinterval R

Figurel：　OutlineofR－Rinterval．
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Ourevaluationindexinthisstudy，theSNSvalue，Canbecalculatedbyuslng

two舟equencycomponentsoftheR－Rintervaldata，TheyaretheLowFrequency

COmPOnent（LF）andtheHighFrequencycomponent（HF）．WecalculatetheSNS

ValuebyEquation（1）asfollows：

ぷVg＝上F／〃F （1）

LFconsistsofthe付equencycomponentsbetweenO．04andO．15Hzandrenects

the sympathetic nervOuS SyStem．HF consists ofthe斤equency components

betweenO．15andO・40HzandrenectstheparasymPatheticnervoussystem．The
SNS value can be used to evaluate thein爪uence onthe sympathetic and

ParaSymPatheticnervoussystemssimultaneously．Meanwhile，theSNSvalueis
in爪uenced by the physical conditions，the postures，etC．Of the navigators

excludingtheirmentalwofkload．Therecordedresponsesofthenavigatorslends

Credencetoourevaluationl4，5】．Wetackledthisprobleml6］，andwecon丘med

theresponsestoshiphandling．However，Weneedmoreaccurateresearchonthe

ChangeSthatoccurintheSNSvalue．

3　Experiment

WemeasuredthebridgeteanトmateS’R－Rintervalduringnavigationalwatch

keepingonfourkindsofvesselsinIstanbulStrait（astarinFigure3）．Istanbul

StraitisthenarrowchannelbetweentheBlackSeaandtheMarmaraSea．Wegot

good measurements of R－Rinterval data　for the　fo1lowlng naVigational

Situations：enteringport，1eavlngPOrtandtransitingthestrait．

We observedthe performanCe Ofthe navlgatOrS uSlng the Work－Sampling

Method every second．The results were recorded on record sheets shownin

Tablel．WealsorecordedtheirconversationswithanICrecorder；Checkedand

recordedsea／windconditions；andrecordedsometargetinfbrmatjon，etC．Onthe

navigationalinstruments．



420MaritimeSecurityandMET

Figure3：　Experimentalarea（IstanbulStrait）・

Tablel：　Work－Samplingdatasheet．

Ship N am e二 D ate：

PILO T －N am e： Start：
A ge／W eight／H eight： Finish：

T im e Event－
1

Event－
2

W tom R em arks
H r． M in． Sec．

OneachWork－Samplingdatasheet，WeWrOtetheexperimelTtalvessel’sname，

type，lengthoverall，grOSStOnnage，anddimensions．Thenwerecordedthenames

Ofthebridgeteam－mateSaSWellasthenavigationalsituations・Theywereas
bllows：

1）ATuNTt Ro－Ro Fishing vessel，76．7m，2，065tons，Pilot and Captain，
Enteringport．

2）押爛〃0児Ⅳ：Container ship，157．1m，12，029tons，Pilot，Captain，and
Helmsman，Enteringport．

3）ANRARA：Container ship，167．2m，14，865tons，Pilot，Captain，and

Helmsman，Leavingport．

4）PARAGON：Bulk carrier，180．8m，17，153tons，Captain，ChiefOfncer，
SecondOfficer，Helmsman－a，andHelmsman－b，Transitingthestrait．

4　Analysis

Weusedthe SNS valuein orderto evaluatethebridgeteam－mate’s mental

WOrkloadandcalculateditinthreesteps：
1．Weinterpolated the R－Rintervaldata every secondwith a Spline

Function．
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2．WecalculatedthespectrumOftheinterpolatedR－Rintervaldatabythe

MaximumEntropyMethod（MEM）everythhyseconds．

3．WecalculatedtheSNSvalueusingEquation（1）．
We analyzedthebridgeteammember’s mentalworkloadby comparingR－R

intervaldatawiththeobservationdata，WhichwegotusingtheWork－SamPling
Method．

5　Results

WeshowtheresultoftheWELSSHORNenterlngPOrtinTable2andFigures4to

6．The bridge team－mateS Ofthe抄官応苫HORNare the pilot，CaPtain，and

helmsman．Figures4to6showtheresults relatingto thepilot，Captain，and
helmsmanrespectively，ndtheseFigures showtherelationshipbetweenreal

timeandtheSNSvalue．Table2showsseveneventsfromAtoGatwhichthe

SNSvaluesincreasedramatically．

Table2：　SeveneventswhenSNSvalueincreases（聞郡〃ORN）．

H r． M in ． Sec． VentS

A 10 20 0 ilot　on b oard

B 10 26 11 sk　th e　con troI station　th e　distanc
丘om h ere to the berthing area

C 10 36 43 T alk w ith C aptain abou tcran es

D 10 43 15 G o to stafb oard w in g an d give the
berth ing in fo rm ation to tug

