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Ⅵ厄kometoAwaiiIsland．Hvoだ0

IamVeryPleasedandhonoredtohostthesccondgcnemlassemblyofIntemationalAssociati血

OfMarhimeUniversities（IAMU）2001atAwqiiIsland，Ⅰ卸OgO，Japan・

TheinaAlgtmlgeneralassemblyofIAMUwasheldinIstanbdinJunC，2000・IAMUisbying

topromote作Seamhmdsmdi¢SWi血也e血ee00Ⅱ皿OngOak；

1．WhatthenextgencrationseamZLneducationshouldbc

2．WhatthefutureeducationforsafetymanagemcntdscaanditsqualiRcationshouldbc

3．Whattheworldwidestandardshouldbc

hanincreasinglyglobalbusinesschnatcwithprogressofdlehtcmet，maritimetrwspo血ion

anddletrainingofpersomcl，Wbocouldmakecontdbutiontoit，PlaymoreimportaJTtrOlethan

ev訂．Such circumstanCeS WOuld addtothc signi鮎ancc ofthe roleinthe sccond gcneral

aSSembly．

I鉄Cq）talotofpeoplegctengagedintheheateddiscussionoverdleVariousmders・

AwqjiIsland，thcplaccofscemicbeauty；isclosctotheintemationalhad）OrCityKobe．Tbe

islandislinkcdwiththemahislandbytheAkashiKaikyo（strait）Bridge，W鮎血isthclongest

Suぶ騨mSionbridgeh血eWOrld．

W arctoholdthcasscmbyatAw再ilhmebutaiIntemationalConfercnceCenterinAkashi

KaikyoNationalGovm皿edPark．Thecomplexis叫des訂Vedtobecallcd‘‘血estagcof

dreams”widlits magniGccnt h訂mOny Oftheflowcrs，greCn hills and bluc seaand has

state＿Ofこthe＿dfhcilities．

竹項」～
ProftssorDTIKiyoshiHara

Chair；LocalOrganizingCommitteeofU止爪J2001

President，KobcUniversityofMercantileMarinc
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COntentSOfmaritimeeducationandtraining，andtheintemationalcooperation・

TbpicsonWG－1
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trahhgsystem．
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WG－2aimsattheestablishmentofthesa鮎tymanagementsystem丘omshoresideintheinternationalmaritime

SOCiety．rrbachievethispurpose，WG－2camiesouttheacademicdiscussionsregardingwiththeimprovementofthe

methodsandthecontentsofeducationandtrainingofmaritimesafbtymanagementsystem，andtheintemational

00Operation．

TbpicsonWG－2

1）QuantificationofperfomancemeasuresassociatedwithaMaritimeSafttyManagementSystemand

developmentofaprocessformonitoringthese measuresandtaking action asnecessarytoachieve

COntinualimprovement．
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3）hculcatingacultureof“saftty”and‘‘environmentalawareness’’amOngStShore－basedmaJlagerSand

OperatOTS．
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揖
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Meetingtherequlrementanddevelopmentof

MaritimeEducationandTraining

Ⅵ厄iRUAN

ShanghaiMaritimeUniversity

PuDongDaDao1550＃，200135，Shanghai，China

Weiruan＠etang．COm，ying血i＠mai1．com

ABSTRACT

MaritimeEducationandTraining（MET）evoIvesalongwiththehstdevelopmentofmaritimeindustry．Itfhces

withmany neW requlrementSinthe progress ofsuchaneVOIvement，SuCh as the requlrement On亀山her

enhancement ofseafhrers’practical skills and abilityunderthe new STCW’95，the requirement on the

introductionofnewtrainingitemssuchasElectronicChartDisplayingInfbrmationSystem（ECDIS）andBridge

ResourceManagement（BRM），andotherrequirementsanddemandsfrommaritimeindustry．

TheprocessofmeetingthoserequlrementSCanbeseenasnewdevelopmentofMET．Ⅵ雨ousdifncultiesand

problemsareenCOunterediJISuChaprocess．TheessayanalysesindepthSomeofthemthatMETisnowfhcing

with，focuseson：1）HowtomeettherequirementofSTCW’950ntheincreasingofseafarers’practicalability？2）

Howtokeeppacewithnewmaritimedevelopmentintermsofmaritimetechnologyandmaritimemanagement

SCienceapplicableonboardship bya4iustingtheircurriculaandeducatingsystems？3）Howtoenhancethe

Capabilityoffastrespondingtovariousneedsofthemaritimeindustry？

Theessaycomesupwithsomeconstructivesolutionsbasedontheaboveanalysisinthelightofsuccessfu1

experience；n STCWimplementationand METmanagement．Initsfinalsummarization，it stresses on the

application ofa comprehensive wayfor a satisfactory solution to authe above－mentioned questions and

PrOblems．

Keywords：MEllCBllCurricula，Training，Tbaching，Maritime，Education，Management

1．Introduction

METisfhcingwithmanynewrequirements，andthosecanbeseenasnewMETdevelopment：1）METshould

makeefbrttoenl1anCefurtherthesea蝕●erS’practicalabilityandskillsasrequiredbySTCW，95．2）MtiT

institutions have toinVoIve newly－emerged tralnlng Subjectsanditemsinboth maritime technologyand

maritimemanagementscienceaspectsintotheircurriculumsystems，SuChasECDIS，BRM，multifunctionalVTS．

3）Forthosecountriesinterestedincrew一manningsupply，thequalityoftheirMETisoneofthemainfactors

a晩ctingthecompetitivenessoftheirseafarersincrew－mannlngmarket・Sotheadditionalrequlrementforthose

institutionsisthattheyshouldplacespecialimportanceonthecapabilityandrapidityOfresponse－makingsoas
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toreact鮎三andcorrectlytodi飴rentdemands丘omthemannlngmarket．

ForthosepurSuinghighereducationandtrainingqualityandmorecompetitiveness，mOreSu句ectsanditems

havetobeincludedintotheircurriculumsystem．

Tbsumup，thedevelopmentofMETinfutureencompassesonthefollowingaspects（butnotlimitedhereto）

WhiletakingconstruCtingamoree飴ctiveande疏cientMETasawholegoal．

1・Tbkeeptheoreticaleducationandpracticaltrainingsimultaneously，Whilethelattertobepaidwith

moreattention．

2・Tbkeepmaritimeeducationandtrainingthesamepacewiththedevelopmentofmaritimeindustry，

Whichincludesboththedevelopmentintherespectofmaritimeteclm0logyandmaritimemanagement

SCience，andtomakesurethoseachievementstobefullyandcorrectlyappliedonboardbyequlppLng

Students／traineeswithaboveachievements．

3・Tbbuildupandreinforcetheresponse－makingcapabilityofeducatingandcurriculumsystemsinorder

tosuitvariousneeds

It shouldbe pointed outthatthe essaylooks atonlythose problems havingbeenmetwithinthe above－

mentioned MET development．Meanwhile，all the discusSionsandanalysISinthis essayare based on

understandingsandpracticesinacontextofMETinstitutionmanagement，nOttrainingcentersengaglnginshort

COurSetraining，intensivetraining，etC，．

2・Problemsbeingputhrwardandanalysis

However，a鮎rafbwyearsofSTCWimplementationandpursuingtheabove，i・e・，futtuedevelopmentofMET，

qulteSOmeprOblemshavebeenidenti丘ed，includingbutnotlimitedtothefo1lowlng：

a・Di餓cultiesandproblemsexistinfu11fulnllmentofSTCW’95requlrementSOntheenl1anCementOf

Seafarers’practicalskills．

b・ThereisalackofcapabilitywithintheMETinStitutionsintherespectofnews叫ectdesigningand

deployment，and alack ofcapacity ofcumiculuma噌ustment，While maritime teclm0logy and

managementSCiencekeepevoIving．

C・Thereisashortageofcapability，WhereMETinStitutionsareworkinginmarketscheme，Offast

response－makingtothedemandsfromcrew－manningmarket，alsoowingtothelackofcapabilityof

newsuqectdesigninganddeployment，theverylimitedcapacityofcurriculumaqustment，etC．

Sotosummarize，thekeyproblemsare＝l）howtoenhanCetheseafhrers，practicalskills？2）howtoenhancethe

CapabilityOfresponse－makingandthenexibilityofaneducatingandcumiculumsystem？

2・l Problemsemcot］nteredinmeetingSTCWI95requlrementSOntheenhancementofseafhrers，practical

Sulls

TheusualwayofimplementingsuchSTCW，95requlrementSCanbeillustratedbythefigure2－1・Theoretical

educationgoes伽st，thenpracticalskilltraining，Whichcanbedonebysimulatortraining，CBTandonboard

training．The窮nalstageisassessmentandexamination．
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Figure2－1

Theproblemsarisenintheaboveprocessare：1）newdemandonthetrainingfacilitiesduetomorepractical

trainingasrequired，CauSingpossiblyfundingproblem．2）withthejoiningoformorepracticaltraining，the

WOrkloadforthewholeprocessincreasesandthehoursrequiredforeducationandtrainingexpandaswell・

Thesecauseconsequentlyproblemstoteachingstaffandtrainingin仕astruCtureS・Ontheotherhand，ifthewhole

WOrkloadandhourShavetobecontrolled，thenotherproblemsmaybecausedsuchascomplaints倉omteaching

Staffandtheimbalancebetweentheoreticaleducationandpracticalskilltraining・

Astotheproblemregardingthe newdemandontrainingfacilities，forMETinstitutionsinmqorshipping

COuntries，theaveragecostcontributedtoeachtraineeisquitehighduetosmallnumberoftraineessincea

PrOCurementOfnewequipmentorbuildingofnewfhcilitiesusuallyrequireslargeinvestment・Sothenecessity

Ofsuchaprocurementorbuildinghastobedetailedlytakenintoaccount．Forcrew－mannlngSupPlycountries，

theproblemistheshortageoffundiJlg，althoughthetraineegroupisusual1ylargeenough・Anyway，thefunding

problemdoesexistinmanyCaSeS．

Simplyaddingpracticaltrainingtothetheoreticaleducationisnotrealistic．FormostofMETinstitutions，itis

regulatedbyeducationauthoritythatthewholeeducationandtraininghourscannotbeexceededexcessively．

Consequently，eaChsu叫ectortrainlngltemShouldbedoneinglVenhours．

Both theoreticaleducationand practicaltrainingare requiredinmany Su句ects ortrainingitems．Tb give

PrOminencetothepracticaltralnlngaSrequiredbytheconvention，thepracticaltraininglSnOWOCCupylngmOre

percentageofhoursglVentOaCertainsubjectortrainingitem．Thetheoreticaleducationhoursthereforehasto

be shortenedto acertain extent・This causes problems：Quite a number ofinstruCtOrS COmplainnowadays

insufncient hourS　for　theoretical teaching．Apparently，insufncient　theoretical　teaching can　a飴cts

disadvantageouslythepracticaltraining．

Sothennalquestionishowtosecurethee飴ctivefu1丘1lmentofboththeoreticalteachingandpracticaltralnlng，

WhilenotaddingneweducationandtraininghourS？

2・2ProbIems encounteredin meeting tbe development ofnew maritime tecbnoIogyatld management

Newsubjectsanditemsareemerglng，SuChasECDIS，AIS．Meanwhile，aneWtrendcanbeseeninmaritime

industryinrecentyears，thatis，maritimemanagementisattractingmoreandmoreattention．Manynewly－

emerged management suqects or su切CCtS Ofthat nature，SuCh as BRM，FSA，Onboard management，are

understoodas an e晩ctive wayleadingto more e飴ctive and efncient maritime operations．They are also

understoodasapromlSlngandsign漬cantwayofeliminatingmaritimeaccidents，eSPeCiallyhumanerrOrS．More

and more shipowners stress on the necessity oftheir employees onboard to be equipped withenough

managementknowledgeandskills．AlltheseshouldbeintroducedintoMETinStitutions’curricula．

However，itis noteasytointroduce anew su叫ectortrainingiteminto educatlngand curriculum system．
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Problemsexistin：l）newdemandof血血gfacilitiesandtheexpandiPgOfeducationandtraininghours，Which

havebeendiscussedinsection2．2．2）slowrespozLSeSthateducatingandmanagenentSyStemmaketowardsthe

emergenceofnewsuqectsandtrainingitemS・Furtheranalysisrevealsmoredetailedreasons：

a）theintroductionofanewsubiectortrainingitemLlnderQualわ′ManagementSchemeneedstogothough

manyformalitiesandtakestine・nLePrOCedureforanintroductionlSgenerallydividedintotwostages，l・e・，

thecmiCulundesigningandincorporationofthecurriculumintoeducatingsystem・（丘gure2－2）・

b）Possibleinconsistencebetweendi飴rentdeparbnentsandsections，delayoffunding，Shortageofhuman

resourcesandothervariousresources，etC，．

3）onceLhiledtoperformtheaboveprocedure，theproblenbecomesthedi伍cukytoa句ustcurriculumby

theeducatingandcmiculLJmSyStemitselftodealwiththenewemergence・

SothequestionishowtoworkoutreasonableandcxemisablecmiCulum，thenincorporateitintoeducatlngand

CLmiculumsystem，Or，tOa嘩ust仙esystemsoastoal）SO上bthenewemergence・

2．3Prob］eTT）SeTICOtmteredinfhStreSpOndiTIgtOCreW－mannlngTnarket

Forcountrisinterestedincrew一manningsupply，theirMETinstitutionsshouldhavegoodc叩abnitytorespond

variousneeds丘omthemaningmarket．Theneedsandtheirchangesfromthemamngmarketmainlyare：1）

highqualitysea血rers．TbsewhomasterinbothnavigationandseatranSPOrtationman喝ementmaybringmore

Saf卸andpro丘はtoshipowners．2）seafarerswithdesignBtedquality．3）thenumberofseafhrersavaihble4）the

quality，knowledgeandskinsofsea払rersavaild）le5）timefordbtainhgavaihblesea魚rers，CtC，・

Thedemandsfromthemamlngmarketcanbevarial）le，andmay皿pOSeuPOntheMETinstitutionsabruptly・

Possibly one day alarge shipowner or crew－mam皿g agenCy dropsin unexpectedly，listing oul various

requirementsforhisprospectiveemployees（Seafhrers）．Again，Whentheoiltankermarketbooms，themarket

mayrequireenoughco皿PetentSea血rerstobesuppliedin血ortperiod．nLuSforinstitutions，血stofallthey
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ShouldhavcahslニーreSPOndingschemeinplace，andthenhavegoodcapdbilityofresponsemaking．However，血is

isexactlywhatmanyMETinstitutionsareshortof；Sincemostofthemworkaccordingtopre－plannedschedule

andrigidcurriculum．Eventhoughthereisamodificationforthatscheduleandcumiculum，ittakestime．MET

institutionsthereforestayinapassiveposition，Thatisthequestion．

3・MeastlreSbrproblemsoIviAg

3・1MeaSureStObetakenfbrproblemsinsection2・l

TherearetWOaltematives：1）cuttingawayorcompressthecontentoftheoreticaleducation，makingitsimple．2）

enhancingtheemciencyofeducationandtraining・

Theremightbesomedimcultieswhenputtingthefirstmethodintopractice．HowmuchimportanCeShould

METplaceontheoreticalknowledgeisalwaysindiscussion・Additionally，maritimeinstruCtOrSCOmplainabout

thereductionoftheoreticalteachinghours．

SothcnecessityofseekingforadvanCedandhighefncientmethodsdoesexist．Thesccondconsiderationis

muchpre飴rable，andcanbeachievedcurrentlyinthefo1lowlngWayS：1）theuseofmultimediaeducationand

traininghcilities2）theuseofCBTsoftware3）theuseofsimulators．ParticularlytheCBT，Whichenioys

COnCurrentlytheadvantageSOfcost－e飴ctivenessande餌ciency，isabletosolvetheproblemoffundingandthe

expandingofeducationandtraininghouraswell・

3．2　Measurestobetakenbrproblemsinsection2．2

Tbfhstrespondtotheemergenceofnewsu切ectsandtrainingltemS，

1）adoptionofconciseandquickcurriculumdesignlngprOCedure

Thisispurposedtoshortenthetimespentinthe丘rststage（SeeFigure2－2）．BycomparingwithothertypeS

OfcurriculumdesignlngmOdels，theprocedureeqoystheadvantageS：“．”Giventhepressuresthatteachers

andcurriculumdeveloperSWOrkunder，arationalmodelprovidesastraightforward，time－efncientapproach

tomeetingthecurriculumtask：’（MurrayPrint，1993）．TheprocedureisshownaSfollows（Figure3－1）．

Stepl：diagnosisofneeds

Step2：formulationofobjectives

Step3：Selectionofcontent

Step4：Organisationofcontent

Step5：SelectionofleamlngeXPeriences

Step6：OrganisationofleamlngeXperiences

Step7：determinationofwhattoevaluateandwaysandmeamsofdoingit

Figure3－1　　　　Sbune：AlterThba，1962

2）adoptionofPrqjectManagement（PM）

Prqjectmanagementisprovedtobeapowerfultool．“PrqjectManagementisawayoffulfilliJlgdi飴rent

taskswithinaprescribedtimeperiod，thebudgetandqualityobjectivesbycombiningvariOussystems，

methodsand humanreSOurCeS・An efncient PM means plannlng，distributingand controllingfor all
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Organizationalresourcesin a time period prescribedforthe realization of substantialindexesand

OqeCtives・’’（U・SPrdectManagementInstitution，GuidbncetoPrQject肋nagemeni）

Theuseofprqjectmanagementinanewemergenceintroductionpossessesthefollowlngadvantages；

a）enhanCingbyandlargethecapabilityofa4justmentforaneducatingsystemtowardstheemergence

Ofnewsu句ectsortrainlngltemS

b）hamonizingthecooperationbetweendepartmentsandsections，andutilizingefncientlyhuman

resources，fundingandotherresourCeS

C）improvingthequalityOfsubiecttobeintroduced，etC，．

3）flexiblestylesforcoursedelivery

Whenfailedtointroducenewsu叫ectintoeducatingandcurriculumSyStem，thosestylescanbeapplied：

a）shortcourSeS．b）SympOSium．C）intensivetrainlng．d）0thers

3・3　Measurestobetakenfbrproblemsinsection2・3

Aschemeof払stresponsemakingshouldbeestablished血stofall．Section3．2coversthat．Thenthe

Capabilityofresponsemakingshouldbebuiltup．

Adesignngofdynamicandflexibleeducationsystemshouldbeconsidered，Where丘xedandflexible

modulesco－eXisttoareasonableproportion．Thosemodulescanbeorganizedindi飴rentwaysinorderto

Suitdi飴rentneeds．Meanwhile，insuchasystem，thewholehoursshouldbedivided点xedandflexible

hourstoacertainproportion．The伝gure3－2tellsthebasicideaofsuchasystem．

SpeCializedcourses

（modulel）

Elemen伽γCOurSeS

SpecializedcourSeS

（module3）

Prelimlnaけ

SpeCializedcourses

■

Compulsory safe ty

什ai山ng

Flexiblecourses

SpecializedcourSeS

（module2）

Figure3－2
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4．　Summarization

METevoIvesfast・Challengesandopportunitiesco－eXist．TheaboveisonlyapartofdiscussionandanalysIS．

Forabettersolution，andalsoforthepurposeofmeetingfu11ythechangeSanddevelopmentofMET，itshould

bepointedoutthatthefollowlngShouldbeappliedcomprehensively．

1）ThelatestteachingpedagogiCandtrainingtooIs，includingtheapplicationofcomputertechnology

2）TheapplicationofvariousmanagementSCiences，SuChasinformationmanagement，prqjectmanagement，

andhumanresourcemanagement．

3）Theapplicationofsystematicengineeringscience

4）Thecomprehensiveapplicationofthemisce11aneOuSmethods
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ABSTRACT

According to the growlng eCOnOmicsand changes ofsociaIenvironments，Seafaring as ajobis not so

attractivethatyounggenerationdoesnotwanttoJOinMETprogramandyoungofricerregardsshipboardservice

astemporaJcareer．OntheotherhandsophisticatedenvironmentofshipoperationrequlreSWell－trained，high

Standardsofseafarer．ThusithasbeenthecommontopicofMETinstitutionshowtoattractgoodapplicants．To

COPeWiththisproblem，manymaritimeuniversitieshavedevelopedadvanCededucationalprogramst Mokpo

MaritimeUniversityalsodevelopednewprogram，SOCal1eddualm年iorsystem，Whichprovidessu切ectsfbr

navigationalwatch ofncer accordingto STCW convention，and su叫ectsforproftssionalmobility between

Shipboard serviceandshore－Sideproftssionals・Inthis paper，theoutlineofdualm年IOrSChemeofMMUis

brietlyintroducedwithcurrenteducationalactivities．

1．1mtroduction

Inrecentyears，ShipoperationhasrapidlyachievedbigchangeinsuchtechnologlCalneldsasenergysavlng，

laborsavingandhighreliability．ThistrendisalongwitheconomiCalconditionsandthedevelopmentsinnew

technology．Highlysophisticatedequlpmenthasgreatlycontributedtothecomplexityofshipoperation・lnthe

lightofthisadvancedteclmology，theeducationandtrainingofship’SofncerneedmoreefncientMETprogram，

newapplicantsinhigheradmissionstandardsandalsotheconventionofSTCWisoneofthecountermeasuresto

meetsaftoperationoftheshipsinchangLngmaritimeenvironment

Ontheotherhand，SeafaringasajobhasbeenlooslngltSattraCtionaseconomicandlivingstandardsgrowlng・

Thusmoreorlessitisthe commonproblem fbrthemaritime universitiestoattractgoodapplicantstothe

lnStltut10n．

lnthesedays，thetopICSOfMETinstitutionsare

－tOeStablishneweducationalprogramwithhighlyefncientteachingtooIsaccordingtotherequlrementSOf

maritimeindustryandinternationalstandards．

－tOShowapplicantsvisionsinMETwithcareerdevelopingprogramwhichgivesproftssionalmobilitybased

OnadvancedhightechnologleSOfship・
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Many maritime universities developed advanCed MET program to copewiththis problem and Mokpo

MaritimeUniversityisalsooperatingdualmqjorsystem．InthisrespeCt，IwouldliketointroduceMETprogram

inMMUfbrdeepeningmutualunderstandingthroughtheexchangingofeducationalinfomlation．