E 10 53 52 臨rry is on th e starboard an d is

draw ing near th e ship

F 10 58 12 Stop engm e

G 11 25 2 O rder tug to push atm idsh ip

InFigure4，thepilothadsixevents：A，B，C，D，EandG．Wedescribetheevents

incomparisonwithTablel．

A）ThePilotwentonboard．

B）ThePilotaskedthecontroIstationthedistance丘■Omheretotheberthing

area，andgaveinformationaboutberthingtocaptain・

C）ThePilottalkedtocaptainaboutcraneS．

D）ThePilotwenttosta止oardsidetogivetheinformationaboutberthingto

mgboat．

E）Aftrrypullsuponthestarboardsideforthecrewtoboard・lfhefeels

thereisdangerofacollisionwithher，hehastoavoidher．

G）ThePilotorderedthetugboattopushthemidshipofthe附Eが〃ORN・
ThenthepilotusedthetugboatandtheWEISSHORNsenglnetOChange
theWELSWRN’sposition・
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Basedontheresults，SNSvaluesincreasewhenthePilotgetsinformationfor

handlingtheship．

InFigure5，theCaptainhadanevent：F．Wedescribetheeventincomparison
withTablel．

F）ThePilotslowedthefbrwardspeedoftheengineandshi鮎dittoastern
to slow down her speed．The WE郡〃ORNhadto reduce her speed
becauseshewasalreadyneartheberth．

Based on the results，SNS valuesincrease when the Captain gets the

informationforhandlingtheship．Thisresultissimilartotheresultobtained

fromtheexperimentwiththePilot．
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Figure4：　SNSvalueofthePilot（nqLSSLtORN）．

InFigure6，theHelmsmanhadanevent：C．WedescribedleeVentincomparison
withTablel．

C）ThePilottalkedtotheMasteraboutcranes．
Basedonthedata，WeCOuldnot負ndinformationaboutshiphandlingfbrthe

Helmsman．Atthattime，theHelmsmantOOkpartinthediscussionwiththePilot．

SNS valuesincrease during talking，mOVlng，etC．1n this case，SNS values

increaseduringtalking．

FromFigures4to6，WedeterminedthatthereisatendencyforSNSvaluesto

increasewhenbridgeteam－mateSneedtomakejudgヮents（brainwork），and
Performchartwofk（action）；tOgiveordersandtorecelVeanSWerSback（brain

WOrkandaction）．ThistendencyrecuITedintheresultsgotten丘・OmtheANRARA，

the AmN71and the A4RAGOⅣ．Moreover，these results matched those
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recordedaboardthetrainingship．Inotherwords，WeWereabletocon甫rmthe

efncacyofapplyingtheSNSvaluetothenavigatorsonthemerchantships，
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Figure6：　SNSvalueoftheHelmsman（flELSSHORN）・

6　Conclusions

Weattemptedtoevaluatethementalworkloadformerchantshipbridgeteam－

matesuslngtheR－Rinterval・Theresultsshowedthatthe SNSvaluewasan

e能ctive toolin evaluating the mental workload of the navigators．The
conclusionsareasfo1lows：
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l）¶lebridgeteam－mateSmaintainedgoodmentalbalanceduringtheirtumSat

navigationalwatch keeping．Theirmentalworkloadincreasedwhenthey

neededto makejudgments，performChartwofk，give ordersandreceive
answersback

2）TheSNSvaluewasagoodindextorepresenttheperformanceofthebridge

team－mateSfbramerchantShip．Wecon甫rmedthesamecharacteristicsfor

thetrainingship；however，theparticularperformanceofthebridgeteam一

matesdiffbrs accordingto eachvessel’stype．Forexample，On atraining

Ship，thebridgeteam－mateSeducatehrainthestudents，nddonothandle

CargOeS・

3）The SNS value sometimesincreasedwhenthenavigatortook actions or

Performedbrainworknotrelatedtoshiphandling．
Ourfutureaimsare：

1）tofindtherelationshipbetweentheperformancepattemSOfeverybridge

teammemberandhisresponsetotheindex；

2）to develop a＆ameworkfor evaluating thorough1ythe ship navigator’s

PerformanCe；and

3）to丘ndahybridevaluationmethodusingphysiologicalindices．
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CoastalRegions andtheassociatedFourth

International Seminar on Hydrocarbon

Spills．

Over40contributions areincluded and these

focus on areas such as：　COASTAL

ENVIRONMENT：　Ecology and the

Environment；　Water QualityIssues；

Wetlands；Sediment Problems；Coastal

Restoration；Atmospheric Aspects；Sea

StatesForecastlng．01LSPILL STUDIES二

ModellingofT両ectoryandFateofSpills．
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ISI主N：1・85312・710－8　2004　4＄4pp