2．EnvironmentofMETin Korea

ModemshippingindustryinKoreastartedafter2ndworldwaranditwasverypoorinscaleandqualityatthat

time．Butwithinahalfcenturyitshowssurprisingdevelopmentsandmarksoneofthemqorcountriesinworld

Shippingmarket・Itisagreedfhctthatthemotjveofthisrapiddevelopmentisbasedonabundantwell－educated

Sea血●erSSupPOrtedbyKoreangovemment・

AtpresenttherearetWOmaritimeuniversitieswith400Cadetsperyearineachdeckandenginedepartments，

andlinStitutionfbrretralnlngandadditionalcertincatecourse．

Supportsofgovemmenttomaritimeuniversityhavecontinuedfbrseveraldecadesanditcanbecategorized

intotwogroups，nnanCeandmi1itaryservice．

－Financialsupporttouniversity：educationalfacilitiesincludingtrainingship，Studentdormitory

Student：Subsidytotuition，freeunifbrm，freefoodsanddormitory

－Exempt10nOfmilitaryservice：KoreanyoungmanmuStnnishmilitaryservicefbr2yearsbutgraduateof

maritimeuniversitycanbeexemptedifheworksonboardfbr3years．

ThesekindsofsupportshaveworkedveryefftctivelytoinducegoodapplicantSJOlnlngtOMETprogrambut

inthesedaystheyseemtobelessattractivethanearlyyearsaspertheeconomicgrowthandchangeofsocial

envlrOnmentS．

3．IntrodtICtionoIMaritimeTransportationSystemfhcultyinMMU

3．1Educationalgoal

Thefaculb，OfMaritimeTransportationSystemprovidesacademicinstruCtionandpracticaltrainingprograms

fbrproftssionalsinshippingindustry．Aprincipalobjectiveofthefacultyistoaidstudentsinadvancingtheir

Skillsandknowledgetocomplywithintemationallyacceptedstandardoftrainingformastersandnavlgational

OfncersaccordingtoSTCWconvention

ButalsoitiscommonlyagreedtodaythatMEThastoserveseveralpurposes．Undoubtedlythequalification

fbrshipservicesstandsinthe丘rstplace，butc］oseafierthisitcomestherequlrementtOPrOVideaprofbundbasis

forshorebasedcareerswithintheshippingindustry．

Thusthisfacultyaimstoprovideeducationandtrainingfbrdeckofncerandmaster，andalsotoexposecadets

fbralong－termreWardingcareerbypaylnggreaterattentiontothedevelopmentofscientincorientationand

maritimeindustry．
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3．20utline50rSdepartments

Knowledgeandskillsfbrdeckomcerconsistofshipboardoperations，informationandcomputertechnology，

IogiSticsincludingshippingbusiness，marinesafttyandenvironmentprotection，Whichcou］dbeextendedto

Shorebasedjobsinmarineindustry・

Thefacultyofftrsdua1m叫OrSyStem，Whichconsistsofonemandatorycorecourseofdepartmentofnautical

science andadditionalnve selective courses．5selective educationaIschemesis derivedfrom nauticalscience

andtheyintendtogivecadetsprofbssionalmobilityandflexibilityincareerdevelopmentandtolowerthebarrier

betweentheproftssionalsinseaserviceandshore．

Theoutlinesofeducationalschemeineachdepartmentareshownas＜ng．l＞

Navigation

Machinery

Ship operation system

Safety M aritim e safety

M anagem ent adm inistration

Computer M aritim e information ＆

SClenCe COmputer SCience

Shipping

Transport

Intem ationallogic system

M aritime

Laws

M arin epolice

N autical

Science

1Stmajor　　　　2ndmajor

＜Fig．lTlleStruCtureOtdualmaJOrSyStem＞
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Theoutlinesofeducationalschemesineachm再OrareaSfbllowlngS；

1）PrincipalcourseofNauticalScience

StudentsenteringthefacultyofMaritimeTransportationSystemmustenrOllinthecourseofnauticalscience・

Theo叫ectiveofthecourseistoaidstudentsinadvanclngtheirskillsandknowledgetocomplywithSTCW

COnVentiontobecompetentdecko餌cer．

ltprovidesinstruCtionsandtraininginthe坑eldsofnavlgation，CargOhandIing＆stowage，theoperationofthe

Shipandradiocommunicationetc‖

2）DepartmentofShipOperationSystem

Theo叫ectiveofthisdepartmentistoprovideexpertknowledge fbrduaトpurposeomcerwithaltemative

Certificatebutdual－purPOSeOfncerisnotacceptedinKoreanShippingindustry．Educationandtrainingprogram

isextensivetoenglneerlngandship’smachinery．

ltaimstodevelopcapabilityfortheneetmanager，SurVeyOr，andsupervisorinshippingindustryaftersea－

SerVICe．

3）・DepartmentofMaritimeSafttyAdministration

ThisdepartmentprovidesextensiveknowledgeconcemingthemanagementOfmarinesaftty．Thecoreof

Curriculumis knowledgeinintemational maritimelaws，ma血e pollution control，prOteCtion of marine

environmentandsafbshipoperationetc．

ItaimstodevelopcapabilityforPSCofncer，SurVeyOrandsafetymangeretC・aftersea－SerVice・

4）．Dept．ofMaritimeinfomlation＆ComputerScience

This department provides extensive knowledge concernlng COmputer SCience．The core ofcurriculumis

knowledgeincomputersystem，prOgrammIng，infbrmationtechnoIogleSetCH

ItaimstodevelopcapabilityforinfbrmationmanagerintranSpOrtationindustrya氏ersea－SerVice・

5）・DepartmentofIntemationalLogisticsSystem

ln these days，COmbined transportationis the most populartype Ofintemational cargo nows and the

importanceoflogisticsisrecognized・

This deparhentis toinstruCt Studentsin the subject ofshipping business，COmbined transport system，

insuranCe，pOrtmanagementandlogisticssystems．ltaimstodevelopcapabilityformanagerinshippingand

intemationaltranSPOrtindustrya魚ersea－SerVice．

6）・DepartmentofMarinepolice

Thisdepartmentprovidesextensiveknowledgeconcemingactivityofmarinepolice・Thecoreofcurriculumis

domesticandintemationallawsfocusedinmarinepoliceanditaimstodevelopcapabilityfbrmarinepoliceafter
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Sea－SerVICe．

4．CurriculumandfhcititiesofthefhcultyofMaritimeTransportationSystem

4．1Educationalscheme

Theeducationalschemeisprogrammedtodevelopgeneralknowledgeofnavlgation prlOrtOOnboard

tralnlng．OnboardtraininglSCarriedoutduring3rdyearandin4thyear，eXtenSivesuqectsinnauticalscience

and2ndmqorareconcentrated・

＜Tablel＞educationalschemeoffhcuIty

Sehool

year
Sem ester Subject Rem ark

First

year

Spring A rts，Mathem atics，Physics，Tntroduction　to

Sem ester nauticalscience

Fall

Sem ester

N auticalsciencebased on STCW

Second

year

Spring

Sem ester

N auticalsciencebasedon STCW

Fall

Sem ester

N auticalsciencebasedon STCW

Third

year

Spring On－boar dtraining I Tb be connrm ed by

Sem ester （Training ship orshipping co・） tralnm g reCOrdbook

Fall On－boar dtrainirLg Ⅱ Tobeconfirm ed by

Sem ester （Shipping co・Ortrai ningship） tralnlng reCOrd book

Founh

year

Sprin g Nauticalscience

Sem ester Selective2ndm qOr

Fall

Sem ester

Selective2ndm年IOr

4．2Structureofeducationalschemeandcredits

Asmentionedabove，thefacultyiscomposedof5departmentsandstudentsmustenroHinthe courseof

nauticalscienceandoneanotheradditionaldepartmentselectively，SOCalIeddualmqIOrSyStem．

CreditsofeachschemeareasfollowlngS；
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＜Table2＞creditsofeducationalscheme

Com m on science
1st　m叫Or Onboard 2ndm 叫Or

（Nauticalscience） trai ning （Selective）

Compulsory 12 57 （30） 18

Optional 16 14 25

lbtal 38 71 （30） 43

＊lcreditisaunitfbr15hoursoflecture．

＊Studentsmustgetmorethan150creditsbefbregraduation・

＊Su叫ectsinnauticalsciencetobecompletedbeforeonboardtrainLng．

5．0mboardTraining

TraditionallyintheMETprogram，theemphasisislaidonthepracticalonboardtrainingtopreparethemfbr

thejobandto斤tthemtotheshipboardlift・ThoughMEThavebeencarriedoutinvariouswaysaccordingto

eachcountry’Straditionandeducationalsystem，generallyitisdonebycombinationofschooleducationand

OnboardtralnlngWhichis also mandatoryforcertincation as ship’s ofncerin STCWconvention．Onboard

trainingistodeveloppracticalcompetenceasship’sofncerbutthetypeoftrainingis variousas pereach

traditionandeducationalsystem．

Oneofthese，OnboardtrainlngCanbedividedintoseveralparts，WhicharespreadovertotalMETprogram・tn

thiscase，eaCh partoftrainlngCan bedesignedfbrthegivengoaHikepre－SeatralnLngetC．andthisisthe

traditionaltypeinmostofEuropeancountries・

Anothertypeofthese，Onboardtrainingcontinuesfbronefu11yearwithintensiveprograms，Whichisadopted

inKoreaandsomeothercountries．

OnboardtralnlnginMMUiscarriedoutat3rdschoolyear，fbrsixmonthsontrainlngShipandanother6

monthsonshipofshippingcompany，altemately．

Trainingshipaccommodatescadets，WhoaretrainedundersuperVisionoflecturesfbrsixmonths・Foranother

Six months，Cadetsare SenttO Shipping company as apprentice ofncer・Ship’s staf粘Supervise the trainlng

accordingtothetralnlngprOgramandtralnlngreCOrdbook．WebelievethiscombinedtrainlngSyStem COuld

COmPenSatetheweekpointsineachtrainingperiod・

TTletimeneededtounderstandship，soperationandtobecapableofnavlgationalwatchproperlywassurveyed

byquestionnairefbr109cadetsandshownasbelow．

＜Table3＞timeneededtobecapableofnavigationalwatch

T im e 4 m onth 6 m onth 8 m onth 10 m onth N o answ er

Ratio（％） 46．8 37．6 5．5 4．6 5．5
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Thisresultshowsthatthemostofcadetsneedabout6monthsofseaexperiencetobecapableofnavlgational

WatChandtherestofthetimeisusedforrepeatlngpraCtices．

6．EducationalFacilities

TypicalfhcilitiesofeducationinMMUisasfbllows；

●　Trainmgship：

T／S Yudal　：G／T3，600160cadets

T／S Saeyudal：G／T3600152cadets

●　FullMissionShipHandlingSimulatorwith40WnShips

●　LiquidCargOSimulatorwith5terminals

●　GMDSSSimuIatorwith60terminals

7．Refreshmentprogramofmaritimelectures

AspertheadvanclngteChnology，Lecturersalsoneedssometimeforrefreshmenttofbllowupthechangeof

Ship’soperationalenvironmentsandnewtechnologies・Thuswiththecooperationofshippingcompany，MMUis

Offtringre－fresheningprogramfbrlecturesJOlnlngtOmerChantshipinshort－termVOyage．

8．Conclusion

tnthesedays，SOphisticatedenvironmentofshipoperationrequlreSWe11－trained，highstandardofseafarer，but

Seafaringasajobisnotsoattractivethatyoungofncerregardsshipboardserviceastemporalcareer．

tnthisregards，tOattraCtgOOdapplicantstoMET，itisessentialthateducationalprogramsprovidesubjects

Whichcangiveprofbssionalmobilityfromshiptoshore・

TocopewithhightechnoIogyofshipandproftssionalmobility，SyllabiofMETcontainsu句ectaseconomics，

managementandcomputerscienceinadditiontonavlgation，Whicharenotonlyusefulfbrshipboardapplication

butalsofbrworkingintheshore－basedmaritimeindustry．ThusMMUestablisheddualmqiorsystem，Onefbr

ShipboardcareerbasedonSTCW，anOtherfbrshore－SidecareerbasedonshoresiderequlrementSandso払rit

SeemSquite successfu1．There can be an argumentthatifsyllabiofMETprovidesproftssionalmobility so

efftctively，thenitwouldencourageyoungofncerstoleavetheship・

ButtokeepcompetentSeafarerinshipplngindustry，thiskindoftrialseemsunavoidable・

Therecanbeanotherargumentsthatifsyllabiarenotconcentratedtoshipboardskillandknowledge，thenit

wiudowngradethe competence ofseafarer、ButIbelieve thatitcanbe soIved by rationalizatiorLOfMET

PrOgram，mOdemizedtrainlngfacilitieslikesimulators，Well－trainedlectures・
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ABSTRACT

nem再orroleofthemarineengineeringdepartmentoHAMUmemberuniversities／fhcuItiesistoprovide

lheirundergraduatestudentswithe脆ctiveandhighlylevelededucationandtrainingtobeahighlycompetent

marineenglneer．

Standingatthispointofview，theauthorshaveconsideredthee蝕ctivetminingmethodincompliancewith

STCW’95conventionandtheCodes．Withoutdoubt，thetraditionalmethods，uSlngShipsinserviceand／or

tralnlngShips，tOprOvidepracticalexperiencehavelongbeenrecogtlizedasthee飴ctivetminingmethodby

marineenglneerlngir）Stitutions・Ontheotherhand，englnerOOmSimulatorshaverecentlybeguntoattract

noticeasanewtrainingmethodbecauseoftheseveraladvat）tageSOVerthetraditionalmethods．

Inthefirstpartofthispaper，aCOmParativestudyamongthetrainingmethodsutilizingashipinservice，a

trainingshipandanenglnerOOmSimulatoriscarriedout，bytakingaccountofthemeritsanddemeritsofeach

tralnlngmethodirlviewofreality，repeatabilityandtypesoftrainingconcepts．Consequently，thewayto

Organizethemoste飴ctivetminingmethodfbrIAMUmemberuniversities／fhcultiesareproposedinthefirst

partofthepaper・

In addition to this，the authorsalso considered additional training programs which aims higher

COmpetenCiesfbrmaritimeinstitutegraduatesthanthemit）imumrequlrementforthecompetencesshowninthe

tablesA－IIl／1andA－ⅠⅠⅠ／2intheCodeofSTCW’95．Inthesecondpartofthepaper，theauthorsalsodiscuss

WhatanadditionalcompetenceshouldbeTleededforthegraduatesfromadvancedmaritimeuniversitiesand

PrOpOSeaCOmpetenCeformanagingtheriSkinmachineryspaceonboardshipastheadditionalcompetenCefbr

StudentsofIAMUmemberinstitutions．

1．Imtrodut：tion

Importanceofthesafttyatseaandpreservlngtheseaenvironmenthasbeenincreasedintheoperationsof

theshipsduringlastdecades．Tbachieveasaftnavigationandpreservetheenvironment，Shipsareequipped

accordingtotheIMOregulationsandstandards．
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Ontheotherhand，SeaPerSOnnelarethepeOplewhofulmlthesetasksbyuslngtheequlpment・Therefore，

thetrainingofthesea蝕■erSforupdatedinformationandforbetterskillsalsobecameaverycrucialissue．Even

thoughtherearenewregulationsandguidelines，thisstilldoesnotreducetheaccidentswhich80％ofstill

CauSedbyhumanmistakes・ThetasksexpeCted舟omtheseapersonneltoprovideasa飴navigationare：

＋　Tbperbrmtheirdutieswithoutriskingthesafttyoftheship，

◆　Tbbeabletotakeactionhstlyandreliablywhenat）yuneXpeCtedeventoccur・

SuccessofachevingthesetasksarebasedontheleveloftheperSOnnel’sknowledgeandskills．Thelackof

thesecausestheperSOnnelnotbeingabletousetheequlPmentSaPPrOPriatelyande脆ctivelythatalsoincreases

theriSkinanabnormalsituationresultingmoreharmattheincident．

Inthispaper，tWOmaintargetsarefocusedregardingtotheimprovementofthetrainingandeducationof

marineenglneerlngStudentsofUuはUuniversities．Theseare：

（i）toproposeausefulmethodtoorganizethemoste蝕ctivetrainingmethodforthestudentsofthe

MariTleEngineeringdepartmentsofIAMUinstitutions．

（ii）tomakeitclearwhatthedi飴rencebetweentheminimumrequirementforthemarineengineers．

COPetenCeSinaccordarLCewithSTCWCodeAandtherequlrementtObeaquali鎖edmarineenglneerin

ViewofIAMUobjectives．

2・CompetencyLevelsand取ainingMethodsAccording10STCW，5

CompetencyLevelsofEngineerOfficersfbroceangolngVeSSelsarebasicallyclassifiedintotwocategories

inSTCWCodeA－IIIasfollowsl1】：

◆　OperationalIjVel

◆　ManagementLevel

ForOperationalLevel，恥bleA－ⅠII／1dehesthespecificationofmimimumstandardofcompetenCefor

O餌cersinchargeofanenglneWatChinamannedenglnerOOmOrdesignateddutyenglneerSinaperiodically

unmannedenglnerOOm・ForManagementLevel，¶lbleA－II1－2definesthespecificationofminimumstandard

OfcompetenceforchiefenglneerO疏cersandsecondenglneerO疏cersonshipspoweredbymainpropulsion

machineryof3，000kWpropulsionpowerormore．

Tbdemonstratethecompetenciesforbothoperationalandmanagementlevels，di蝕renttypesoftrainlng

methods recommendedin STCW95．These training methodsbased on STCW95could belisted as the

bllowlng：

i・Classrooms／WbrkshopsrLaboratories

ii・ShipsInService（MerchantShip）

iii．TrainingShip

iv・EngineRoomSimulator（ERS）

AssuggestedinSTCW’95，1absandworkshopscouldbeusedtodemonstratesomeofthecompetenCies．In

thispaper，thismethodisconsideredasthebaselevelandthefundamentalteachingmethodologyfbrmaritime

institutions．Therefbre，theworkshopandlabtrainingorteachingsarenotconsideredasanalternatjvemethod

totheotherthree．

Forthe purposeofthispaper，thefollowlngaSSumptionsaremade regardingto thetypesoftraining
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methodsunderstudy：

◆　Shipin－ServiceisanordinarymerchantshipthatcomplywithIMOregulationsandstandards【1］，

◆　TrainingshiphasboththenavigationperSOnneIandtmininginstruCtOrS

◆　SimulatorisaFullMissionTypel2］．

Inviewoftheseassumptions，SummaryOfmeritsanddemeritsofthreetraiTlingmethods－ShipinService，

TrainlngShipandEngineRoomSimulator－areCOnSideredandlistedintheh110WlngSeCtions．

2・1ShipsimSerYice（M．Ship）

O Classicalmethodthatisstillpreferredbymanyinstitutions

O　“Actualworkingplace’’afterschool

O Trainingrecordbookisprovidedwithguidelines

O Havingthefirstpri0rityoftheM・Shipiscommercial，nOaCtiveresponsibilitymaybegiventotrainees

O Di餌cultyoftminingsomesubjects

O Di餌cultyoffindinganappropritecommercialShip

O Unscheduledeventsandlearnlng

O Difficultyofevaluation

O DependenceonteachingskillsofChieforSecondEngineers－di岱cultyofstandardization．

2．2midngShip（TSMp）

O Navigationisbasedonthetraimingcurricula，

O A“goodtrainingprogram”mayeasilybeachieved．

0　ActualworkingpIaceaftertmininglSSimilar

O Havingtrainingpersonnel，POSSibilityofstandardization．

O Stillsomemalfunctionscannotbeimplementedandsomecertainresponsibilitiescannotbegivento

thestudents

O tOOCOStly

2．3EngineRoomSiJtLuIator（ERS）Thining

O Theoperationsofthemachineryaresimulatedascloseaspossibletotheiractualconditions，

O Trainingfbrbothnormalandabnormalcondition“repeatedly”

o Cost－e鮎ctive

o　Timee蝕Ctive

O Flexibleandcontrolledscheduleofthetrainingcurricula，

o Controlledevaluationofthestudents．

O Possibilityofsettingstandardsforglobalization

O EventhoughERSsimulatestherealenglnerOOmenVironmentandsystems，Still“ERSisnotthe

actualworkingplaceoftmitleeS’’

3．EⅥALUAnONANDCOMnゝRISONOFTMNGMETHODSBASEDONSTCW95

HavingthesuggestedtminitlgmethodsinSTCW95，theauthors’intentionistocomparethesemethods

basedonsomecriteriaaswellasinviewofthemeritsanddemeritsofthesemethodsexplainedintheprevious

－19－



SeCtion・Inthissection，tOpe血rmadetailstudyandevaluation，eaChofthefollowingfourcriteriaare

COnSideredforcompariSonofthetTainingmethodsagainsteachother：

◇　　Reality，

◇　　Repeatability，

◇　　乃peA，

◇　　乃peR

The伽sttwocriteria，RealityandRepeatability，arebasicexpectationsfromatrainingmethodtohaveto

trainmarineenglneerlngCandidates・WhiletheERStraininghassomanyadvantagesoverT・ShipandM・Ship

tralnlng，itisauthors’interesttofindouthowERStmininglSgOOdwhenrealityissueisconsidered．AIso，

authors’anotherinterestistocompareERStminingwithM．ShipandTShipthathaveactualshipenvironment

butprovidelimitedaswellasunrepeatabletrainingsu匝CtS．

ThehstcompetenCerequiredforamarineenglneeristokeepallofthemachinesandsystemsunderthe

normalcondition・Thisis vaIid fbr both operationaIand managementlevels．In order to achieve this

COmpetenCe，marine englneerS have to know what normalconditionis and to be able toforecast the

malfunctionswhenanabnormalconditionismonitored．Tbachievethis，thepurposeofthetraininglStOkeep

allofthemachineryunderthenormalconditiomThistypeOftrainingcriteriawillbede伽edandcalledas

“TypeATmining’’throughoutthispaper．

nesecondtypeofcompetenceistorecovertheabnormalconditiontonormalconditionbasedonthe

knowledgeandexperience・ForthiscompetencちmarineenglneerShavetoknowthedif托rencebetweenthe

normalandabnormalcondition，theprocesstorecoverandshouldnotfhllintothepanicconditionwhenan

abnormalconditionoccursJnviewoftheskillsandexperienceneededtorecovertheabnormalconditiontothe

normalone，SetOfrepeatedtrainingwithabnormalconditionisneedcd．nistypeoftrainingcriteriawillbe

de丘nedandcalledas“1サpeBtraining’’throughoutthispaper．

SinceoneofthepurposesofthispaperistoproposeawaytooIgani2：ethemoste飴ctivetminingmethod，

theprocedureofcomparisonformanagementlevelwillonlybeshownaSaneXamplcwithsomeexplanationin

thefollowlngSeCtion．ThedetailprocedureforbothoperationalandmanagemeTltlevels are refbrredto

describedinanotherpaperpresentedbytheauthorsl3］．

3・1CompariSonofMethodsbrDemotIStratingCompetence（ManagemetLtLeveI）

BasedontheR〉urCriteriaexplainedbefore－reality，rePeatability，TypeA，andlYpeBtraining－，eaCh

COmpetenCeundercolumnlofThbleA－IIIr20fSTCW’95isevaluated，andgradinglettersA，BandCare

assignedbasedonthemeritsanddemeritsofeachtminingmethods．Themeat11ngSOfthesegradesare：

A－Better：mOStlypreferredtypeoftmining

B－Good：SOmetimesprefbrredtypeoftmining

C－Ayerage：rarelypreftrredtypeOftmining

TheresultsofthisevaluationfbrManagementLeVelareinsertedintoasimilartableasin恥blelandthe

SummaryOfthejustificationfortheevaluationisdescribedbelow．

Whenrealityisconsidered，M・ShipisthebettertminingmethodcomparlngtOT・ShiportoERStraining

methodsbecausethatis the actualenvironmentwherethe tmineeswillperformtheirduties underfulI

responsibility・T・ShipisalsoverycloseincoverlngmOStOfthecompetencies・ERSisconsideredthatits
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environmentre鮎ctstherealitylesscompa－lngtOM・ShiporTShipand‘‘CMo一山B，，lettersareglVenforthe

COmpetenCies・Thisisbecausenomatterhowthesimulatoriswelldesignedtomaketheenvironmentcloseto

real，itisstillthesimulatoranditisverydifnculttocreatethesametrainingbasedonreality・Onlysome

COmpetenCies，SuChasoperatingcontroIsystems，mightbeimplementedclosetorealityinERStrainlng．

1もbIel・Comparison恥bleofMethodSbrDemonstratingCompetetLCe（ManagementLeveJ）

ReaI‡吋 Re匹細abIl町 A T raInlng m 仙ng

Com 匹tenCe M ．S．T．S．ERS M．S．TJS．ERS M ．S．t S．ERS M．S．t S．ERS

M arine Engineerh g

Plan and scheduIe operd ions A A B C B A A A A C B A
Startup and shutdown m ajn propulsion

and auxiliary m achinery lnCIuding

associd ed svStem S

A A B B B A B A A C B A

O perate，m Onitorand evaJuate engine

PerForm ance and capacitv
A A B C B A C A A C B A

M aintajnsafety ofengine equipm ent，

Sl侶tem S and seⅣiceS
A B C C B A B A A C B A

M anage fueland ba”astoperations A B C B A A B A A C B A
Use internaJcom m unications system s A A B B A A B A A C B A

ElectrIcal，EJectronIc and Control

EnqlneerInq
O perae electricaJand electroniccontrol

equlPm ent
A A B C B A B A A C B A

Test，detectfaultsand maintain and

restore electricaLand electroniccontrol
equipm entto operating condition

A A C C B A B A A C B A

Maintenance and Repa轟r

O rganize safe m ajntenance and repair

PrOCedures
A B N仏 B A N／A B A N仏 C B N／A

Detectand identWythe cause of

m achinery m aJfunctions and correct
A A C C B A C B A C B A

Ensure safe working practices A B N仏 C A W A A A 伸A C B NノA

ControlJing the Ope帽t暮On OIthe Ship

and Care forPersons on Board
Controltrim ，StabiJity and stress A A C B A B B A A C B A

Monitorand controIcom pliance with
leglSlative requlrem entS and m easures to

ensure sfety ofl汗e atsea and protection

Ofthe m arine environm ent

A A C A A A A A A C A A

Regardingtorepeatability，ERStrainingisbettersinceitprovidesthepossibilitytoimplementalmostallof

thetrainingtopicsfbrcompetenciesrepeatedly．TShipisalsogoodfbrrepeatabilitysincethescheduleof

T・Shipiscontrolledaccordingtothetminingprogram．InM．Ship，Onlysomecompetenciessuchasnormal

WatChkeepingoperationsrepeatablebecausemostofthescheduleofenglnerOOmOperationscannotbeplanned

basedonthetrainingprogram・Also，rePeatingmalfunctionsisnotpossibleinM．Ship．Ontheotherhand，

M・ShipisthemostefftctivetrainingmethodformaintainingasaftenglneWatChsincearegularandsystematic

englneWatChtwiceadayhastobemaintainedforalongtimeofnavigation．

In view oflYpeA training，TShip and ERS trainingisfound better since the realityis not under

COnSiderationandalmostal1competenciescanbecovered．InbothERSandTShiptraining，Studentsare
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assignedwithspec泊cresponsibilitiesandinstruCtOrmakessurethatallcompetenciesforoperationaHevelare

Satisfied・Whereas，Studentsaremostofthetimesassumedtobeobservantandactiveparticipationunderan

instruCtOrCannOtbegivenduringthetraininginM．Ship，therefore“B’’letteIisassignedforallcompetencies

brM．Sbip．

ConsideringTypeBtmining，thetrainingprogramforcreatingmalfunctionscannotbeimplementedin

M・Shiptraining・TShipisstillarealshipanditisnotpossibletocreatemalfunctionsandcontroltheprogram

fbrthetraining．Ontheotherhand，ERStraininglSalmostperftctfbrthistypeOftrainingsincethereareno

actualbreakdownswhenmalfunctionsarecreatedandassociatedtroubleshootingskillsaredeveloped・For

example，handlingthepanicandstresscanbetrainedonlyinERStraining．Therefore，letter“A’’isasslgnedfor

almostallofthecompetenciesundertheERScolumnofnblel．

3．2　ResultsontheComparisonor取ainingMethodsbasedonSTCW，5

1nordertosummarizetheevaluationshowninrIbblel，thegradinglettersinthetableareconvertedinto

numericvaluesbasedonthefollowlngCriteria：

A≧2．5

1．5≦B＜2．5

C≦1．5

TheresultingnumeriCalvaluesforeachtrainingTnethodandcompetenciescollectedandaveraged・Final

numericvaluesareconvertedbacktothegradinglettersbasedonthesamecriteria・Aflerhavinglettersthat

includesallcriteria，namely，reality，rePeatability，TypeA，andTypeB，aSummarytableisreconstructedas

seeIlinl臨ble2．

1甘bJe2．SummryOfCoJtLPariSOJ）lhb）efbrDemonstratingCompetence（ManagementLeYel）．

Com petence T・ShIp M ・Ship ERS
MarinoEnがneering
Planand schedule operations A B A
Startupandshutdownmainpropulsionandauxiliary machineryincluding
associated systems

A B A

Operate，m Onitorand evaluateenqineperform ance andcapacity A B A
Maintainsafetyofengineequipment．sYStCm Sand services B B A
Managefueland balIastoperations A B A
Use internalcom m unicationSSyStemS A B A
Electr轟Cal，Electron］cand ControIEngheerIng
Operate etectricalandelectroniccontrolequipment A B A
lもSt．detectfaults and maintain and restore electricaland electronic A B A
COntrOIequipm entto operating condition
M alntenanceand RepaIr
Organizesafe m aintenance and repairprocedures A B N／A
Detectand identifythecause ofm achinerym alfunctionsandcorrectfau他 B B A
Ensuresafe working practices A B N／A
Controlling theoperation ofthe ＄M p and careforper＄On＄On board atthem anagem entlevel

Controltrim ，StabiIityandstress A B B
Monitor　and　contror　COm Pliance　with legisIative　requtrernents　and

A A Ameasures to ensure safe　oflLfe atsea and protectIOn Ofthe m anneenvironm ent

neresultingtablescanhelpaninstitutiontoe飴ctivelyorganizetheavailabletrainingmethodsinthe

Curricula．Forexample，atImMF；TShipisbeingusedasthebasiclevelforrecognlZlngtheparts，SyStemS，
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andoperationsvisuallyundertheinstruCtion．Ingeneral，thesetminingmethodscouldbeusedforthefollowlng

purpOSeS：

TIShip：ぬrrecognlZlngpartS，SyStemS，andoperationsvisually．

M．Ship：forpracticingtheenglnerOOmOperationsintheactualworkingenvironment．

ERS：tOO飴rrnoreadvancedtrainingssuchastoincIeaSetrOubleshootingskillsofthetrainees．

4・AdditionaICompeteJlCeSbrbeingaQuali鮎dEngineerOfficer

Anarticle ofTMO NEWS said，“Ot）e Ofthe key di脆rerLCeS between STCW’95and the previous

Conventionistheemphasisoncompetenceratherthanknowledge’’【4】．Inthelightofthissentence，itis

reasonabletosupposethatourproposaltoorganizethetrainingmethodisbasedonthecompetenceevenfbrthe

managementleveLInotherwords，theproposedmethodisusefultoorganizethetrainingprogramfbrenglneer

Ofncers’1icenses・ConsideringtheroleofIAMUmemberuniversitiesasleadingtheMaritimeEducationand

Training（MET）intheworld，itisjustaminimumrequirementtoorganizeandimplementthetrainingprogram

fbro餌cers’1icenseeveniftheprogramisthemoste脆ctiveone．

Inordertoo飴rtheadditionalcompetencemostlybasedonknowledgelevelforbeingahigh）yqualified

englneerO餓cer，itisworthconsideringtheproceduretorestoretothenormalopeIationalconditionafterfacing

asevereaccidentinthemachineryspace．Insuchacase，englneCrO岱cers負rsthaveto且ndoutthecauseand

measuretheleveloftheincidentusltlgtheirknowledgeandexperience，Whicharemainlycoveredasthe

COmpetenCeSShowninthetableA－m／land20fSTCW95．

1nadditiontothesecompetenCies，teamWOrkamongtheenglneerOfficersandtheleadershipoftheChief

Engineer o餌cer as wellas the risk management to predict and preparefor the accident are absolutely

indispensablebecausethemachinerysystemofatypicalmodernshipisverymuchcomplicated．

Ontheotherhand，itiscommonunderstandingthatfhcingtoasevereaccidenteasilycreates‘Panic’tha1

0ftenleadstheincreaseinthehumanmistakesinspiteofthetheoreticallyglVenCOmpetenCeS．Furthermore，

fatigueandstress，Whichsometimesareimpossibletopreventperftctlybecauseofthenatureofthehuman

being，lnCreaSethehumanerrorsadditively．However，thetminingforhavingtheknowledgeandexperienceof

Whatsituationscreatesandleadstomakehumanerrorsmaycreatequalificationstocontrolpanic，StreSS，and

fatigueandtofbcusonwhattodocorrectlyunderthesedi伍cultcircumstances．

Basedontheabovediscussions，theauthOrsproposethefbllowlngadditionalcompetencesforbeinga

qualifiedenglneerOfncer；

◆　1tamworkamongengineero疏cers（howtobepartoftheteam）

◆　Leadership（howtoorganizetheteam）

◆　Safbtycultureandmanagementoftheriskinthemachineryspace（howtopredictat］dpreparefbran

accident）

＋　Aspectoflhehumanerror（thecauses，behaviorsandresultsetc・）

＋　Communication aspects（how to communicatein multicultural environment　with better

COmmunicationskills）

Theauthorswouldliketopointoutthateducationandtrainingcurriculumtodemonstratetheseadditional

COmpetenCeShavetobeprovidedtotheundergraduatestudentsoflAMUmemberuniversities・

－23－



5．CONCLUSION

Thepurposeofthecomparativestudydiscussedinthispaperisnottodecidewhattrainingmethodisthe

bestforallofthecompetenciesneededtobeaquali鮎dmarineenglneerbasedonourresultsobtainedherein・

Rather・tOhavesomecomparativeresultsforthetrainingtypessothatsomerecommendationstoMaritime

Institutionscanbemade．

Maritimeinstitutions around the world are uslng di飴rent typeS Of training to comply the same

COmPetenCiesasexplainedinSTCW’95andtheCode．Becauseofthesedi蝕rences，itwasauthors’specia）

interesttofindoutthemostefficienttminingmethodandtakeactionsbasedonthat・Theresultsinthispaper

Showthatoneinstitutioncat川Setheavailabletrainingmethodse伍cientlywithguidanceofsuchcomparative

tables．

Basedontheresultsoftheprevioussections，itisconcludedthatERStrainingcouldbeusedtogrvemarine

englneerCandidateshigher－levelqualincationsdiscussedandproposedinthispaper・Forexample，theuseof

ERSfbrtea血－managementandforcommmiCationskillscouIdveryefncientlybearrangedbecauseofthe

OpPOrtunityofpreparlngthescenariosbasedonthetypeofthetmirLingandeducation．Furthermore，by

PrOVidingascenari00fsimuIatedsevereaccidentsinthemachincryspace，marineenBlneerCandidateswil‖）e

abletoexperienoethesituationwithoutanydamagetotrainingequlpmentS．Throughthistypeoftraining，

marineenglneerCandidatescaneasilylearnthesafbtyculture，howtomanagetheriSkandtheaspeCtOfthe

humanerror・Simultaneously，thebehaviorsofthetraineesduringthistypeoftrainingrecordedonERSwill

PrOvidetheacademicsta仔ofthedepartmentofmarineenglneerlt）gWithopportunitiestodevelopresearch

topicsinordertopreventmistakesbyhumat）errOrS・Therefore，authors，proposalisthatIAMUinstitutions

Shouldintroduceandextensivelyusethestate－OfJtheERSsit］theundergraduatecurricuJaforbothstudentsand

academicstafFatIAMUuniversities．
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ABSTRACT

IncTeaSinglymaritimeinstitutionsareseeingthebenefitofresearchprogramsthatunderpintheireducationand
traiJliJlgPrOgranS．Researchcca bb conductedforitsownend，blltisfhrmorebene丘cialtoaninstitutionwheJlit

hbmsandsupponS也eteadhg．

MaritimeleSearChcantaketwomainforms：Su叫ectbasedresearchintospecificmaritimeissues，e．g．Shipsaftty，

Ol，pedagoglCreSearChintothewaysofdelivenngeducationalandtrainingmaterial，e．g．distanceleamlng

PaCkages・AsWellas helping the teaching programme，reSearCh can be seen as a development activity，

bene丘tingiJldividualteachingstaff．

DevelopingresearchstrategiesinexistingmaritimeinstitutionscanpresenteconomiCandculturalproblems．

T鮎spaperwmpresentvariousmodelsfoIdevelopingreSearChprogIamSinmaritimeinstitutions．

1．htroduction

hHeCentyearStherehasbeenadramaticchangeintheattitudeandapproachofMaritimeInstitutionstowards

“Research”and‘‘Scholarship’’・ForavarietyofreasonsMaritimeInstitutionsareshowingmoreinterestin

gettinglnVOIvedinthescareas．Forsome，itisamatterofpotentialextrafundsassociatedwiththeseactivities，

andforsomeothersitisfromtheviewpointofprestige．InHEsectorasawholeandinverygeneraltermS

researchaJldotherscholallyactivitiesareseentofirstlyunderpinandsupporttheteachingprogrammeswhich
takesplace・Secondlytoprovideexpertisetosupporttherelevantindustries，andfinallytopushforwaTdthe
SCientificbarriersindi飴rentdisciplines．

AcademiCstaffhavealsobeenunderpressuretopursueresearchandscholarlyactivitiesfordi蝕rentreasons．
SomeInstitutionshavemadeitveryclearthat“tenure’’and“promotion”isdiTeCtlylinkedwithresearchoutput

Particularlypublicationsinrcputablejournals，withconftrencepresentationhavinglesservalue．

ReseaLCh ndSchola－ShipareimportantandnecessaTyelementsofacademicliftIWhichJleedtobeintegrated

andembeddedintothedailyworkofallacademics．Theindustry（MET）hasprogressedfromthosedaysthat
academicscouldlecttlrefromtheirnoteswhichattimeswere（possiblyare）Outofdateandnotrelevanttothe
CurrentPraCtices・Academicsmustatleastbefamiliarwithlatestdevelopmentintheirsu叫ectarea，andideally
invoIvedwiththelatestdevelopmentbothscientificandindustrial．

TosetthescenewedistinguishbetweentwotypesofMariti皿ehstitutionhereattheoutset・Firstlyweidentifya

groupoflargeMaritiJneAcademies／Universitieswhichareeitherwhollydedicatedtomaritimework，Oram再or

partoftheiractivitiesaremaritimerelated・Thesehstitutionsmainlyprovide‘‘longcourses”suchasBScand

MScdegrees，aSWellasotherancilIaryandrelatedtrainingprogramssupportingtheSTCWrequlrementS．The
SeCOndgroupISSmallcrandmorefocussedMaritimeTrainingCentres，Whichspecialiseinoneormoremaritime

relatedsuqectaTeaandprovideshortcoursesinsupportoftheshippingindustry TneTeareOfcourseolher
InStitutions（1ikeSouthamptonInstituteinUK）whichprovideamixoftheseandprovidebothlongaJ）dshort
COurSeSeitheraspartofthesamedepartmentorinamorestruCturedmannerunderdi批rentdepartmentS・

ExperiencehasshownthatMaritimeUniversitieshavethecapabilityofundertakingamuchwiderrangeof
researchpTOgrammeSandtopics．Theseincludebothsubject（ordiscipline）relatedresearch，e．g．reSearChintothe

nextgenerationofnavigationsystems，OrPedagoglCreSeaTChtoestablishnewandmoTeiJlnOVativemeansof

Studentlearning・Thesecondcategorywhicha∫ethesmallerTrainingCentrearebestsuitedtoconduct以applied

researchM，WhereillVOIvementandc0－0PerationfromtheiJldustryisanimportantelement・
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2．NeedbraStrategicandCo・OrdinatedApproach

Most MaritimeInstituteseitherhavearesearchprogrammeorintheprocessofdevelopingone．Forthese

activitiestobesuccessfulitisessentialaJldnecessarytobeproperlyc0－0rdinatedandpartofttleStrategicplan
OftheInstitution．Toensuresuccessitissuggestedthattherearetwocloselyrelatedelements，Whichshouldbe

COVeredunderthestrategicplanfbrReseaTChandScholarship．Firstlyistheroleof“Leadership”inresearch，and

SeCOndlythe“HumanResource”element

2．1

2．2

Leadership：Thisby fhris the mOStimportant element andifnot exercised properJy，the

activitywiueitherfailorlevelofsuccesswillbedisappointing・Leadershipisseenhereasall

activities，Which create the suitable atmosphere and environment，leading to successful
achievcmentofgoalsando叫ectives．Tbismustbeatthehighestlevelofthemanagement

WheredecisionsregardingstrategicdirectionoftheInstitute，POlicies，andstaffi11gandother
resotlrCeSaremade・Thereareofcoursedi飴TentStylesofleadership，andthemostsuccessful

One thatwe have observedis the“open and consultative”approach，Which willgivethe

OwnerShipoftheactivitytoeveryoneinvoIved．

Human Resource（Or thepeOPleissue）：Tもe actualresearch and consultancyis usually

undertakenbyacademicandresearchstaff，anditisimportanttohaveawellplanned“staff

development”programmewhichwillsupportthestaffinhavingthe required expertiseiJI

Su叫ect area．Staffworkload shollld be considered and designed very carefully，glVlng
academicsenoughtimetobeabletounderlaketheresearchandotheTSCholarlyworkrelatedto
tbeiTS叫ectarea．

ItissuggestedherethattheMaritimehstitutesneedtodevelopa“ResearchStrategy’’iftheyalreadyhavenot

gotone．ThiswillinvoIvethenoTmalprocessoflookiJlginwardstoassessthecapabilityandidentifyareas

requiringenhallCement，aSWe11aslookingexternallytoidentifywhatelseishappeniJlgWhichmayhavean

impactonresearch（SWOTanalysis）．

FollowingareextractsfromthcResearchandScholarshipstrategyll］，WhichwasdevelopedatSouthampton

Instituteaboutayearagoandtookabout12monthstodevelop：

T勘　助嘲
乃efkveJ甲me〃Jqr血C〟rre乃fre∫e〟rCゐα〃d∫CJわJαr∫あわ∫加ね紗み〟f旭0〃助eprevわ〟∫WO正村Re∫eαrCカ
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d〃d∫C血血”血中山蕗血血∫J血略わge妨erw肋虎叩r由仁吻おちWんfcんβm加わ8∫なげ班毎∫加fe紗・

7あedeveJ呼椚e〃J呼血∫加fe紗如ち血rゆrち山鹿〃〟cc（，肌上申

●　α桝ge∫加地e那加朋Je乃Vか0〃椚e〃J

●　助e血∫J血Je－Wfdeco那〟Jね血〃βrα〃eW∫加Jegfc〆朗

●　βC〟妙〟〃かどrVfcepb〃∫

●　助ec〟rre〃Jpo∫f血乃α〃drgce〃fpr。gre∫∫

●　助e∫〟Ⅳ印材re∫eαrCゐαCfル和則bve椚ムerJ99β

●　虎肋em血那呼助eRe∫edrCゐCom椚庸ee

gdb血相血中

乃e加地ekαC〟de血cco椚椚㌢ゆ叩仙∫e∫血〃0血〃巾do加坤〃∫血pr血血rdCJe血た呼血
椚e椚er∫わ・∫cbkr£わ亡0〝prはe∫dJβ〃竹∫げαCαde椚fcdC以eve椚印α〃d血chdeg上りdC山鳩W血k re∫以お