£172．00／US＄275．00代258．00
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Thisbookcontainspaperspresentedattwo

meetingswith many sharedinterests－the
Second International Conference on

Maritime Heritage and the Fourth
International Conference on Maritime

Engineerlng，PortsandWaterways．

TheSecondlnternationalMaritimeHeritage

Conferencebroughttogetherscholars and

professionals from a variety ofareas．In

addition to scientific advances，the
COntribl】tionsincludedinthis volume discuss

thefutllre Ofhistoricalharbours，dockyards
and other similar maritime structuresin

today’s world，aS Wellas the function of

historicalvessels andtheirheritagevalue．

Therole ofdevelopment schemes andthe

relationship between tourism and the

preservation ofmaritime heritageis also
COVered．

The papers from the Fourthlnternational

Conferenceon MaritimeEngineenng，Ports

alldWaterwaysdealwithtoplCSSuChasport

management，theintegration oftransport

aspects，naVlgation，Ship operation and

multimode transport，information systems

forports and shipplng，marine englneerlng

WOrks，　hydrodynamic aspects，　the

COnStruCtion and design of ports and

marinas，andthe developmentofports and

coastal areas．

Emphasisisplacedontheimportanceofthe

transport maritime modein developrnent

and the requlrementS Of making port

Operation more efficient，Safe and

PrOductive．
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Waterpollutionisaninterdisciplinary鮎1d

invoIvingawiderangeofexpertiseand

transcendingnationalborders．

This bookcontainsmostofthepq）erS

PreSentedattheSeventhInternational

Conference onthe Modelling，Monitorlng
and Prevention ofWater Pollution．

Almost50contributions glVlngSOmeOf
thelatestresults are divided under

headingssuchas：Lakes，Riversand

Wetlands；CoastalAreas andSeas；

GroundwaterandAquiferContamination；

ExperimentalandLaboratoryWork；

SurveyingTechniques，Monitorlngand

RemoteSenslng；andAgricultural
Pollution．
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ISIIN；1・85312・，7613　2003　528pp
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Itis verylmpOrtant tO understand and

manage the complex changes that are

Currentlytakingplaceintheportsindustry

andinitsoperationmanagementSeCtOrS・

Inthisbook，Whichcontainstheproceedings

of the ThirdInternational Conference on

MaritimeEngineenngandPorts，thelatest

Changesinthefieldofdesignandbuilding

Ofportsarereviewed．Emphasisisplaced

OnneWteChnologleS，Whileproblemsrelated

toportoperations arealsohighlighted．

Thepapers featuredaredividedunderthe

following headings：Port Management；

Environmental AspeCtS；Hydrodynamic

Aspects；ConstructionandDesignofPorts；

MarineEngineerlngWorks；andContainer

Systems．
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This book contains most of the papers

PreSented at the FifthInternational

CoJlference on Marine Technology．

DevelopmentsinthefollowlngareaS are

highlighted：Design and Fabricationin

Shipbuilding；Shipbuilding and Design；

Hydrodynamics；　Navigation，Ship

Operation and Multimode Transport；

InlandWaterTransportation；andRelid）ility

and SafetyinMarineTechnology．
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IS】葦N：1－85312－，73・，　2003　340pp
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MaritimeSecurityandMET：
ProceedingsoftheInternationalAssociationofMaritime

Universities（IAMU）

6thAnnuaJGeneralAssemblyandConference

Tl旧N匝On・Fbul雨脚ぬ椚

WMU

Thisvolumecollectsthepaperspresentedatthe2005AnnualGeneralAssembly

andConfbrenceoftheInternationaJAssociationQfMaritimeUniversities（IAMU）′

WhichwasheldinMalm6／Swedenfrom24to260ctober2005′andhostedbythe

WorldMaritimeUniversity．

Sectionlpresentsinterimandfinalreportsonseveralresearchprqjectsfunded

byIAMU．

Sectjon2presentsabroadrangeofacademicpapersonthethemeofmaritime

SecurityandMET TheserangefromthechaHengesfacedbyMETinstitutions

WOrldwideinjncorporatingthenewtopicofmaritim？SeCurityintotheirsy＝abi，tO
theeconomiccostsofthenewmaritimesecurityreglmetOtheshippingindustry

andtoportsl Othertopicsarealsocovered，includingthetechnicalmeansof

monitoringthemovementsofships，andthesocialimplicationsfbrseafarerson

boardships．

Section3日ndudespapersonavarietyofcurrentMETissues，SuChasbridge

reSOurCemanagement′qPalitymanagementinMETcareersatsea′andship

handlingandmarineenglneerlngSimulators．
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