山血叩血肋〃α〝dd血〃Ce〝酬相加OWJ仇なられd肋〃α〃dkα川和・乃空e朗ち鹿川J止血co〃血C吋
Orな加〃Jre∫eαrC鳥加∫〟毎gcJαred∫reJαfedわ血C〟rr如才〟mJ血〝eCe∬〃ワJe。r〃慮乃gr叩鎚かedわpre∫e〃J椚〟ferねJ

r甲re∫e〃血g血C〟〝e〃J∫ねre呼血α巧助ep〟r血f呼αCeJJe〃Ce加加Cあわgα〃dJeαmf〃gJ〟〃d〟k。〝αか∫ねげ

〝MJer由Jd〃drec（）〃∫〟血血〃dJvdrわ〟∫Jevek仰r呼r加eわ加g加C仙帽e∫．血∫ゐorち血血gJ血fe加∫dd甲Jedd

椚Od申ed v椚わ〃呼血β叩er／却乃0血〃∫呼血血eg川如月ガ助e∫C加わ打力かげゐcove堺血書egrdfわ〃，

聯J血血鴫α〃dJ“Cゐ加g．乃加わd以∫fvedが〝血〃VdheMJα甲eC怨げ∫Cb血r∫わ．

乃β〃わqrJ〃帥fJ僧β。Ⅳゐ

乃gβC〟血椚ね∫f研げ血血∫血〟edrgdre∫eⅣOfrqf∫〟娩Cf叩erぬe．乃e血∫ばね陀厄∫αWC。血wJdCdde血C

∽ね血乃α〃de曙0〃eeあおαCdde椚fcc‘，肌用〟乃吋わ椚α血細山α∫加乃gα〃d聯r甲r血ね∫〟毎ecけe∫eαrCゐprq声Je血
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0〟erわpr呼eゆ′rがecJf加叩gCね血田村∫OCね少．7あg叩eC加血那げαゐな加re血C〟血〃血！〟助血〃〟re鮎川
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蝕むecfre∫edrCあお〆関山J血creα血g〟は〝eCe∫∫βワCO〝df血那α〃d血血が血Je叩eC出血α“鹿沼kco椚椚〟〃卸
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pro血C血〝¢r‘密reedJ仙川dJp呼e〃；ム00bJCゐ呼庇”加boobored如dvt血me∫Jrt傘reedc。J密rg〃C叩呼e”；

αゐ肋血那JWOrb呼。咋de∫な〃∫Jpβfe〃叫α〃do助er。以申此0〟申〟血αreWr呼r由比わ娩e血C中仙e∫村政e
血劇加庇．

r九g〃血q／pg血gqgね〃∫紺〃鳥
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属わAかIm肌山咄如肋那
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3．EthosandRational

Thepurposeandrationalforundertakingresearchmustbeclearlydefinedandagreedwithcloseconsultation

Withtheacademicstaff．IfthemainreasonforundertakingresearchistotLnderpiJ）theteachingprogramme，theJl

OnemuStbeabletolinkresearchprogrammestodi蝕rentpar（SOfcu汀iculum・

Italsosuggestedherethatstaffshouldbeabletoresearchintoareas，Whichperhapsnotdirectlyrelatedto

Ctlrriculum，buthavectlrrentinterestfromtheindustry．niswillallownewteachingareastobedevelopedbased

OntheTeSearChbeingundertakcn．

IfresearchisptlrelytosupporttheindustrialneedthenacloselinkwiththeindustrylSneeded・Thiswi1lenable
theacademiCstohaveagooduJlderstandingofindustry，andideallytobeabletopredicttheirneedsinterms

trainingandconsultancyaheadofthetime．

4．ReSearChCulture

ResearchCultureindudesallissuesrelatiJlgtOtheresearchenvironmentaJldstaffattitudetowardsresearchand

SCholaTlyactivities．InstituteshtendingtoembarkonthisroadmayhcethechalltngeofdevelopiJlga“reSearCh

Culture”andsuitable“researchenvironment”whichisconduciveforacademicresearch，andwillencourageand

rewardthosewhoarepro－aCtiveinresearch．

5．ResearchTopicsandIdeas

OneissuethatmostresearchersaJldiJIParticula∫thenewbloodisfhcingishowtostartandwhattopicsor

Su叫ectareatheyshouldresearchinto．ThisisagenuiTleanddifficultissuetoaddress．Webelievethatresearch
areamustbeofinteresttothe“researcher’’，Otherwiseprogresswiubeslowanddi瓜Cult．Wealsobelievethat

the su叫ect must fitinwithOverallresearch direction and pro丘le ofthe hstitutions．Externalfactors aJld

avai）abilityofresources（e．glaboratory equipment，SimulatoTSetC）Should beconsidered andpresentatthe

Instituteandaccessibletotheresearcher．Whenlookingextemal1yforsu叫ectareas，aCademicnetworksand

technicaljournalscanbeusedtoidentifyareaswithcurTentinterest，nOtingthatsomeofthemateria】published
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intechnicaりotmalsmaybeupto2yearsold，andresuItsofresearchwhichmaybeevenolder．Tbisisperhaps

OneareathatIAMUcaJIPlayabigrolebyprovidiJlgSuPPOrtforthosewhoarestartingup，aSWelIas血ding
internationalpa血ersforthosealreadyengagedinresearchprogrammes・

‘．RoleofDi rRntlaye円Ol仙eInSti伽舶On

hsection2wegaveasummaryofaresearchstratcgyatSouthamptonhstitute．Examiningthisindetai1you
willnoticethatthereareresponsib止itiesbothatthehstitutional1evelintemsof omitments血omtheInstitute

andfhcultiesaswe11asonindividualsintermsofcontTaCtualrequuementsforthemtoundertakeIeSearChand

participateinvariotlSaCtivities．

Herewewouldlike to reiteratewhathasbecn nentionedbeforethatitisnotjtlStthe researcherswho are

importantbuttheleadershipelementoftheInstitutionbyprovidingsupportandguidelines．

7．FormationoIaCentreorUnjt

AgreatdaJlgerforresearchactivityislowvisibilityduetoignoranceofitsTOle，lmportance，andpotentialand

Signはcance．IromiCally，itswide scope caJlalsolead to diffiCultiesin recmitment of students and staff，

fragJnentationofeffbrlwithseveral、、isolated．’groupsworkinginparallel，POSSiblyreplicatingresults，uSing

resotlrCeSillefnciently，COmPetingforsuchresourcesandpresentingaconfusingandunfocusedpicturetothe

OutSideworldwhich，ifitcandetectactivityatal1，islikelytorespondbytakingitscustom（reseaTChcontracts

etc．）elsewhere．Otuexperienceshowthatfomationofresearchclusterswiththesamesu叫ect－areainterestwi11

givehighervisibilityandmoreimpetustotheresearchculturewithinanImstitution．Thepu叩0光OfsuchaUmit
orCentrecanbestlmJnarisedasfollows：

1）developing ndincreasingthevisibilityofaparticularresearcharea，SuChasMaritimeTechnology，aSan

academicteachingandIeSeaTChdisciplineinvolviJlgingredientsoftherelateddisciplines；（SuChas）：

a）ShipManoeuvriJlgAnaIysis

b）MathematicalModeuingal）dSimulationofMariJleSystems

C）VesselTra岱cContml

d）MariJ）eControISystemsDesign

2）providillgimPetuStOreSearChinthes叫ectareaandaJ）abihtytoplanandcourdinateefFbrtandresourcesto
thebeneBtofthediscipline，theInstitutelsregional，nationalandinternationalprofile；
3）pIOvidiJlgafocusforstaffandsttldentsintheInstitutiontodeveloptheirexperdseandcontributetothe

Su叫ectarea；
4）tofosterlinkswithindustry，reSeaLChorgamisations，highereducationinstitutionsaJldtheiJltemationalR＼＆

DcommmityandtoactasahighlyvisiblefoCalpointofcontactforsuchbodiesiJ）theircontactwiththe

In血血tbnontb由S叫edam・
5）toseckcommonfundingfrom uchextemalsourcesforequipment，reSeaLChassistaJ）tSandstudents；

6）toprovideaframeworkforthedevelopmentofshorttermindustrialcontractworktobecamiedoutfollowing
normdIn如tutepTOCduT那；

7）toconsiderthedevelopmentofshor（POSteXPerienceandtrAmingcTrSeSfortheindustry；
8）to encourage staffmembers and research students to develop nnovativeideas particuIarlythosewith

industrialinterestacrossawidespectrumOfthesubjectaTea・

In the hitial development periodthe Centre may concentrate onincreasing the academic activity and
infrastruCttueil）thesu叫ectamandinaeasingtheprofileofthehstitutionbothnationallyandinternationauy

byattractingresearchstudentsandresearchcontracts・

Itisalso advisablefor the Centre to have a steerin comittee composed ofbothinternaland extemal
（industrial）memberstoprovideguidanceinthestrategicdirectioJlOfthecentre・

TheactivitiesoftheCemtremaybeclusteredaroundthecentral0叫ectivesof：

Devdophgasbllbasereh血gto也esu叫eda∫亡も

UndertakhEResearch，Pureandapplied，inallrelatedareas，basedontheresotlrCeSandexpertiseavai1able

withintheCentre，
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ConsdtancvworkintheareasofexpertiseoftheαntretobeencotLragedbrmembe指OftheCentre．Itisalso
expectedthattheinterdiscipharynattlreOfthcareawilIprovideaplatfomforotherstaffmenberstocaTryOut

thistypeworkpossiblyincollaborationwithOmtremembers・

8．R血nces

（1）SouthaJqtOJlhstitute（20（抑），“Rese血andScholadpStrategyDoctment”，Southampton，UK

（2）BoyerE．L，（1990），ScholarshipReconsidcrcd：Pri0ritiesofPro飴ssoriate，Princeton，NJ．，USA．
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ABSTRACT

ShipManagementCompanies areresponsiblefortheprevention ofenvironmentalpollution caused by their

managed vessels・When they areinitiatlng tOimplement allcompulsory requlrementS that are dennedin

MARPOL，STCW Convention and separate Port State Control requlrementS，they are confrontlng SOme

hesitations or confusions that could result an environmental denciency，Misunderstanding orlack of

environmental management philosophy directly causes the hesitations or confusions at Ship Management

Companies・TakinglntO aCCOunt，the requlrementS OfISO14001and theinternational marine pollution

PreVention rules，Management Cover Up Cycle Modelis proposedinthis study fbrinternationally trading

ShipplngCOmpanies．

ManagementCover－UpCycleModelisabackwardandfbrwarddata－driVenprocess．Itmeanstheactionswillbe

taken step by step・The steps are toidentifythe environmentalaspects，analyse theimpacts，meaSurethe
Slgnincantimpacts，andthen tailorasolutionthatcould be namedastarget．When the targetisinitiated to

implement，its effbctivenessis measured・If needed，the approach R）r reaChing the targetis adjusted fbr

efftctiveness．Whensuccessisachieved，thesetofprocessactionsisclos占d．LongtermmonitorlnguSually

followstoensurethattheenvironmentalhazardousoccurrencedoesnotariseagaln．Aswe11asthatthismodel
enables to upgrade the management staffand the crew members know－how fbr ensurlng an ef托ctive

EnvironmentalManagementSystem．

KEYWORDS：ApplicationofISO14001forships，ManagementModel，MarineEnvironmentalPollution

l．Introduction

AnumberofadministrationsandauthoritieshaveseenRttointroducetheirownrulesorlegislationstocover

pollutionpreventioncausedbytheships，COnSideredasPSC（PortStateControl）requirements．Theexistingrules

andregulationswhicharedescribedinMARPOL（MarinePollution）Conventionstatesonlythepreventionfbr

theoccurenceofoilspillorleakage，garbagedisposallimits，handlingofgarbageandsludge to shore－based

facilities，thespecificationsandtheoperationalconditionofsewagethreatmentunits，ballastlnganddeballatlng

OPerationsetc・Ilisdifficultinaninternationalenvironmenttoreftrtoaslnglespecincpieceofrulesasitmay

not apply to all shipping companies and multinational　shipboard activities caused by difftrent cultural

managementknowhowor thebackground・

Theonlyde丘nedmanagementruleforprevetlngtheshipboardpollutionisdirectlycoupledwithensurlngSafb

Operationalconditions，CalledasISM（IntemationalSafttyManagement）Code（ErandSogut，1999）・Hencethe

ISMCodeindicatessomecountermeaSureSfbrpollutionprevetion，itsmainconceptde航nesoccupationalhealth

andsafetyconditionsof vessel’Sequlpment，CargOOfshipandcrewmembers・Forthisreason，theISMCode

WaSmademandatoryunderthenewchapterIXoftheSOLAS（SafttyofL舵atSea）Convention（Traves1997）・
BesidestheISMCodethatis onlycompulsorylnternationalshipmanagementstandardinshippingbusiness，

denneswhattodobutdoesnotmakeanyclearexplanationsonhowtodo．

Takinginto account the above mentioned considerations，Management Cover Up Cyle（MCUC）modelis

PreSentedinthisstudybyutilisingISO14001EnvironmentalManagementStandard，withintheparallelviewof
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COmpulsory existing shipping rules thatare eStablished byIMO（InternationalMaritime Organisation）to

COmpenSatetheweakpointsofpollutionpreventionactivitiesonboardtheships・

2・OverviewofManagementStandardsandRules

2．lISMCODE

TheInternationalManagementCodefbrthesaftoperationofshipsandpollutionprevention（ISMCode）was

adoptedbytheIMOGeneralAssemblywiththeresolutionA．741（18）OnitseighteenthsessioninNovember

1993（IACS，1996）・TheISMCodeaimsatcontributingtosaftrshippingandpollutionprevetionbylayingdown
requlrementSforaclearlinkbetweenshoreandseastaffofacompanyandfbradesignatedperSOntOStrengthen

thatlink・AkeyaspectoftheISMCodeisthatcompaniesmusthaveaverifiableSMS（SafttyManagement

System）in place・For the system to be efftctivelyimplemented there must becommitment fbrm the top，

responsibilitiesasslgnedandmeasuresinplacetoremedythedenciencies・Ithastodaybecomeverysplitthe
managementofavesselintoseveraldistinctmanagementdepartmentS・ThesemaylnCertaincircumstances，WOrk

independentlyofeachotherorevenbeseparatecompanies・Thesecan benarroweddownto‥CreWmanagementl

technica］management，0perationalmanagement，COmmerCialmanagementandinsurancemanagement．Inrelation

to the Code，the relevant“management”is the one which has responsibility for the actualtechnicaland

Operationalmanagementoftheships．

2．2MARPOLCONVENTION

MarpoIConventioncoversallthetechnicalaspectsofpollutionfbrmships，eXCePtthedisposalofwasteintothe

Seabydumplngandappliestoshipsofalltypes，althoughitdoesnotapplytopollutionarislngOutOfthe

explorationandexploitationofsea－bedmineralresources・TheconventionhastwoprotocoIsdealingrespeCtively

WithreportsonincidentsinvoIvingharmfulsubstancesandarbitrationnveannexesthatcontainregulationsfbr

thepreventionofvariousfbrmsofpollutionasfollows：

AnnexI　　＝Preventionofpollutionbyoil

AnnexII　：Controlofpollutionbynoxiousliquidsubstances

Annexm　：Preventionofpollutionbyharmfulsubstancescarriedinpackagedformorinffeightcontainersor
portabletanksorroadandrailtankwagons

AnnexIV　：Preventionofpollutionbysewage

AnnexV　　＝Garbagemanagementplan

andtheprotocolof1997（AnnexVIonregulationsfbrthepreventionofairpollutionfbrmships）（Wright，1999）．

2．3STCWCONVENTION

TheIMOConventiononStandardsofTraining，CertincationandWatchkeepingforSeafhrers（STCW），1978
WaSSubstantiallyrevisedinJuly1995．Theconventionasarnendedhasbecomeknown as STCW95（IMO，

1995）・Thiswi11improvethestandardofseamen’squalincationsanditwillhelptosavelives，ShipsandcargO

andimproveenvironmentalprotection・ThemaingoalsofSTCW95areニ

●　TotransfbralldetailedtechnicalrequlrementStOanaSSOCiatedCode．

●　Toclarifytheskillsandcompetencerequiredandtotakeaccountofmodprntralnlngmethods．

●　TorequireFlagStateAdministrationstomaintaindirectcontroloverthequalincationsofthosemasters，

OmCerSthattheyauthorisetoserveontheirshipsbyanendorsementprocedure・

．　To make parties to the Convention accountable to each other，throughIMO，fbr their proper
implementationoftheConventionandthequalityoftheirtralnlngandcertiiicationactivities

ThesystemtoensureauhifbrmstandardofcompetencecanbecalledthecoreoftherevisedSTCWConvention．

Forthenrsttime，thestandardsfbrseafarerCOmpetenCearebasednotonlyonkJlOwiedgerequlrementSbutare

directlylinkedtotheseafhrer’sabilitytoperfbrmtheirtaskssafblyandeffbctively．

Intheprocessofqualincationfbraproftssionalcertincatetheweighthasshifledfbrmexaminationsbythe
maritimeschoolorAdministration’sexaminationboardtotheabilitytodemonstratesafbandefncientstruCtured
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andcontrolledonboardtrainlngandperformanceevaluation・Thissystemisbasedonthefbllowlngkeyconcepts

asfunctions，levelofresponsibility，SeagOlngSerViceandspec摘cationofcompetencestandards．

2．4ISO1400lSTANDARD

ISO14000series of standards contains requlrementS and guidelines fbr establishing and maintalnlng an

Organisation’S environmental management system・EnvironmentalManagement Systemis the struCture Of

policies，PrOCedures，documentation，etCandithasinplacetocontroltheimpactofitsproducts，SerVices，and

processesontheenvironment・TheonlystandardthatcontainsrequlrementSandthustheonlystandardthose

Organisations can actually be reglStered to beISO14001・ISO14001requlreS a documented system fbr

COntrOllingtheenvironmentalefftctsoftheprocessesthattheorganisationusestodevelopandproduceproducts

Or SerVices（ISO，1996）・The basic premiSe behindIS014001is that there are certain elements every

managementsystemmusthaveinplaceinordertoensurethatorganisation’snegativeefftctsontheenvironment

areminimised．

4．THEINTERRELATIONSHIPBETWEENTHEISMCODE，THESTCWCONVENTION，MARPOL
CONVENTIONANDISO14001STANDARI）

TheISM Code covers safとty and prevention risks while the STCW Convention coversthe competenCe Of

Shipboardpersonnel，theISO1400lcoversthespeci鮎drequlrementSfbranenvironmentalmanagementsystem，

toenableanorganizationtofbrmulateapolicyandobjectivestaskinglntOaCCOuntlegislativerequlrementSand
infbrmationaboutsign摘cantenvironmentalimpacts（ISO，1996）．

TherearemanylinksbetweentheISMCodeandIS014001standard・ManagementResponsibilityisdefinedin

IS014001，aS StruCtureS and responsibility（Clause4・4・1）and environmentalmanagement program（Clause

4・3・4）・TheauthorsoftheISMCodefbunditmorepracticaltodefinesuchresponsibilitiesinseparateSeCtions

likesafttyand environmentalprotectionpolicy（clause2），COmpanyreSPOnSibilityand authority（Clause3），
designatedperson（S）（Clause4），maSter’sresponsibilityandauthority（clause5），reSOurCeSandperSOnnel（clause

6），Ver摘cationreviewandevaluation（Clause12）・Clause70ftheISMCodecorrespondlheR）llowingclausesof

ISO1400lsuchasthewholerequirementsofplanning（Clause4・3），training，aWareneSSandcompetenCy（clause

4・4・2）andoperationalcontrol（Clause4・4・6）・Clause80ftheISMCodecorrespondsdirectlytoemergency
PreParednessandresponse（Clause4・4・7）inISO14001・Clause90ftheISMCode，althoughitcoversawider

neldthanISO14001，COVerSthenonconformance，COrreCtiveandpreventiveaction（Clause4．5．2）inISO14001．

TheconcemSOfclauselOoftheISMCodearedividedthefbllowlngparagraphsasmonitorlngandmeasurement

（clause4・5．1）andoperationalcontrol（Clause4・4．6）．Similarlytheconcernsofclause H oftheISMCodeare
dividedthefbllowingparagraPhsasenvironmentalmanagementsystemdocumentation（clause4．4．4），document

COntrOl（Clause4・4・5）andrecords（Clause4・5・3）inISO14001・Clause120ftheISMCodecorrespondthe
fbllowingclausesofISO14001suchastheenvironmentalmanagementsystemaudit（Clause4．5．4），management

review（clause4．6）．Moredetai11inksbetweenISMCode，andISO14001StandardisgiveninTablel．

Simi1ar1ythe comparison betweenISM Code，STCW Convention，MARPOL Convention andISO14001

StandardisglVeninTable2・ManyofthedirectcompanyresponsibilitiesintheSTCWConventionarelargely
derived fbrm the relevant provisionsin theInternationalSaftty Management（ISM）Code．The difftrence

however，isthatwhereastheISMCodegenerallyrequlreSShippingcompaniestoensurethatcertainprocedures
relatedtoperSOnnelareestablished．

TheSTCWConventionstlpulatesinsomedetailthatcompaniesmustbeabletodemonstratethattherelevant

STCWprovisionshavebeenimplemented，tOenSurethattheaimsoftheconventionaremet，i．e．thatseafhrers

employedonboardarecompetentqualifiedandcanindeedperfbrmtheirdutiessaftlyandefftctively．

Shipboard activities thatare mentionedin MARPOL Convention technically describethe main aspeCtS Of

pollutionpreventioncausedbyships，buttherequlrementSOfthisconventionarenotdirectlylinkedtoISMCode

acceptdenningandplannlngtheoperationsinbothclauses7and80fISMCode・Thisresultstoexplainwhatto

do，butnotclearlydefinehowtodo，howtomanageorhowtofbllowup．Forthisreasonthecauseofintegration

processofIS01400日SproftssionallyneededintoShipManagementBusiness・
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TablelLinksbetweenISMCodeandISO14001Standard
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5．MANAGEMENTCOVER・UPCYCLE（MCtJC）MODEL

Thepurposeof’一Covering－UpCyclemodel’’istomakeanadequateincorporationbetweenallmaritimerelated

internationalrequlrementS andlheISO14001EnvironmentalManagement Standardinto Ship Management
Business・Covering－UpCycleModelcanberecognizedattwodifftrentmilestones．
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Table2ComparisonofISMCode，STCWConvention，MARPOLConventionandISO14001Standard

ISM Code ST C W

C onvention
M AR PO L ISO 14001
Convemtiom Standard

FieId ofApplication

M anagementof

Sa砧tyatseaand
pollution
PreVention

Training， Preventionof
Improvementof

existlngSyStem StO
Cert摘cationand pollutionfrom reducethelevelof
WaCthkeeping Ships pollution in

envlrOnment

Applicableto
　 Ship

M anagem ent

Admi nistrations，

tralnlngSerVices，

m aritim etralnlng
institutions．ship

managem ent
COm paniesan d
Shipboar d
0pe rations

Shipboard

OPerationsfbrall
typesofships

A llorganisations

thatwi shesto
im plem ent

“Environmental
M anagem ent
System”

PurpoSe：
M anaglng Sak ty

andpollution
prevention
requlrem entS

Training，

Cert摘Cation and
WaCthkeeping
requlrementS

Reducing therisk
Selfdeclar ation of

COnfbm ance
Dem onstrate Ofpo11ution form regardingw ith
COm Pliancewi th Ships envi ronm ental

m anagem ent

M eans：
Im plem entation of

Sak ty Trainlng Pollution

prevention
regulations and

rules

Environm ental
M anagem ent M anagement M anagement

System System System

St血em e of
Shorebased audit

O rganisation’S Class摘cation Envi ronm ental

certi航cation
and shipboard Society’ssurvey System

audit A udit prOgram Audit

Validity
5yearssu叫ectto 5 yearssu句ectto 5 yearssubjectto 3yearssu叫ectto

audit assessment SurVeyS audit

Com pliance M andatory M andatory M andatory V oluntary

ThefirstmilestonedennestheindividualrdationshipsofeachstandardorlegiSlationthatcouldbemanagedin

SeparatephasescalledasT．Covering－Up一’・Thentheaimofthesecondmilestoneistomakeanefncientintegration

Ofeachdennedphaseofhrstmilestoneiscalledas”CyclicBuildUpProcess…．Whenthetwomilestonesare

initiatedtoimplementinactualshippingpracticesthenthemanagementprocessiscalledasCover－UpCycle
Model．

ThefundamentalapproachoftheCover－UpCyclemodelenablesabackwardandfbrwarddata－drivenprocess．lt

meanstheactionswi11betakenstepbystep．ThestepsaretoidentifytheenvironmentalaspeCtS，analysethe

impacts，meaSuretheslgn摘cantimpacts，andthentailorasolutionthatcouldbenamedastarget・Whenthetarget

isinitiatedtoimplement，itseffbctivenessismeasured．Ifneeded，theapproachforreachingthetargetisadjusted

fbrefftctiveness．Whensuccessisachieved，thesetofprocessactionsisclosed．LongtermmonitorlnguSually

fbllowstoensurethatthenon－COmpliancesanddencienciesdonotariseagaln．
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Theinfrastructure oforganisationin maritimeindusけy that supports Managemetlt Cover Up Cycle Model

（MCUCM）isveryimportant．Thatin丘astructureissetupsothatshoe－basedkeypersonnelcanidentifyaspeCtS，

departmentheadscanselectandreviewduetotheirpriority，ManagementRepresentative（S）orChiefExecutive

Ofncer（S）can support relevant resources and theperSOnnel whois responsiblefrom process can able to

implementroutineoperationalproceduresinanefncientmanner．

Together，the process and thein丘astruCture have the potentialto yield measurable differences to establish

COntinualimprovemenLMCUCMsimplyconstitutesthreekeyingredients‥

1）Interestandsupport丘omexecutivemanagementandoperationmanagement．

2）Enthusiasmamongshore－basedandshipboardperSOnnelfbridentifyingaspectsandteaminguptosoIvethem．

3）TechnicalsupportfbrteamsusingtheMCUCMprocess，

Wherethesedon’texist，mOmentumWaneSand sodoespreventionofdeficiencies．Butwhereallthreeexist，

MCUCMproducesresultstocomplytherequlrementSOfMaritimeSafttyManagementSystem・

Decisions on the perfbrmance parameters selection andits own characteristics shouldalways one of the

bllowlng：

□　GO（proposalmeetsselectioncriteriaandisapri0ritynow）

ロ　HOLD（meetsthecriteria，butnotapriority）

□　NO－GO（fai1stoomanycriteria）

口　REFINE（CertaincriterialeavequestionsthatmustberesoIvedbefbreadecision）

ロ　REFER（notourfunction）

Go’SarenOminationsthatmeettheperfbrmanceparameterselectioncriteriaandareaprlOrltynOW・EachGO

Carriesanimplicationandmanagementthinkstheproblemisimportantenoughfbrstafftore－StruCturetheirtime・

Hold’Sarenominationsthatmtheselectioncriteria，butarenotjudgedaprlOrltyatthetime・HOLD’Sarerare

Sincemostproposalsthat斤目heselectioncriteriaareimportant・WhenanominationbecomesaHOLD，itisheld

untilalaterdatefbrevaluation．InthisrespecttheselectioncriteriamightconstitutefbllowlngS：

／山鹿pm地肌柁C〟rrわg7

／　山鹿red∫励節Cα乃J加md〝ん紺地rfぶた？

／　ね‘rw油∫乃〟β。血どぶ（砕け〟d乃dgeme柁Jみ∫fem’∫mJe7

／　九才ゐ叩用地mJα曙gg㈲喝あわ椚α眈rム〟用0日00鋸gわ加地？
／　α〝∫〟CCg∫∫お肌gd∫〟rgd7

No・gO’sarenominationsthatdorLOtfittheselectioncriteria．Generally，NO－GO’Sareeithernotrecumng，nOt

MaritimeSafttyManagementSystem’sjob，Thisisnottosaythattheyarenotimportant・

Re瓜me’sarenominationswithun－anSWeredquestionsononeormoreselectioncriteria・Usually，thenominatoris

askedtoresearchtheproblemthenreturnfbrthenextperformancecontrol．

Re鎚r’sarenominationsabout，“It’snotourfunction．”

Inthisrespectconsiderationoftheslgni爪canceofenvironmentalimpactsshouldinclude，butisnotlimitedto，the

fo1lowlngCriteriainshipmanagernentprocess＝

◆　∫CdJeqrJゐgJ〝甲dCr

◆　∫gVgrJ砂qfJ力efJ叩dCr

◆　PnP d鋸上砂q OCC〟rre〝Ce

◆　血相如乃呼‘叩αCJ

◆ク0加血Jreg〟Jdわけα〝dJegdJeJpO∫以re

◆　櫛C〟的，げCJlα〃g如g如才叩dCJ

◆　CがrqrCゐd〃g加g〟王ef叩dCJ

◆　炉CげC加托geO托0班erαC〟V如gdndpnDCe∫∫eぶ

◆　cO乃Cgm∫qf血Je柁∫Jedクddg∫

Thesamplefbrmatofenvironmentalaspects，impacts，theircriteriaofsignincanceandtherelatedo叫ectivesare

proposedinTable3．
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4．ResultsandDiscussions

ThisstudyisgenerallyconcentratlngOntheimportanceofISO14001requlrementSimplementation fbrShip

ManagementCompanies・Althoughtheidentificationofpolicystatement，reSPOnSibilitiesofshipboardperSOnnel

and emergency preparedness fbr each typeOfcontlngenCies，internalaudits，management reView activities，

Calibration and testlng prOCedures of relevant equlpment are already establishedin accordancewith the

requlrementSOfISMCodeandstatutorycertificationofships，theenvironmentalplannlngapprOaChandtheir

targetSwithintheframeWOrkofdennedobjectivesarenotclearlyknownandpracticedbothbytheshore－based

managementStaffandcrewmembers．

ApproprlateimplementationofISO14001requlrementSwithintheparal1elviewofManagementCoverUp

CycleModelcouldenabletheShipManagementCompaniesreducetheirunfbrseenexpenSeSand therateof
detentionsorarrestduringvariousportstatecontroIs．

Consequentlythisproposedmodelcouldbeasupportivepreventiveactionfbrreducingthemarinepollutionand

therectificationofenvironmentalmanagementrulesthatarenotclearlyde丘nedinMARPOLConvention．The

advantageofManagementCover－UpCycleModelcanenabletheshipboardenvironmentalprotectionaclivities

bycontrolling巾eprocessasabackwardandfbrwarddata－drivenprocess・Itmeanstheactionswi11betakenstep

bystep．Thestepswilldennetheenvironmentalaspects，analysetheimpacts，meaSuretheslgn摘cantimpacts，

and then tailor a solution that could be named as target．When the targetisinitiated toimplement，its

effbctivenessismeasured・Ifneeded，theapproach fbrreachingthe targetis aqustedfbre晩ctiveness・The

proposedmethodcanespeciallyenablethetankerandgascarrieroperatorstointegratetheirexistlngStruCtureS

forthenewinternationalrulesandregulations．
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LilianR．Leiber（D．WeHs，（1997））
ABSTRACT

Whatarethecommonthingsbeweenship’svoyageplan，Ship’sladder，WallstreetinNewYork，International

Convention§TCW95，Paththroughthewoods，COOk－book，fairwayinrestrictedwaters，PrincipteofUrliversaL

Gravitationand…ISMCodecheck－list？AllofthemaretacticalorstrateglCalgorithmsfbIlowIngWhichtheMan

andtheNaturereachthede丘nitegoalsintheiractivity．ThesealgorithmsareconstruCtedindiffbrentfbrms，but

theyfⅢeverystepofourlifも・

TodeveLopthesaftalgorithmsofactivityinanyareawehavetousetheexperienceaccumulatedbythe

Mankindduringalotofyearsandthereisno otherwaystodoit・Forinstance，iftheMankinddidnotacceptthe

negativeresultsofit，sindustrialactivitytotheNature，Wehardlybegantoprotecttheenvironment・

FotlowingthevastsetofdifrtrentregulationsandprinciplestheManwiththehetpoftechniquewhichis
Createdbyhimselfhasleamed howtoreachsafilythedi脆rentgoalsandhowtosoIvetheverydifnculttasks・

lneverytimeandevetywheretheunconscioususinganabsかaCti′ゆrmalionhelpedtheMantonndtheright

WaytOthegoal．

The paper highlights and analysis the tink between ShannOn abstractinformation quantity and Saftty
Management．Ourideologyisbasedonlyontheconceptionofminimumredundancyofmeasurementsrelativety
theenveloplngSPaCe．

1．1mtroduction

lneveryneldof mankind activity the obtaining ofknowLedgeisbasedonanalysisofinfbrmationwhichis

got斤omtheoqectofresearch・Measurementsinanycaseare theorLglnandtheycarryalltheinfbrmationwe

Can eXtraCt．

MeasurementsaremadebyalotofspecialinstrumentS，devicesorsensorywiththehelpofourorgans・They

may bedirectorrelative，discreteorcontinuous，butthequalityandquantityofinfbrmationextracted什omthem

isthekeytogetthegoalwewant・

lnsplteOfthe powerfuldeve10Pment Ofscience andtechniquealotoffailuresandaccidentstakeplacein

altspheresofourlifb．Navigationison！yonesmallpartofMan’sactivitywherethetendencyofaccidentsand

CataStrOPhesisnotgoingdown・

ThepulsefbrresearchofthisfundarnentaL problem hasarisenfrompracticeandappliedscienceofmarine

navLgationandin the orlglnit hasgone什omtheseagolngShips navigationaccidentsanaIysIS・

PrelimLnary．nVeStlgatlOnS madein optlC and radio－PhysicalredundantmeastNementSaPPliedfbrRxing

positionofshipsdiscoveredthatnavigationalmeasuremerLtSCarry VeryfbwofShannon（abstract）infbrmationin

them，Loginovsky（1997）．Itwas surprising and hasencouragedusto goahead・

Detailed anaIysis showedthedirectcormeCtion betweenthe shonage of ShannOninformation and

navigationalaccidentsatsea・

This papermaybeconsideredas anintroductionintotheproblemswhicharisenotonlyLnnaVlgationbutin

everyfieldofmankindactivitywheremeasurementareapplied，buttheyareappliedeverywhere・

2．Shannoninfbrmationandmeasurements．

Weliveintimeofupwardtendency ofcivilizationanddevelopmentoftechniques，butnevernelesstheHuman
ElemenE（HE）isthemainfactorofsafttyinanyarea．Weareoftheopinionthatdifnculties relatingto

fbmlaTizationofHEdonotpermittocompensate thenegativeinnuenceofittotheleve／qf’sqho／・
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TocompensatetheHEisnottoexclude theManfromthelllanagementOfanysystern，butlOmakehim

fbllowthestrictsaftalgorithmsconstructedbyhimseLlElectronicaidsshouldhelptosoIvetheprobIembutnrst

OfalLwehavet01earnhowtoabstractalotofthings connectedwithsaftty toapptythemodemtechnoIogy・

［nthispaperweshall beginwithinfbrmation．Therearetwotypes ofinfbrmationthatmaybereceived by

difftrent sensors：COnCrete（real）information（COlor，temPerature，SumOfmoney，distance，bearing，thickness，

time・・・VOlume…etC）andabstractinfbrmationinbinarydigits（bits）．

Themainpositivefbaturesofabstractinformationaretheun頂cationofdifftrenttypesofmeasurementsand
direct ofitlink with

the characteristics of

measurement errOrS

Which are existlng

everywherein our

lifb．

Suppose that we

COntrOI some

movlngOueCtS：Ship

atsea，aLrPlaneinthe

alr，CarOntheroad，

etc．We are high

quality speciaLists

andwehaveapower

to controlthe o叫ect
，but some

measurementinfbrmationis necessarytodoit．UsuallythereisaninformationabouttheinitiaLandrunnIng

COOrdinatesoftheo叫ect．Thecoordinates ofdestinationpointhavetobeknownaswell．Webegintosteerthe
Ship，tOPilotaplaneortodriveacar tothepointofdestinationbutmakeanaccidentorcatastrophe occurs・

Whatarethemainreasonsofsuchthings？Let’strytofindthemostgeneraI，butcometoagreementto

excludefbrce一m年IeureSituationsR・OmOurdiscussion．

Grounding ofthe ship－What

maybeareasonofit？Itmaybe：

not accurate navigationaI charts，

POOr Visibility，HE（SkiIl of a

master，heistired，etC．）．

Theshipwas offthe safb way

becausethenavlgatOrfbrexample

was not attentive due to some

healthtroublesorhisexpel●iencein

thatsituationwasnotenough．But
in any case the navlgatOr did

nothing to correct the situation．

Maybe hedidnotidentifythesafb
Way？May be，anditis very

illlPOrtant．

Airplane catastrophe White

landing－it’spossibtetonnd alot

Ofreasonsbutthemostgenel・alized

OnemaybethattheplanewasJuSt

thesameoffthe safttraJeCtOryOf

landing．

The real and direct reason of

every accidenl and catastrophe

exists，butit’s generalized asthe

biasofmovLngO叫ectfromthesafも

Way．One can say theI●e WaS nOt

enoughretiableinfbrmationtocontroltheo叫ectatongthesaftway，that’swhythecontroIpl●OCedurewasnot

ef托ctive．You may state that theinfbrmation was reliable，theillfbrmation was enough，butimproper
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interpretationofitmaybethereasonofanaccidentaswell．lt’sJuStthesamethingifthenavlgatOr didnot

recognizethesafborunsafbway．

ItisverysimpLetounderstandthatthesystematicerrorsinmeasurementsarethereasonofbiasinpositionand

if thisbiasinpositionisunidentiReditis thel・eaSOnOfdiffbrenttypesofdisastersnotonlyinnavigation．The

navtgator hastorecogntzesuchasituationsandrnakecorrectionsincontroIproceduretoavoiddanger．There

arealotofproblemstodiscussbutthemainisthatthenavlgatOrCOmPulsoryneeds toknowifthemovtngobject

isonthesafbwayornot？

We are sure to state a fact that there is clear resemblance and exact fbrmaI Link betweenthe

infbl‘mationfieldsofsucheventsasnot correctprovtngoflllathematicaItheorem，nOtCOrreCt made diagnosis

Of man’sillness orweatherfbrecast；grOunding，COllisionorcapsIZlngOfa ship or perishing of aspace

Vehicle etc，In a11events　the controIprocedure was based onimproper estimation ofmeasurements and

misunderstandingofthe situationthathas growninto uncontroILable state．

It’s possibletosaythatthe sho11age ofreJiableinformationaboutposiliondoes notpermittopredictthe

resultalthoughthereis a power to controt theo叫ectorsomeprocedure．Weobservesuchexamplesevery

dayinourLifb・TheinfbrmationweuseeverywhereisaconcreteinformationthatishardlyabletobecalcuZated．

ForitlStanCeWehadaninformationaboutthecoordinatesoftheshipbefbrethe grounding，butwedidnotknow

ifthisinfbrmationwaswrongorcorrect，reliabteornot．

ItisobviouslytohaveaHypothesis that thereis a discrepancybetweenmeasurements．andinformation they

Carry・We’dJike to knowwhatis早reliabJeinfbrmatiorL・Let’s tryl0formaJizethe procedureofoblainJng

informationandrlinkthequantityofitwiththeofbias丘・Omthesafもway．

1maglTlethatearlyinthemomlngyOugetuPandgofromthebedroomintoyourbathroom．Youbeginto
navigateyourbodywiththehelpthemostmodemintegratednavigationsystemintheworldthatislocatedin
yourhead．Youknowthesaftwayandusesuchyoursensorsaseyes toobtainthenavigationalinfbrmation．The

PICtureOfyourtrackisonfig．2．

CertainJyit’spossibletodrawthesa氏wayonthefToorbutitisinyourhead．Youcan’t fbHowtheway

Withoutanyerrors，SOyOurthetrackmaybedrawnason爪g．2・

Thesaftwaydividesthespaceonthenoorintwosubspacesoritdividestheplaneofthenoorintwoarears・tf

youareintheIeftpartweshaHcodesuchpositionasl，andifyourlocationisintherightside－itisO．Let’stake

timeintervaltonxpositions，forexample，insomesecondsandmakecodesequenceofyourfluctuationsnear

thesafbwayasafunctionoftime．lfyouchangethepositionfromltoOorfromOtolyourtrackintersectsthe

SaftwaylnCettainpolntS，Orinotherwordsallthesesectorsincludethepointsofthesaftway・WeshalLcall

thesepolntSaSinformationpolntSOrH－POints・ItisimpossibletogostrictlyalongtheLineandyour nuctuations
arerandom．　　Theprocedureisexactlythesameasifyoutossthecointo甫ndthenumberofheads（po）or

tails（PL）．So，yOuCanCalculatetheipfbrmationHaboutthesafbwayinbits（binarydigits）・Ambiguitycreates
theinformation．You getitwhiletraveling．ThisjssocaLledShannon（abstract）infbrmation andit’sveryeasyto

beanalyzed bythefb110wingfbrmuta，Harmuth，（1989）：

H＝－1（Polog2P。＋pllog2P．），

Where t－istheorder（length）ofbinarycodesequence，P。，Pl－aretheprobabilities（frequencies）ofonesand

＝erOSinthissequence．

ThemaximumofH　wi11beifyournuctuationsaresymmetricalrelativeLytlleSaftway．Butsomethinghad

llaPPenedwithyoureyes，yOu Closedthemandtherealtrack hadabiasintothel－area．TherewereneitherO→1，

norl←Onuc【uationsa11dcodesequencedidnotcontainanyinfbmlationaboutthesafbway．Thiswasnotgood

Wayandyoulcollidedwiththewall！

So，inthiscaseyouhadthesafbwaylnyOurheadandgottheconcreteinfbrmationaboutitbyyoureyes・The

moresuchaninfbrmationyouhavetheclosertothe safbwayyou go．Butit’simpossibletocalculatethe

COnCreteinfbrmationthatyougetbyyoureyes，SOyOLLhavetocalculatetheabstractonerelativelythesaftway・

ThereasonofyoureartymornlngaCCidentwastheshortageofSharlnOninfbrmationaboutthesafbway．You

WaSOffthewaya11ddidnotidentifythePias・

3．StlannOninfbrmationoTltheleadingline．

ImaglneyOurSeLfonthenavigationbridgeandyou，aSanaVigator，COntrOltheship’spositionontheleadingline

R，爪g．3．YouobservethenavlgationLeadinglightsandyouknowwhenyoul・Shiphasaportsidecrosstrackerror

Or aStarboardsideone．TheplaneintlleVicillityoftheLeadinglineisjustthesamedividedinO－areaand1－area

alldit’spossibletocalculateH．So，inaccordancewiththeabovesaid，H≠Owhentheship’strackisonthe

leadinglineRandH＝0，Whentheship’s trackisoffit．NowthesaftwaylSindicatedto navlgatOrbyteading
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lightsormarks，butthesituationisJuStthesameitwasbefore．Howtolinksystematicandrandomerrorsof
llleaSurementSwiththequantityofabstractinformation？Figure3showsusthequantityOfShanLtOninfbrmation

asthefunctionofasystematiccrosstrack errorsandrandomfluctuationswithrefbrencetothesaftway・Sothe

ruleis：themoreinEerseclionsmeanlhemoreabstractipdbrmatEon．tnthiscaseitismachmoresimplenotto

usefbrmulafbrcalcutationofHbut toestimatethenumberofinfbrmationH－POints，SOOnthetracka H＝8and

OnthetrackbH＝0．Thecorrespondinggraphisshownonfigure3．

TheamplitudeofnuctuationsoftheshipneartheleadinglinedependsontheaccuracyofthelineandtheskiLl

Ofthehelmsman．Themodemrneasurementsystemsareveryprecise（randomerrorsareverysmall）Butgood

PreCision（mean square

error）is．nothingif the
SyStemJS nOt Shannon

infbrmative．　　　　　Non－

informative bias way（b）

approaches the ship to the

CataStrOPhe．

When the ship is

proceeding along the

leadingline thereis one

Very Serious・fbature（

advantage）that helps the

navlgatOrtOSteertheship：

ineverytimethenavlgatOr

can observe the error of

Ship’S position relatively

theleadingtine．

Doyouknowanyother

measurementsystem where

the operator　（∫上申少

man昭er．‥，Whynot？）can

do the same？Iguessit’s

not difncult to Rnd an

example．

t　 的 rm出血 H－POinb l

α

▲：～　　　　　　　 1

●・…・・‥●

　　　　　 R
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Figure3．Infbrm ationontheleadingline

4・Generalizationorapproach

Thehumanactivityinanyareaisarnovement．Ttmeansnotonlythephysicalmoveme11tOfrealo叫ectinareal

SPaCe，but any movement ofsome

POint P（abstract moving o句ect－

VeCtOrP）inanyabstractmathematical

SPaCe S of any dimension・For

exampLe，in the case ofcookingthis

SPaCe Smight be multidimensional：

S＝（t，XL，X2，X3，X。”・XJ，Wheretis

time，Xl－quantityoffbod，X2q Salt，

X3　－　　PePPer，X4　－　Water，…X。－

temperatureofcooking

andinthecaseofoperationsrelating

toBridgeChecklistBll－Navigation

inice，lCS（1998）thespaceSmaybe

fbrmed by the fbIlowlngCOOrdinates：

S＝（t，XI，X2，X3，．X4，X5，X6，X7，XBX91・・X・l

），Where t－tIme，Xl－1atitude，X2－

longitude　，X，一　time between

Observations，X4－SPeed，X5－depth，X7－

time between sbundings・X8－　time

El

V ector P（1）　　　 ．．，・・1　　　　 1nfbrrnation

H－POint

t ・・・・・・’’’－’’’－R　　　 Leading

SPaCe
l S　 l●‘’■‘■、 。 。慧 n

3D ；eas。re。entS。aCe l l 克 t。rP（0日　Figure4．2D leading space

intervalbetweensoundingsinbilgesandtanks，X9－informationofMaster abouttheapproachingtoice，Xn－・”

etc．
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ThetermLeadinglinemaybegeneralizedonthespaceofdnydimension．Soirt3Dspaceitisaleadingplane，

in4Dspaceitisa3D／eading甲αCe匝ub平aCqJ，…innDspaceitis（n－1）Dsubspace．IftheobjectPisoffthe

leadingspaceRitmaybeidentinedbytherurmingdeviationvectore，爪g．4・

Inpracticeleading3PaCeRm町besafborunsafb，linearornon・linear，itmaycontainstheinformationH－

POlntSOrdoes110tCOntain theabstractinfbrmation abouttherutlntngPOSitionofo叫ectP．It mayserve asa

thwartspace，Or guard space，butifitdoes not contain H－POints this meansthat measurements are not

infbrmativerelatingtoitandthetrackhasadangerousbias．lnthesecaseyouareintherighttoask wherewe

are？

TheverylmPOrtantnOteisthat anydeviation丘omRtoSmaybeidentifiedbyvectore，fbrexample，ifwe

driveacal・alongthelDcentra川neonthehighwaywecanseethedeviatjongfromthisJineinto2Dplaneofa

highway・Toattractthe driver’sattentiontheyusethedeviationEOfacarfrom2DhighwaylntO3Dspace

（“lyingpoliceman”）．So，thisisthesameconception．ttisremarkablethat，forexample，SOmeGPSreceivershave

highwaymodeofdatapresenta［ion，itis LSICmode，GPS12，（1999），TherejspreJiminaypJottedwayon

electronicchartsandtheOOWcanobservebyGPStrackeverytimethedeviationE什omthesaftway．Problem

isiftheGPStrackcontains theinfonTlationpoints．ThedevelopmentofDGPSmodeshowsthatthereareaLot

OfdoubtsaboutthequantityofinfbrmationaJongthistrackfixedbystandardGPS mode．1dentiflcationand

elimirLationofsystematicerrorsofmeasurementsisprlmarilyimportant．

So，ifthenavlgationinSisimpossiblewithoutllleaSurementS，thereshouldbedeterminednavlgationalmarks，

navlgationalparameters，naVlgationalfunctionsandifthenumberofmeasurementsinnDspaceistl＋lwemay

usetheLSICtocalculateHfbr頑O／竺nagementOfoqectP・
hthis case thelinearization ofnavlgational　functionsgivesthelocaltinear Leadingspaces（the space of

SOlutionsoflinearsystemofequations）whichmaycomposethewholenon－tinearleadingspace，fbrexampleif

thereis3D S spaceand2D Rspace，Wehavethe fbllowingpictureon ng．4，Strang（1976）．Inthiscase

measurementvectorPistheabstracto叫ect thatistobecontrolled．

In prtncIPat any tinearspace S ofHumanactivitymay be construCted where the algorithm ofprogressis

PreSerLtedbysomefunctionF〈t，X（1）x（2），X（3），X（4），X（5），X（6），X（7），X（8）x（9）…X（n））orit’sgraph R．

FromtheabovesaiditispossibletocometoconclusionthatthetermnavBationisideologlCallyapplicableto

anyrealorabstractmathematicalspaceSandtheexpressions上申0／qfnavigation hasthegeneralsenseataH

timesandinallspaces．

OneofthemaintaskistocreatethemultidimensionalelectronicrLaVigationalchartfbrSspace．Onsuchachart

thereshouldbethepointofdepaLlure（theinitialpositiontostarttheactivity），thepointofdestination（the

goal）・TomakeaprogressitleavestoplotthesafbwayarLd　followit．Tofbllowthiswayweneedtoknow

Wherewearenowre）atjveJythesaftwaylnOrdertocontroltheprogress．

tnthecontextofthepaperitshouldbedennedsomepopularnowadaysterns：

S上申0／Managementisthesetofprocedurestobringtheo叫ect（vector）Pintothesafb spaceR，uSingthe

informationH・1fthefluctuationsofvectorPare randomtheH－POjntsaredeterminedbythemselves！

Dangerleve／isthefunctionof vectors

lengthandquantityofinfbrmationHandit

mightberurtLllngandaverageone．
S（殖OJ Cu／EureisanabilityofaManto

keepvectorPalongthesafbwayRinS，and

itis measured by avet●age danger（evel

duringthetimeofprogressinS．

Safもty Culture as a　form collective

behavior may exists at diffbrentlevets：

lMO，lAMU，Administration，COmPany，

Ship，Master，00W，．．．ratings．Atexacttime

We dealwith the ReaLizaEion qf．Sq斥OJ

Cullure・Itistherunningdangerlevel，that

maybeestimatedifthereisasafbwayRin
S．

5・Specincationofsafbtyprocedures

Speakingaboutspec描cation ofprocedures

WearetOtakeintoconsiderationthatevery

S　 巨 pace Level 1

ノ S・∃2S3 ＼ 2
3
4
5

SIS2S3　　 SLS2S3　　　 SIS2S3　　　　 6

／R珊　 爪仙　 爪形1　 7
D an er I

∧　 ∧　 ∧ ∧ ∧ ∧ ∧　 ∧　 ∧

∴W here isa threshold ofre‾alprogress？
爪 ユ■‥t一八 爪 八 八 八 爪 爪 ’r爪

SIS2S3‥．in丘njty‥．SIS2S3 0〇

Figure5・Scaling of regulations
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areaSofHumallaCtivityneedsalotofinfbrmationHthatshouldbeobtainedanddeveLoped・

ToreachthegoalinSIetusdivideitby3sub－SPaCeS，Gludkin（1999）：

．Sl－isthesub－SPaCeOfpreparatolγaCtions（Planning）

●　S2－isthesub－SPaCeOfcontroIprocedures（reaHzation）

．　S3－isthesubspaceofanalysISandcorrectjons

ThisalgorithmisuniversalandapplicabletoanyspaceS，butifweusethescalingto Sl．2，3Wediscoverthat

everyspacecontainsthesamespacesSl，2．3・Suchstructuresareinvestigatedin斤actaIgeometryandarecalledas

Selflsimilar structures，Feder（1991），fig・4．The boom of－aJgorithms
（regulations）arises and the questionis on whatleveL the system

e飽ctjvelyworksifa11thestepsaretobedocumented・ItisabsoIutely
Clearthattheabsenceofregulationsisdangerous，alotofregulationlSjust

the same dangerous，thatis why the optimum fbr every S should be

detenTlined（HumanoreJectronicaidscapacity）・ltismaybetheworkof

IMOFaciIitationCommittee，butitisobviouslythatthemorehigherleveL
OfeducationandtrainingofseafhrersthelessnumberofregulatiorLSjnS

theyneed，SOIAMUactivitymaygivethetangiblehelp．Theseproblems

areinvestlgatedbytheiElformationtheorybutthemilestoneprobJemisthe

quantityofabstractinfbrmation tofollowthesa氏W町inS．
Wewouldliketohighlightthedocumentationboomthatisobservedin

internationaIshippingnowadays．It reducestheS（歩bJWhichisinthe

l

町叩　　　　　　 川Il＝l川l

′－■1

F ig u re 6 ・D o th e s e p a p e r s

C O n ta jn H ？

inversepropo11iontodangerleveL

Todevelopregulationswehavetotakeintoconsiderationthequalificationlevelofe飽cters．
So，theIessthequaliRcationofthespeciaHstthemoredetaHedalgorithmsofhisactivityshouldbeprescribed，

andthat’swhythemainpartofthemmustbecarriedoutduringtheMETprogram．TheSTCW95Codemaybe

asanexampJeofsuchaminimumbutcomprehensiveprogramthatshouldbecarriedoutinMETinstitutions・
ThehighlevelofeducationandtrainingshouldrelievetheefftcterfromaIotof’fbnnaIproceduresinS．

ThelSMCodeproceduresshouldbejustthesameofdi飽rentlevelsofspecincationwhichdependsonSaftty
CultureleveIofcompanyandseafarers：Stl・ategic－forhighlevel，taCtic－fbrmiddIeleveI．
meg7℃Ⅳ78　Co作Ven〟0〃Wd∫〃OJIC鋸ev巾gぬ♪以甲0∫eJ肘feαd，J如Co〃Ve〝Jわ乃Wd∫grα血8秒わ∫血g

〝e虎占／／卸郎fJαcc甲Jα〝CgW滋〝gd乃e椚αf〃Cd〟∫e♪rJ地坪pe〝edわ占eJ力ege〃e用JJαCたわrec加わ〝山鹿

Standar血，lheinlefPreEationqrwhichwaslqPtoEhesatL的ctionqfAdjninLstralio偲，lMOWorkshop（1997）・

STCW78wastoogeneraJandorientedonveryhighSafbtyCultureleveJofParties．Weareoftheopinionthat

ISMCodehasrepeatedtheSTCW78lackofprecision，thereareno tacticrequlrementSfbrthemiddIeandlow

levelcompanies．Theserequirementsshould bedevelopedtohelpthe class摘cationsocietiestorisethesafety

leveIofcompanies，takingintoconsiderationHumanorelectronicaidscapacity．

6・ApproximationoftracksbyH－pOints・

Oneoftheproblem tobeleamedisthemeasuringofsafbty・ttmaybedonebyestimationofabstractinfbnTtation

Htofbllowthesaftwaywiththeprescribedaccuracy．

Belowonngure7wepresentsomeresultsonapproximationoftheunitsegmentsofsomegl・aPhsusingLSIC

approach，abstractspaceispresentedonRg・4andreaL2D－SPaCeisonng3・Weuseddi飴rentproportionsof
measurement errors k＝叩Slemalic errof／randbm error to obtain the definite sets ofH－pOints appIiedfor

approximationofrealcurvesegmentbycubicsplines・TherealHsafbtrackMisshownbyboldlineand spline

numbers（N）areindicatedintheboxes，HisthequantityOfinfbrmationasanumberofH－POints・

ThefollowlngreSultswereobtained：

●　ThemaximumnumberofH－POintsonthecurveorthequantityofH，aSitisseenfromtableisobtajned

When耶IemaEicerrol・SareequaLlOZerO・Itmeansthattheerrorsofmeasurements arerandomand
independent．ThefirstsplineisYeryClosetothetruecurve．

Whenthek＝0．76，theapproximatedcurveconvertsintoastralghtlines・So，thekorJuStthesameHor

rlumberofH－POilltSChangestheshapeandLengthofthecurvesegmentandwemayflxtheminimumH

Whentheapproximatedwaymightbeconsideredasdangerous．
Whenk≦0．7，H＝0．1nthiscaseaHmeasurementsdoesnotcarryanyabstractinfbrmationH．AIIthe

measurementsaredependent（SyStematicel・rOrSpreVaiJ－thereisnoO→lor L←Otrans伝rs）・Strictly
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SPeakinglnthecontextofthispaperwedon’tknowthetrackataIlandwecanrLOt aPPrOXimateitby

measurements，ifthereareaLotoFthel11－theyarenction．

●Infbrmation Hspreads notregularlyalongthecurve：themaximumnumbel・Of H－POintsisnearthe

maximumcurvatul・ePOlntS・

7．ReSultsandDiscussion

・　ThelackofH aboutsaft positionofo叫ectPin anyspaceofHuman（OrNature）activitymay be

COnSideredingeneralasthemainreasonofdiffbrenttyPeSOfaccidentsandcatastrophes．

LSICgivesthekeytofbrmaLizationofdi脆rentspheresofHumanactivityincludingtheHE．

Using LSIC we may fbmtalty explain thatinfbrmationis bonl什om redundancy and ambiguity．

ObservingtherealareasofHumanactivityonecanseethesimilarprocessesofobtaininginfbrmation

HfortheprogresstothegoaHnthiscontex【（binaryチPprOaCh）ambjguityistheoriginofprogress，by
Otherwordsitiscompetitioninindustry，democracylnPOlicy，・．．redundancylllmeaSurementS・・・etC・

Redundancyandambiguity（readipdbl－maEionH）aretheoriginofprogressineverywhere．

Sometimes theysaythatredundancyandambiguityisnotneedforthesafbtymanagementbecausePlis

muchmoreclosertosafttyspaceRthanPo，buttheoreticallynooneo叫ectPisexactlyinsafbspace

andinformationHmaybeobtainedifthecompetitionexists．OneqfEheactioJWannOunCedbyL凡DNV

d〃dd且ゞ血わα毎〃侶〟両タカoJ如r∫‘痴少椚α〝喝抑e〝′co〝加J朋eα∫〟re∫卸／加点J〃gカ血′■e血∫〟α〃Ceq／

ふけCcerJがCαJe∫わJ鮎C／α∫∫折CαJfo〝〆JAeve∫∫ぬ7Ⅵgo句碑cJルewf〃ムeわ〆IがeO姉OVerJf僧e，J如

甲J〟r叩0〃∫蹴JゆJ力dJ〃OWe畑庸W如〃0円e∫OCfe少CJぉ∫eHカeve∫∫eJwJ〟eα〝OJ触り肌なe∫COJ叩J／〃Ce
WLthEheJSMCodb，LSM：（Apri12001）・Maybeitistheessentialstepnowadays．Thisisrightifin
binarysituationonemayprovethefactthatetくくeo，，butthesituationinshippingindustryspaceisfhr

frombinary．

N H 丘

1 9
－

2 9 10

3 7 5

4 4 0．3

5 4 2‾．5

6 5 2

7 5 1．7

8 9 1．4

9 6 1．2 5

10 5 1．1

11 7 1

12 6 0．9

13 6 0．8

14 2 0．76

15 0 0，7
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ABSTRACT

TYletralnlngOfea魚rersizICnVironmentalprotectionisanoldand¢OntinuousdevelopedsuQject．Wecan

COnSiderthatpr瑚ntSituationoftheminimumstandardsarewellstatedandeachcrewmemhrshouldbeinthe

positiontoactproperlyinanemergenCySituationrelatedtoenvironmentpollution．

However，thatisnotenough・Whenshipsareunderloadin釘unloadingoperationstheriskofpollutionisrelated

totheshore－basedpersonnelinthcsametime．

Thepaperpresentsthehighrisksofenvironmentalpollutionduringthetimewhentheshipsareattheirberths
andtheimportanceofminimumstandardsintrainingforshore－basedpcrsorLnelomthissubiect．

ItisanalysedtheparticularSituationofthePortofConstantZaandthepossibleimpactofthelackoftrainingln

environmentalprotection・TherearealsopresentedtheinitiativesoftheComstantzaMaritimeUniv訂Sityinorder

too飴ronaregularbasisandinthelo仏日anguageappropriatetrainingbothforseamenandshorebased

personnelonenvironmentalprotectionandanti－pOllutionprocedures．

1．General舟独meWOrk

Theenvir仰皿entalprotectionbcmmeoneofthemostacttnlissuesinthelastperiod，butunfortunately，nOtOften

thee銃，rtSineliminatingtheriskofpollutionareCOrrelatedwiththetrainingofthepersomnel．Nowadaysweare

discusSlngaboutverypreciseruleSandstandardsrelatedtopreventionofpollutioninregardtotheshipsandto

theonboardpersonneltraining．TheSTCWCoderequiresthattheonboardpersonnelmustprovethe

COmpetenCeinpreventionofpollutionofthemarineenvironmentandanti－pOllutionprocedurcs．A食erveryshort

tlmetheIntemationalSa免tyManagementCodewi11becomcmandatoryforall血ips．

Underthesecircumstances，withtheappropriatee餌storeachthestandardsandfo11馴〝theprocedureS，therisk

Ofpollution仕omshipsislimited，butthequestionis：LkLhe′血kdpoLbdonEnnlq肋eLTq〝甲OTbLio〝TeLaLed

O〝少LoLhesh申JFCertainlynot．Therisksarealsorelatcdtotheloading／dischargingq）erations．So，inthesame

timeweconsiderthattheportoperatorsshouldhave甲eCi86standardsforpollutionprevcntionandshore－based

perSOnnelshouIdhavestandardsfortrahinglnpOllutionpreventionandanti－pOJJutionprocedures．

Aswi11bepre氾Itedil）thefollowingsectionstherearee飽HSinthis鮎1dbutth町arenOtCOOrdinated，mOStOf

thembeinginthestageofactionplansteps．Havinglnviewtherisksasso¢iatedwithportpperationsinthe

environmentalpollution，Sameimportancemustbegivenforthetrainingofshore－basedpersonnelasisforthe
OnboardperSOnnelandtobesurethatthegoalisadhieved，Standardsfortrainingofshore－basedperSOnnelmust

developed．

2．R曙iondandlocal誌sues

TheEurop飽nSeaPortsOrganization highlightedinthe肋iTmmentalCoゐqfPracticeissuedin1994the

importanceofeducationandtrainingonthissubject．Itisrecognisedthatinspiteofthehighdegreeof
automationandcomputerizationinmanyportsitisstillthehumanelementwhichshouldtnincontrol．This

requiresalevelofknowledgeandtraining血ichissu伍cientlyhightoexecutethev訂ioustaskspro飴ssional1y．

EducationandtrainingprogrammeSneedtobedevelqpedwhidharegeareduptothespccificactivitiescaITied

Outintheport．Animportamtresultofhigh1evelsoftrainingisthatfu11knowledgeofthetasksbeingcarriedout
wi11alsoenhanCemOtivation．Thisinitselfhasapositivee触tonthequalityofperformanCeandthesenseof
responsibility・Forexample，improperhandlingcannotonlyleadtolossofcargo，butwillalsocreatepotentially

harmfulsituationsforthepeopleinvolvedandthoseintheviCinity．

AllESPOmembrsarerecommendedtoensurethateducationandtrainingreceivehighprioritywithintheir
environmentalmanagementplan．

TheprqiectECOhdbTmafioninEur甲eanPorLsunderlinedtheneedofstandaLrdsoftrainingonenvir仰皿ental

protection．The丘nalreportissuedinNovembcr1999血owsthenccessityOftheactivetrainingprogrammesto
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bringtheEuropeanenvironmentalknowledgeinportsonajointhigherlevel．Theassessment developedunder
theSelfDiagnosisMethod（SDM）inmorethan50Europeanportsconcludedthatthestaffisatleastpartially

awareOftheenvironmentale飴dsoftheirworkactivities．Between16％and40％ofrepliessatis茄ed

EnvironmentalManagementSystemrequirements，andbetween45％and60％werefoundasmakingprogress

towar由也isgoal．

d re dJJe叩〉J呼ee∫m re 〆 血 Jb〃の血曙 ％A W W 椚適 ％ 肋 ％ア〝打払J ％Ab

Potcn tial envirm en tale飴 cts ofth eir activities 100％ 40％ 50％ 10％

En vironm en talben e丘ts of im proved per払nn ance 97％ 19％ 62％ 19％

C onsequcn ccs ofnon－COm plian ce 97％ 19％ 4 5％ 36％

E conomi c k neG ts of im p roved perfo rm an CeS 97％ 16％ 4 8％ 36％

Over80％fromtherespondentsdidnothadafu11environJnentaltralnlngPrOgrammeinplacc，but60％ofthe

respondentsindicatedthatsometrainingprogrammesareinuse．

TheCentralEuropeanhitiative－environment andtransportsubgroup，WhereRomaniaisoneofthemembers，

includedintheactionplanstepsrelatedtotheeducationandtraining．

TheBlackSea，Ofv血ichthesixlittoralstatesaremembcrsoftheCouncilofEurope，withthrceapplyingtojoin

theEurop飽mUnion，isassessedas90％biolqgicallydead，theDallubetx：ingsourceof80％itspollution．Wecan

mentionherethecyanidespilloccurredatBaiaMare，Romamiaon30d）January，2000withimportant

COnSequenCeS，OrtheaccidentMurredonlOMarch2000innorth－WeStRomania，Whensludgewithhigh

OmCCntrationsofheavymetalS（inparticularleadandzinC）wasdisdharged舟omthesedimentationpondofa

non－OPeratiJ）gmineinBaiaBorseintotheriverVisheu，atributaryofthCDanube．

h2000thePortofConstantzamadehighe飽佃inincreasingthemaritimesa蝕yandenvirαlmentalprotection．

Theinvestments wereinam0untOf33millionUSdollarS．ThemainpartwasspentfortheWorksof

ReabilitationandCompletionoftheBreakwatcrsprqJeCtWhichwi11be五mishedthisyear．TheVesselTra伍c

ManagementlnformationSystemwasimplemented．An0theradhievement，theBilgewaterTreatmentPlant，part

OftheConstantZaPortWasteManagemcntprqect，WaSalsoinaugurated．Thus，itmadeonestepaheadtowards
theincreaseoftheportsaktyandenvircnmentpfOteCtionin00mpliancewithdomesticandintemational

regulation．Conc訂Ilingthedevelopment，OneOfthe

mostimportantpriorityandactionisPortWastc

ManagementPrqjectfinanced倉omRomanian

resources3．3mi11ionEurOS，庁omEurOp飽n

lnvestmentBank5mi11ionEuros，FromEuropean
Union（throughISPAprogramme）8．3millionEuros
andthecompletionisexpeCtedby2006．

InConstantZaPortthereareregularlysmallpollution
accidents．Asisprcsentedinthediagram，Onlyin

20000ccⅧ汀ed17sudhaccidents，includingpollution

duetoimproperloading／dischargingoperationsof
bulkcargooroilproducts．In血stsevenmonthsof
thisyearother4pollutionaccidentsMurred．

lnOctober2000wasperformedanenvironmental
assessmentbasedonSDM．Fromthefirstcondusions
Oftheassessmentwecanobserve：

－　ExistenceofvariousauthoritiesandentitiesinvoIvedinenvirorLmentalprotectionactions，withintheport

■　Landinsidetheportbelongstoscveraldi飽rententities，WhichreducesthePortAdministration

COmmitment，reSPOnSibilitiesandauthority．

■　PortAdministrationisnotresponsibleforportoperations．

．　ZoningofportareasisimportBLnttO00ntrOlandreducetheadverseimpacttotheenvironment．

■　Environmentalissuesarestrategictopics，aStheya飴ctthecompetitivenessoftheport

－　Establi血mentofanEnvironmentalManagementSystemanditsrespectiveActionProgram（Policy，

PrOαdures，reCePtionfaciIities，COntrOl，aSSeSSment，etC），mustbepartoftheStrategicActionPlan．
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3．htertLationalinitiativeSOnCurriculaStandArdi23tiotL

Theneedofcurriculastandardisationfortrainingoftheportindus打yitiswidelyrccognized．Oneofthemost

importanteventsdiscussingthesubiectwasthe16dlIntemationalPortTrainingCon危renceheldinRotterdamon

27－30May，2001，Theparticipantstotheconference concluded：

－　PortAuthoritiesandcargohandlingopcratorssupervisedbysuchauthor辻iesareneithergov訂nedbyglobal

Standardsoncerti重cationorbyprovisionsensuring，bymeansofinSpeCtion，thatportsoperateunderbest－

recognisedpractices．Ontheotherhand，theshippingindustryoperatesunderasetofintemationalru1es

goveminga）workingandlivingconditions，b）standardsforcertificationofcrewsandc）saBtyconditions
Onboardship．Complianceoftheserulesisinspected，amOngOthers，byreglOnalPortStateControl
agreeInentS・

Itisarguedthatportsmayoperateundernationalrules．Thisargumentisd由atable．Shipsmustconformto

thenationalrulesofthenagtheyfly．Thelackofappropriateapplicationandcontroloftherulesinmany
COtntriesofregistryledtotheadoptiomofintemationalinstrumentStOpurSueaCCePtableoperational

PraCtic＄inthisindustry．hcrcasingly，thesafbtyofships，CreWSandtheenvir仰皿Cntisalsodq）endenton

portservicesandPortStateControlinspectionso飴red．Accordingly，pOrtSOperatingincon蝕nnitywith

rccogni2：Cdintemationalbestpracticcscouldalsoservetheworld血ippingindustry．

Althoughin195lportworkwasint訂nationallyrccognizedasap㌘C叩atim，nOinstrumentS，COmparableto
theSTCWconvention，arePreSCntlyinforcespellingoutthemln皿umStandardstowhidhportpersonnel

trainingmustconform．Thisstateofa飽irsisquestionable．TheeconomicbeneGtsofstBLndardizationarenot
general1ychall飢gedbyintemationalorganizations，WhichdevoteasubstantialamountOfmon町and

resourcesto也e血a食hgorstand訂血．

Thccxistenceofnon－h訂mOnized血dardsforsimi1artechnologieSindi飽rentcountriescancontributeto

theso－Callcd‘1echnicalbarrierstotradc”．Industrieshavelongscnsedtheneedtoagr恍OnWOrldstandards

tohelprationalizetheintemationaltrainingprocess．Tbiswas，amOngOthqs，theoriginoftheInternational

OrganizationforStandaLrdization（ISO）cratedin1947．

ManyportindustriesarepreSentlypursuingcertificatiomforthequalityofstandardsoftheISO．Aspartof

thecerti丘cationpr偶語SStheISOstipulatedthat：

“乃eg叩pJfer∫如JJがねが由力〝浸㈲加わ加ゐC〟桝印おdpmCe血柁∫♪r九お用価′f喝かα如喝堀eゐα〃d

pmVi威喝♪rJゐeJm如才喝〆。Jpen柑〃彫り好め澗吻αCJかfJeg（炉C吻曾鎚α吋．肋0〃腱Jpeゆrm吻

乎eCgかJが恕∫如J川叩〟dg和do〃J鮎あがなqr卿r呼rねおe血cd血〃，細血相α励r叩erおWe，α∫

柁曾〟かed勧化prねJe柁COrゐqr加わ晦血ガ用e桝α加わi彫♂’．

TbisdevelopmcntShouldstronglyencourageintemationalorganizationsandleadingshippingandtransport
educationalinstitutionstoseekforminimumcuTiculastwdardization．

thcneedforovercomingprdblemsa触ingtheportindustrythroughoutthewwldmakesitalsoeSSentialto
COnSidcrstandardizationoftcachhgprogramsforportpersorLnelatlevelsyettobedet訂mined．This

involvestheq）eningofeconomiesandtradeliberalization，血idhintumrequireahigherdegreeofport

e伍cien甲．
StaJldardizationonthebasicOOntentOfjdbdescriptionsisaJlaltemativethatcouldbeconsideredforport

training．Suchanapproachwouldinturnlcadtoadegrceofstandardizedtrainingtoadheretothc
requlrementSeStablishcdintheabovejdbdesq●iptions．Standardizedjdbdescriptionswouldalsosetgldbal

benchmarksfordevelopingtraimingprogramsforint訂nationaluse．

Unliketheshippingindustry，theportindustryisaland－basedindustrywithnationalpracticesandlawsthat
havekndevelopedforproductionindustries．Anumberofcountrieshaveincludedthetrainingand
CertiBcationofportworkersintheirnationalcertiGcationpro¢倒S．Int訂nationalinstrumentSinforcefor

OccupationalSafetyinDockwork，HandlingofDangeroussubstancesshouldtkembodiedinnational

Certi鰯cationstandardscoveringsa飴ty，healthandwαkingpractices．

Thiswouldensuretheapplication，Whereappropriate，Ofminimumtrainingstandaq・dsinthesearCaS，

promotebestpracticesinportsfromanationalperSpeCtiveandpermitqualificationsforcrossportsectoral

employmentCOnditions．TogetherwithproperandmodemmanagementOPtimalperformanceisrea血ed．

－　TheuseofsimuJationtechJliquesineducationalprqgramsfbrtheportand血ippingindustricsisrapjd】y
becominganessentialtoolforachievingoptimalandrapidtrainingresults．Suchtochniquesaredeveloped

OneXistingoperationalrealitiesintheseindustries．Toalargeextenttheserealitiesaregldballyslmilar．
Simulationteclmiquesshouldbedevelopedonsudhglobalrealitiesforsupportingstandardi2：ationin

practialtrainingth（Oughsimulation．
－　TrainingofportperSOnneliscurrentlywithintheactionprogramSandagendasofseveralintemational

Organizations．Unfortunately，thereisnoapparente飴ctivecoordinationbetwecntheseorganizations．
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4．Conshn虎aM鳥山伽eUnivtrSi呼hitia触

ThetrainingonenvironmentprotectionfortheshorebascdpersonnelinthePortofConstantZaissporadicaland

inmostofthecasesisdevelopedjustinEngli血1anguageunderdi飴rentintcmationalprqjects．Thatisway

ConstantZaMaritimeUniversitydccidedtotranSlateintoRomanianlangu喝eanddelivertheTRAIM

COurSeEnvironmentat肋nqgementqfPorEs，inordertoo肋trainingforalargertargetpq）ulationandona

regularbasisonthiss鴫ect・An0therCMUinitiativcwastoapplyforanEur甲eanprqiecthordertodevelopa
MasteralCourSeOnMaritimeSahty，WheretheenvirmentalissuesarealSolnCluded．Tbepr句ectwas

approvedtobefinancedunderSOCRATESProgrammeandwillbedevelopedincooperationwith0ther

Europeanuniversities．

4．Condusions

HavinglnViewtheabovepresented払ctswemayconcludethat：

－　theenvironmentalpollutionprevcntionisageneralconcernandtherearee銀扇Sfordcvelopinga

Su或ahable仕an甲0咋

therearedevelopedandappliedenvircmcntalStandardsrelatedtoshipsandonboardpcrsonnel；

itisrecognisedtheroleofthetraininglnpreVentionpollutionandanti－POllutionproceduresbutthe

trainingprogrannes伽shore－basedpersonnelaremmlngjustin飴wports；

environmentalmanagement野StCmSarenOtimplemcntedinallports；

therearenottrainingstandardslbrshore＞basedpersonnelandsoitisdi伍culttoassessthequalityand

thee触tivenessofthetrainingactivitiesdevelopedonthissubject；
thelackoftraining，Orthelackofqualityoftrainingmayincreasetherisksrelatedtoenvironmental

pollutioninports．
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A8STRACT

A鮎ranintemadonalconVemiomcomi喝into血rce，themost叫portantthingthat　thecontractiqgpartyis

golngtOdois　theimplementationoftheinternatiomlcoIⅣe血oms．DuetothevariOusreasons，SOmetimes

SOmeinternational andnadonalrcgulatiOnscoddnotbeimPlementedpropedy，aSareSult，itisnotpossibleto

achievetheoridnal0噂ecdvesoftheconve鵬ons．Therefore，howtoimplementtherdatedcorLVentionsisthe

keyissueinthem鵬血旭COmmmity．Thispaperisgoingtoanalysisthepotemialproblemsexistinginthe

implement鵬onoftheintemadonalconvendonandnationalregulations，andpointsoutthesoludons．

Thepotentialprdblemsincludethefo1lowlngaSPeCtS：

＠Inadeqtde負nancialsupport

＠　bckofpl止心cawa托neSS

＠Insd五cienten血r∝mentby也eA血血sm血om

＠　ConSidera也om血ehtereb止血eoo皿町

Thesoll山onswillfocusonthefollowIPgareaS

＠　ThcFlagStateRcsponsibility

＠　ThePortStateResponsibilibr

＠　TheClassificadonSocietyResponsibility

＠　TheTraimingInstitutions Responsibility

TbspaperwillalsohighhghtthePortStateControl（PSC）regimeinthei皿Plementationoftheconventions，

WhichincludesthepositiveandnegativeimpactsofthePSC，theimer－relationshipbetweenFbgStateControl

andPSC，andthefuttmdevelopment ofthe PSCintheimplem印Iadonoftheintemadonalandnadonal

re騨lladon5．

1．Ⅰ血tmductioll

SincethefoundadonoftheIdern如ionalMaridmeOTymisationOMO），therehaNebeenanuhbcrofinternational

COrLVentionsandregulati0鮎beingdraRedandfinallybeingratiRcdbysdBcient contractingparties．Howeveち

thcm訂inedisastershaNenOtdecreasedasexpected．Obviouslythereaqemanyrcasons，OneOfthereasonsis

theimproperimplementationoftheidernadonalconventionsandrLationalreguladons．Therefore，itisquite

necessaryto負mdaw町tOOVerCOmetheprdblemsfortheimplcmedation oftheintemionalandnadonal

柁g山ad0鮎andn止es．

2．problemsfbrtheimplemeJltatiotLOftbeiJltemationalandn如ioAalrcguIatioJISandrdes．
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2．1jnatkqu如e伽ancid紬ppO正

inadequatefinancialSupportisthecommonprdblemfor　theimplementationoftheintemadonalandnadonal

regulationsandrulesintheworld，Particuhrlyinthedevclopingcountries．Maritimeindustryneedsqtdtelarge

izrvestment．lf　theeconomyofacounbyisslump，itisnotpossibletoiELVeStalotofmoneyinthemitime

SeCtOZlaSareSult，theintem鵬onalandnatiOnalregulationsandru1esund）letobeimplementedproperly．For

instance，them句OrprdblemofAmcxIIofMORPOL73／78concemedreceptionfacilities，theprovisionsof

WhichwascruCialtothee飴ctiveimplementationoftheregulations．Reception魚cilidesforchemiCalsaremore

expensiveandcomplicatedthanthosedesignedfbrthereceptionofo址ywastes，Sincethewastestheyare

requiredtodealwitharemuchmorevaried．Thereisalsol地leopportumityLbrreqclingthem．Asaresult，

governmentsandportauth0ritieswerereluctanttoprovidesuchfacilities．

An0therexampleisthelacko　血血g血cihdesform血0伍cers．Withthedevelopmentofthetechnology

Ofma血esimiators，mOreandmore血ninginshdonsareusingthemarinesimulatorstotzmithetmineesin

acco血cewiththe requrements ofthe STCW78／95．Some marine coll喝eS，Parhculadyin develqpiqg

COumies，COuldnotpurdhasesuchkindsofma血esimulatorsdueto血ortofmoney；therc知retheSTCW78／95

CorrventionisunabletobeimPlementedproperIy．

2．2　LackoIpublicawarnneS

SometimestheptJblicitydidnotpaycloseatte血iontotheidernadonalandnationalregulationsandmlesdueto

lack ofaw訂eneSS，p封ticulady tothe m血envirow印Ialissue．in that case，itis not casy to血lly

impleme此edtheregulations．nisisan0therprdblem．Sothe血ctthatMARPOLmeasureshaveessentiallybeen

disaster－ledisnotJleCeSSaribabadthing．Theimpactofthepdblicoutcryoveroilslidksortarbal1SOnbeaches

hasbeem（OenStJrethatoi1両OrS雨10tmnSPOrtCrudeoilaroundtheworlda柁winingtoinvestinsaLbtyand

POlludonprevemionLbaturesJmscanaccident，aPart丘omitscostsinh皿皿1i飴orphysicaltermsqcouldcost

thcmdearlyinbadpublicity．

2．3　hsumcientenfbT．ccmentbytheMaritiJne Admimi如●atioJI

Some Admimistration didnottake suncient measuresforthe enbrcementoftheimPlementation ofthe

intemationalandna血onalregulationsandrdesduetolackofinadequateinBZLStruCtLm，aSregardso噂misation

andpersomelforensuriqprpperstandardsofmaritimesaLbtyonboardshipsandpreventionofpoll血on舟om

Ships．Sometimesthenationallegislationcouldnotbe叩dated．

2．4　Consideration仙ehtere如Ol仙ecount町

DuetothehistoriCalreasorLS，theaverageageofthenationalmercharAfleetisveryold，Whichm膿essomeof

theirvesselsverydi血culttocomplywiththepresentintemionalandnatiOnalregulatiorLSandmles．However，

tJletLatiollalgol′CTnmCntjstJntjlJinsIOeradjcaICStJChkindsofstJbstan血rdl・CSSCIsLbrtheconsidcmlionoflhc

protectionofitsnationalmitimeindustry Undersuchkindofcircun加治，theintemadonalandnadonal

regdationsandrulescoddnotbeimplementedproperly．

3．ThesolutioJlSbrtheprt）tIlensbrtheimplememtationofinternationalandnadonal托guhtionSand

ruleS

Howto tackletheforesaidprdblemsisthekeyissuefortheimPrOVementOftheimPlementadonofthe

internationalandnationalregulatiorLSandrules．Thesolutionswi11foctlSOnthefo110wingareaS：
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3．1magState Re叩On曲ility

TheUNConvendonontheLawoftheSea（UNCLOS）establishesthe伽皿damentalprinciplesandtherd）ymakes

itcleaqthathavingashippingregisterisnot弧un飴tteredrighIofasovereignstakbutonewhichisqualifiedas

aresultofthedbligadonsimposedonthestate，eSPeCianywithregardtoensuru唱COmPl血cewithintemational

mimimumSa飴ty，pOlludonp代Ventionandsocialstandards．

Thedutiesamdre印OnSibihticsofflagstatesareAnnlyestablishedininAemadonallawandprovisiorLSaqe

bindingall states．Al1flag states should abide bytheirintemionalobligationsand take the necessary

enbrcementmeaswessoastosectuetheimplemenlationoftheintemationalcozrvemions byvesselsflying

血血nag．

nLe曲rtsofFlagStaIesareofprimazyimportaJICeinensuringthatshipsconforntointemadonalsa飴ty

StandardssuchastheISMCode．ThatiswhytheMhritimeSa飴tyComitteeoHMOiscurredylookingido

iJPPrOvingFlagStateiJq）lementadonofthem曲目MOsa飴tyconventionsthro頑itsFSISl血一Comittee，aS

Wellasfocusingonstreamingtherightsanddbligadonsofportstates．

TheFlagStatedberesponsiblefbrthefo110wingaspectsinrespectoftheimplementationofthcintemahonal

00爪やntionSand血0血柁辞llad0那　dBdemdyand餌伍de叫y

3．1．lEstablishingtheACCeS山7nadozLdI曙isl鵬iontoguidepmperimpIcmedati0nOftheiJltemadonal

COnVentions

itisthedbligationoftheFlagStateto血a負the tdonallegisIationforthei叫ementadonoftherelevant

internationalmitimecomndons．Nom虻）Conve此ionspedaining tom訂旭mesalbtyorm血eenvironment

protecdon，eXCePtthehtermdonalRegulations血rfbve血gCollisionsatSea，iscapableofbeingproperly

implementedwithoutdeta止edregulatiOnsorrules．Fromamerelegalpointofviewitm町Seemadequatcif

thereisapICCeOflegislationdeclaringanⅢdOCo皿Ve血ionasnational加Am血rofdevelopingcoⅧ血es

血din血isw町

3．1．2EstablishitLg COntJ－OI medlaniSn tO en飢Ire theintemational co皿VetLtionS tIeitLg PrOPerly

implemented

alargenumberofAdmimistrationbavedelegated血llyorinparttheirstatutorywo止toClassificationSocieties．

EvenifanAdmisbl血ondecidedtodelegatetheirfullwo止totheClassi丘cationSocieties，thenecessary

legislationmustbedevelopedandadoptedandsomegtddancemustbcgivenbytheAdmimistrationtothe

Societies．TneAdmimistrationznustestd）lishsomecontrolmechanismtobeabletomomitortheworkbeing

Carriedoutontheirbeha旺　EachAJhninistrationmustbeawarethattheresponsibilitycanneVerbedelegatedto

Otherpa止iessuchastheClassificationSocieties．Itisalwaysthe丘rstresponsibilityoftheFlagStaletoerLSllre

Shipsflyingitsflagtoimplementtheintern如ionalcomTemions．

3．1．3恥kingmeasuresfbrcnbJtemeJltOftheiJnPlementationoItheintemLationalcotLVeJItions

FlagStatesshouldalsoconsidertakingaddidonalmeasuressuchasbringingpr∝∝dingsagaidsubstandard

VeSSelsflyingtheirflag，andim匹Sing pcnalties of adeqtlate SeVeribr to discotmge suchvi01ations of

internationalmimiJmmiesandstandards．TheFlagStatemustbeawa∫ethatPortStateControIcannever

Sl血StitutetheFlagStatethoughsometimesthePortStatecanfindthesubstandardvesselsandforcethemtotake

appropriatecorrectivemeasurestomeettherequrementsoftherelevantCOrrVentions．
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3．1．4investinthemaritimtS∝tOr

due totheforesaidreasons，One Oftheprd）lemsintheimplementation ofthe血ternationalamdnational

regulationsistheladkofmoney；SOitistheFlagState’sobligadontoseekmoncyEbrthei皿Ve或mentinthe

mitime負eldinorderto餌lyimplementtherelev弧tintemationalandnadonalregulationsandru1es．

3．2　PodStateReSpOnSibi蜘y

PortStateControl（PSC）whichm鞄IIStheinspectionoffbreignflagvesselviSitingnationalporLshasbcen

ddinedasthelastsa飴tynetinmaritinesaftty．PSCisrecogmiZedasbeiqa或epintherightdirectiontowards

theeradicationofsd）Standard血ips，WhenitiscarriedoutinaccordanCewithuOAsse血blyresoluti0nSand

recommendations．

PortStateControlisdescribedasasecondarytierofenforcement，theBrstresponsibilityforcomplianCewith

intemadonalconvendonstandardsremainswiththeFlagState．PortStates訂enOtdbligatedtoh甲eCtforeign

Ships、butdosointheinlerCSIsOrSa血tyandpolluliottpreventiotLWhilcFlagStatcsarcresponsiblcfbrLhc

enLbrcementofIMOCorrvention，PSCisseenas血1丘Ilingacaretakerroleinternsofsupervisingtheapplicahon

OfConventions．PortStatcControlaimsatelimiJntingtheoperationofsubstandardddpsbutitisnotaslibsdtute

fortheFlag State’sre叩OnSibilities．Theincreasing魚iltmonthepartofsomeFlag Statesto e飴Ctively

implementanden血rceintemationalstandardsforsafttyaJldpollutionpreventiOnhasledtotheincreased

StrengtheningoftheroleofthePortStateasapolicingmechamismfbrtheshippingindustryanda“sa飴tynet”

払r血enagStがe．

Inrecentyears，PortStatc ControlhasbecoJn¢akeyelementinsindingoutunSCruPdousoperatOrSand

eventualIyclim血dingsdbstandardvessels．ItisnowcommonlyadknowiedgedthatPortStateCorLtrOlwill

playanimporta血roleindetermnlngWhcdlertheimplement鵬onof血eintem虹ionalcoIⅣentionsonboad血ip

isase飴cdveasdesired．ForinstanCe，thePortStateControlOmcers（PSCO）winveri＆theCertiAcatesofthe

ISMCodesuchastheDommentOfCompliancePOC）andtheSaLttyManagemeI止Ccrtificate（SMC）onboard

theshipswhichhavetocomply．lfthePSCOhascleargmunds血rbelievingthatthemasterandcrewarenot

蝕血liarwithcssemialshiPoardsaLbtyprocedures，theoperationaldrillsanddemons血donsm町bcreqtdred．lf

theoperadonalproficiencyofthecrewisnotofanaccqptablelevel，theshipmaybedetained．Thsdecisionwill

bbasdon也eoplmOnOf也epSCO．

3．3　ClaきSilk如ionSociede5RがpOnSi相和

thegreatestco血butiontoimprovemitimesa飴tycanonJycomefromhigherconfonnamcebytheworldfleet

torecogmisedIMOConventionsandintemadonalstandards．Astheal血10rmendonedbefbre，muChofthewo止

OftheAdmimishtionhavebeendelegatedtotheClassi点cationSociety．SotheClassificationSociedesm鮎tdo

theirworkinaccordancewiththerelevarBintemationalandnatiOnalregulations．FbrirLStanCe，manyFlag

Admidstrationsh2LVedelegatedtheh血onalAssociationofClassificationSocicty（IACS）toissuetheSaftty
ManagementCertificate（SMC）forshipsduetolackofresotms，andsomeFlagAdmimistrationsalsodelcgated

theIACSsocietiestoissuetheDocumentofCompliaJICePOC）forashippingcompany．Therefore，theIACS

mtdcontroltheISMCodecerdficationdeliveryandensurethaItheISMCodecertificadonservicesareunder

the responsibility and auth0ribr OftheIACS member societyand notofany ofits sld）Sidiary bodies or

Sub40mtmCtOrS．

3．4　取鵬ningperSOnnel
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itisveⅣimpo血tto叫匹（Ⅳe也e匹指OnndawmeSS血r血e血tem慮0皿山and嘘0血r喝山慮0nStboll癖I

traiming．Humanfactoristheoneofthemost叫portant血ctorsinthepm∝SSOftheimpleme血onofthe

intem瓜ionalandnationalregul釦ions，Particular血rthesea血rers．Whenreadingrqportsoninvestigationsinto

maritimecasualtiesoverthedecadesitbecomesclearthatmostcasualtieshavecomeaboutasaresultofhuman

ぬilures．Thestatisdcalanalysessuggcstthat訂0und80persentofallshippingaccidentsarecausedbyh皿an

errorlTheunderlyingtruthisthatthCactoromissionofhtmbcingphyssomepartinviduallyeveryaccident，

includingthosewherestruCturalorequq）ment血ilwemaybetheimmediatecause．Itisthehiminginstitudon’s

Obligationstotraintheseafarersandletthembetterunderstandingtheal1relevantidernationalandnational

regulations．ForinstanCe，theintemationalcorrvendonontheRegulationsfbrPreventingCollisionsatSea，1972

istheoneofthemostimportadcoⅡVl山ons血rthema血eo伍cers，firsdy，thqhavetounderstandtheexact

meanJng Ofeachprovisionofthcconvention，thentheycouldknowwhytheyshould dosoorwhythey

Shouldnotdosodmingthenavlgation．

4．Conclusion

¶leFlagStates，thePortStates，theClassificadonSocieties，ShippingCom押nleSandnaininghstitutionsshll

WOrktogether fbrthe血11yimPlementadonoftheintemationalandn如ionalregulationsandmles．Ofcowse，

thefirstresponsibilityfortheimplementationoftheconventionsstillremainsintheFlagStates．
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ABSTRACT

TheISMCodehasheraldedanewerainshippingandshippingmanagement・TheDocumentofComplianceand

theSafttyManagementCertincateofISMaretheonlystatutorytradingcertincatesthattakeintoaccountshore－

based management strategleS．TheISM Codeisthe nrstIMOinstrument tO COmbine both shore－based and

Shipboardstandardsinacoherentmanner・

Althoughthe STCW Convention clearlyidentifies pro坑ciency standards and knowledge requlrementS fbr

Shipboardpersonnel，therearenosuchstandardsfbrshore－basedstaff．Thisisanissueassuchstaffcanalso

affbct the quality and the efnciency of the ship management process・STCW－95　addresses company

responsibilitiesthatwerenotdennedin STCWT78．0n theotherhand，althoughClause40ftheISMCode

requireskeyshore－basedperSOn（S）tobenominated，itdoesnotclearlyindicatethequalificationsofthesestaff

WhjJecarrylngOuttheirshipmanagementfunctions・

Theassuranceofsafttyandmarineenvironmentalprotectioncanonlybeachievedbytheefncientintegrationof

Shore－based and shipboardperSOnnelqualincations fbrthe difftrent ship managementfunctions．This paper

providesdefinitionsofpronciencyandproposesinterrelationshipsbetweenshipboardandshore－basedpersonnel

Whichwillreducehazardousoccurrencesandotherriskparameters・

ThisstudyproposesproficiencystandardsfbrstaffinvoIvedincrewlng，0perationandthetechnicalactivities

associatedwiththecoordinationoftheneetmanagementprocess・Inaddition，theroleofexecutivemanagement

and theinterrelationship between the commercialand technicalship managementprocesses are considered，

WhilsttakinglntOaCCOuntinternationallegislation andregulations・Claimshandlingand supplylngneCeSSary

resourcestoshipsarecoveredundertheoperationalmanagementoffleetdirectors．

KEYWORDS：Pronciencydesignation，qual摘cationrequlrementSforshore－basedstaff，Shipmanagement

l．htroducdon

TheinternationalrulesandregulationsthatareestablishedbytheIntemationalMaritimeOrganisation（IMO）for

the technical management of ships are mainly fbcussed on two crucial outcomes－Safbty and pollution

prevention．TheserulesandregulationsconcentrateonthespeCificationsofshiplsstructure，themachineryand

equlpmentthatshouldbeprovidedandoperatedonboardthevesselandthepronciencyofcrewmembersto

nameJuStaftw．TheISMcodeistheonlysetofIMOrulesandregulations，fbcussedontheassuranceofsafbty

andpollutionprevention，that addresses shore－based requirements（Traves，1997）・TheISMCodeprovidesa

management methodology fbrimplementlng the rules and regulations described under SOLAS，MARPOL，
COLREG，LOADLINEandtheSTCWConvention．
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TheISMCodedenneswhathastobedone，butdoesnotmakeanyclearexplanationsonhowitshouldbedone

（ErandSogut1999）．Thisproducesagreatdealofuncertaintyfbrbothexternalandinternalauditors．Inan

internationalenvironment，itisdifnculttoalwaysproduceaslnglespecincruleasitmaynotbeappliedeasilyto

every shipping company・Moreover，apreSCrlptlVe reglme may be di甜cult toimplement for shipswith a

mu］tinationalcrewanddiffbringculturalapproachestoshipmanagement・Themethodsproposedinthisstudy

aimtodenneandproperlyimplementtheminimumrequlrementSOfshorebasedpronciencythatarerequiredto

produceaneffectiveshipmanagementprOCeSS（Er2001）．Ideally，thispaperwillprovideablueprintforensuring

the safttyand efftctiveenvironmentalmanagementofships whilstatthe same timeensuring the continual

improvementofqualitylnShipping．

2．WhyDoWeNeedtoDefineProficiencyStandardsfbrShore－BasedStaLrT

TheanalysISOfl13deficiencieson68shipsrelatlngtOthelSMCodeintheyear2000indicatesthattheyare

mainlycausedbytheinsufficientcoordinationandunderstandingoftheinternationalrequlrementSOftechnical

Shipmanagementbyshore－basedstaffandtheship’screw（Equasis2001）．Them如Orityofdeftctsarecausedby

Operationscarriedoutbyshore－basedpersonnelwhoareinadequatelytrainedorpoorlysupervised・Therestof

thedeftctsaremainlycausedbytheinadequateimplementationofactionplansdefinedinshipboardoperatlng

procedures．

Thedominantcausesofdencienciesinyear2000areillustratedinTablelwith1999Statisticsincludedfbr

COmparison．

Table．lDominantcauseofISMdencienciesinyear2000・

C au se Le a ding C au ses of IS M D eficiencies N o．or N o ．or ％ N o．of

N o． Item 5

20 00

Item 5

1999

（Y r

20 00）

D etaina ble

D e且cien cies

1 P oor m aintenance of ship and equipm ent 38 44 33．7 7

2 Insuff icient fami liarisation of crew and com pany

staff w ith S M S

3 1 19 27 ．4 8

3 F ai Iure lo satisfhctorily carry outem ergency

response drills

15 13 13．3 7

4 Im prop er docum entation of SM S 1 1 14 9 ．7 3

5 Im proper D O C or SM C 10 9 8．8 2

6 O ther （relating to S T C W regulations） 7 6 6．2 2

7 Inadequate language ability of crew m em bers 1 13 0 ．9 1

Ingeneral，thetotalnumberofISMdencienciesslightlydecreasedinyear2000comparedwiththedenciencies

thatoccurredinyear1999．Inbothyears，thenumberofdencienciescausedbypoormaintenanceofshipand

equipment（CauSel）wasthegreatest．EveryPortStateControlinspectionaddressesthemaintenanceaspectsof

Ships什omboththehardwareandsoftwareviewpolnt．Itemsrelatedtotheinsufncientfamiliarizationofcrew

andcompanystaff（cause2）andimproperdocumentationoftheSafttyManagementSystem（CauSe4）havealso

increasedfrom1999to2000．Interestlngly，the cause related to theinadequatelanguage abilities of

CreWmembers（CauSe7）Showedaremarkablereductionbetweenyear1999and2000・

LookingatspeCinc causes，Causel and2areconsistentlythemostprevalentwithlhe dramaticincreasein

unfhmiliarityofcrewswiththeSafttyManagementSystem（Cause2）beingapotentialconcern∴However，this

increasemayreflectagreaterfocusonthismatterbyPSCsurveyorsandsomecareisrequiredininterpretlngthe

results，nOWandinthefuture．

Theabovesevendominantcausesofdeftctcanbeclassifiedintotwogroups（Redftrn1998）；narnelygroup

“A”，Ofconventiona］causeswhichhavealwaysbeendetectedbyPSCsurveyors（CauSeSl，3and6above），eVen

priortotheISMCodecameintoforce，andgroup“B”forpost－ISMCodecauses（CauSeS2，4，5and7）・

TheratioofbothgroupsandthecomparisonofdencienciesareillustratedinFig・1・I（CanbeseenthatgroupA

andBwerealmostequalil－bothyears．
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騨

G ro up A　 G ro u p B

5 3％　　 47 ％

Fig・lNumberofISMCodedencienciesclassinedbydominantcausesandgroupeddominantcauses

Now，takingthesamedencienciesinTablelfbryear2000andrelatlngthemtoeachoftherelevantISMCode
Clauses，WeObtainTable2．

Table2．1SMDencienciesclassinedineachclauseoftheISMCode

C lause

N o．

C lause N o．of

D en ciencies

Percentage

1 G eneral 5 4．4

2 S aftty and E nvironm entalP rotectio n P olicy 0 0．0

3 C om pany R esponsib ilities and A uthority 3 2．7

4 D esignated P erson（S） 3 2．7

5 M aster’s R esponsibility and A uthori ty 5 4．4

6 R esources and P ersonnel 11 9．7

7 D evelo pm entof P lans tb r Shipboar d O peratio ns 7 6．2

8 E m ergency Prepared ness 17 15．0

9 R eports and A nalysIS Of N onco nfom ities，A ccidents and 7 6．2

H azar dous O ccurrence

10 M ai ntenance of S hip and E quipm ent 34 30．1

11 D ocum entation 7 6．2

12 C om pany V erin cation，R eview and E valuation 4 3，5

13 C erti抗cation，V erin cation and C ontrol 10 8．8

T O T A L 113 10 0％

WecanseethatClauses8and10producedthemostdeficienciesinthisyear・Thesedenciencieshaveaclose

relationshipwiththeReportsandAnalysISOfNonConfbrmitiesandAccidentsandHazardousOccurrenceas
statedinclause90ftheISMCode．Inordertominimisethere－OCCurrenCeOfthesamenon－COmpliancesbothin

thecompany’sofnceandonboardtheships，theDesignatedPersonAshore（DPA）andtheship’smasterplaya

crucialroleinthecorrectiveandpreventativeactions（Hunter1998）・

Thestatisticaldistributionofde坑cienciesclassinedforeachclauseoftheISMCodedependingonthetypeof

ShipisillustratedinFig．2
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Fig．2：ISMDencienciesclassinedineachclauseoftheISMCodeandtypeofships

ItcanbeseenthatthenumberofISMCodedencienciesonbulkcarriersaccountfbr60％ofthetotaldenciencies

foralltypesofships．De伝cienciesrelatingtoClauseslO，8and60ftheISMCodearethemostprevalentacross

allshiptypeswithbulkcarriersagaindominating・WithrespecttoclauselOoftheISMCode（relatingtothe
maintenance of a ship andits equipment），matly bulk carriersand gas／chemicaltankers show the same

denciencies．Theroleofvettingaspartoftheapprovalprocessfbrcharterersforoillankersandgas／chemical

Carriers has undoubtedly had asignincanteffbcton the reducedincidence ofdenciencies on these vessels，

espeCiallycomparedtobulkcarriers．

3．IdentificationofProficiencyandtheExpectcdDutiesandResponsibilitieshrShore・BasedStafr

Toensureasatisfactorylevelofsafttyandenvironmentalmanagement，aShipmanagementcompanyneedsto

havekeypeOpleundertakethefollowingactivities（Er2001）：

＞　CboTdLnationandErecution：Theperson carrylngOuHhese activitiesis theFleetManagerorthe

General Manager of the Marine Division・These people are responsible fbr the technical and

COmmerCialmanagementofshipsastheir伽StprlOrityandprovideallthenecessaryresourcesonbehalf

Oftheseniormanagement．

＞　Pperational：ThepersoncarrylngOuttheseactivitiesisusuallytheOperationsManager・ThisperSOnis

responsiblefbrthepre－fixtureand post－nXture Ofshipsincludingthe voyage and cargo pIans，POrt

Operations，Shipsupplies，implementationofcharterpartyrequlrementS，theclaimshandlingprocess，

emergencypreparednessbothfbrtheofficeandshipboardsta托andtheworkasslgnmentOfoperations
Superintendents．

＞　Tbchnical：The person carrylng Out these activitiesis termed the Technical Manager・He／sheis

responsiblefbrthemaintenanceoftheshipanditsequlPment，SupPlyingfuelandlubricationoil，any

necessaryShipdockingandrepalrWOrks，thetraceabilityofaship’sstatutorycert摘cates，andthework

asslgnmentOftechnicalsuperintendents．

＞　Crewing‥This person，Cal1ed the Crewlng Manager，is responsible fbr recrultlng CreW members，

implementlngpre101nlngShiptralnlngprOCeduresandthearrangementOfcrew・

TheassociatedjobdescrlptlOnSfbrthepeopledescribedaboveallhavethefbllowlngO句ectives：

O Topro－aCtivelycontrolandmaintainthecompany’sSafetyManagementSystem；

o To control non－COnfbrmance’s and take corrective actions with theintention of preventlng re－

OCCurrenCeSOfqualityandsafbtysystemde甫ciencies；

O Toensurethatanylmplementedcorrectiveactionsareeffbctive；and

o Toundertakemanagementreviewsthatidentifysystemweaknessesandeliminatetheseweaknesses・
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Thequalincationlevelsandtheexpectedfunctionsofeachkeyactiv．tylntermSOfresponsibilitiesandauthority

OfeachdesignatedpositjoninaShipManagementCompany’ssystemthathasparticularinnuenceonthequaJity

OfserviceandtheefftctivenessoftheSafttyManagementSystemaredennedinTables3and4below．

TabJe3・Expec【edProficiencyandIdeT7t摘CationofTrainlngNeedsfbrCoordinationandExecutionActivities．

C O O R D IN A T IO N A N D E X E C U T IO N A C TIV IT IES

R equiredJE xpected P roficiency IdentiEication ofT rai ning N eeds

1・Eff icientand economi calrunnlng Ofthe m arine operations Course：Ship M anagem ent
O utDutSkills：Integrated im plem entation of

the C om m ercialand TechnicalM anagem ent

OfShipsincluding budgetplannlng，runnlng
COStanalysis，Ship finance．

and transportation requlrem entS Ofcar gO，fbrm ulating
budgetsfbrm anagem ent，m Onitorlng，and m aintenance of

Q uality and Saftty M anagem entSystem s．

2・Efftctive im plem entation ofthe Q uality and Saftty
Course：B usinessA dm inistration
O utDutSkills：Processm anagem ent，failure

m ode anal ysis，SCOpe Ofassessm ent
techniques，decision－m aking，team W Ork
approach．

Policiesand providing the inftastructure required to enable
the Com pany 【o m eelilS desired o叫ectives and stated ajm s

Ofproviding aqual ity service to its custom ers．

3・In liaison wi th the otherD epartm entalM anagers Course：H um an Resources
producing and developlng prqJeCtS，budgets and determ lnlng O utDutSkills：C om pulsory rules and
the trai nlng requlrem entS both fbrofnce staff and shipboard regulations overview，Organization theory

PerSOnnel・Providing necessary resources（including and plannlng，pe rfbrm ance evaluation，
pe rSOnnel）and supportfbr the departm ental activitiesto reSOurCe m anagem ent
Carry Outtheirfu nctions fbrim plem enting the Q uality and

Saftty M anagem entSystem sefftctively．
4・Planing and im plem entlng the intem al audits ofthe Saftty Course：As sessm ent＆Im provem ent
M anagem entSystem ，perfbrm ance evaluation an d review to techniques
ensure the e能clivenessorQ uaHty and Sa托ty M anagem ent O ulDulSkiHs：A uditand inspe Ction

System s techniques，reView and strategy planning．

5・Enough know ledge and experience to ensure the saft
Course＝C onventional Requirem ents
O utt）ut Skills：A nal ysIS OH M O rules and

regulations，PSC requ汀em enls，P＆I and
insurance requirem ents．

0pe ration ofships and to provide a link between the
COm pany and those on boar d．

6・ControlofQ uality and Safbty M anagem entM anualsand
Course：D ocum entation M anagem ent
O utDut Skills：Princlples of docum entation，

recordsand checklistfo rm ation
related proceduresand docum ents．

7・R eportlng and anal ysIS Ofthe non－COnfbrm itiesand
Course：N on－Com pliance M anagem ent
O utDut Skills：M anagem ent system failure

anal ysIS，Critical fu nctions overvi ew，Close
OutPrOCeSS investlgation

dencienciesand verincation ofcorrective action to rem edy
defbcts in fheQ uality and Saftty M anagem en【System．

8・Planlng and executlng the em ergency preparedness
Course‥C ontingency Plannlng
O utDutSkills：A ccident／C asualty CoverU p，

processboth fbrotTice and shipboard personnel Relationsw ith 3rdparties，M inim islng

PrOSPeCtive deftcts

SimilarlytheDesignatedPersonAshore，dennedinISMCodeclause4，muSthavethesamepronciencyand
knowledgefbrthedennedactivitiesillustratedinTable3・

Theproposedactivitiesfbrtheothershore－basedkeyperSOnnel（Er2001）inShipManagementCompaniesand

theirproficiencylevelorbackgroundintermsofauthorities，reSpOnSibilitiesanddutiesareillustratedinTable4．

Table4．ExpectedProficiencyforotherkeypersonne10faShipManagementCompany．
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K E Y P E R SO N N E L O F A SH IP M A N A G E M E N T C O M P A N Y W H O tIA V E A D IR E C T E F F E C T O N
T H E S A F E T Y M A N A G E M E N T SY ST E M

O P E R A T IO N T E C H N IC A L C R E W m G

M A N A G E R M A N A G E R M A N A G E R

O perationalactivities related to the T echnicalactivities re］ated to the C rew lng aCtivities related to the
Saftty M anagem entSystem are： Saftty M anagernentSystem are： Saftty M anagem entSystem are：

り Training ofshore based staffrelating H O perationsand com m unication ト）O perations den ned by

【o the Safbty M anagem entSystem ． wi th ships defined by【he C o ntlngenCy R ules and related
2－）Planning and preparing training needs C ontlngenCy R ules and re）ated procedures
and trai n］ng Curriculum ofshore based staff PrOCedures． 2－）Responsibilities o fthe
fbrthe approvaIofthe D esignated Person 2－）Responslb111tleSOflhe C rew lng M anager relaled to

Q uality and S afbty M anagem en t
A shore． TechnicalM anagerre】ated to the

3－）Controlofprocedures and other Q uaIity and Safety M anagem ent

docum entsas denned by the D ocum ent System including： System lnCludlng：

ControIR ules and rela（ed procedures・ a－）Providing necessary a－）Planning and p reparing

4－）O perationsand com m unication wi th infbrm ation’sto vessels aboutthe tralnlng needs and trainlng

Shipsdefined by the C ontingency R u】es regulations pertai nlng tO Ship curricula of shore b ased staff

and related procedures． equlpm ent fbr the approval of the
5－）Plan ning and im plernenting com pan y b－）Procurem entofships’stores， M anagem entR epresentative／
em ergency dri lls． SPaleS，SupplleS，and lubnc誠Ing D esignated P erson As hore．
6－）Responsibilities of the O peration Olls b一）O perations related to

eval uatio n，prOm O tion，
M anagerrelated to Safety M an agem ent C－）Checking an d supervision of

System including： m easures fbr prevention of

a－）ControIling al】voyagesand their m achinery accidents dlSClp llne and paym entof crew

COnneCtions． d－）Analysis ofcausesof m em bers．

b－）Providing fbr the prevention and m achinery accidentsand fhilures， C－）Provid ing necessary

handling ofm arine casualties and gi vIng exam ination ofm easures to prevent infb rm ation’s to vessels about

inform ation’sto ships． recurrence，and execution ofpost－ the natio nal and international
C－）Exami ning the risks of han dling accident／post－failure handling reg ulations，eSpeCial ly ST C W
dangerous and special cargoes，and Operat10nS 95．
reportlng infbrm ation to ships． e－）Provld】ng neCeSSary teChnlCa］ d－）0 pe rations related to heal th，
d－）M aintaining health and saftty infbrm ation to vessels

COnditions，and distributing necessary ト）Planning and execution ofhull Saftty，and m anagem ent of

inform ation to ships． and englne m aintenance m edlCaltreatm ent．

e－）M aintaining necessary instructions fbr m anagem ent，and eva］uation of e－）0 pe rations related to

the prevention ofm arine and atm ospheric m aintenance contractors em plo ym entof crew m em bers，

po日ution． g－）Planning and im plem entation labour m anagem ent，SerVice，

fJ Providing infbrm ation on a safb sea Of shipbuildjng and ship and w elfare．
route and providing teclm ical inform ation’S m odincations fr）0 pe ratio ns related to
related to port facilities． h－）Pl nning，arrangem ent，and COm m unication w ith crew
g－）O perations pe rtaining to ship lm plem entatlOn Ofdry－docking m em b ers’fhm ilies．
insurance，P＆Tinsuran Ce，aLld othership－ i－）Collection and study of

related insuran Ce． info rm ation on m achinery and

h－）Providing necessary infbrm ation to equlPm entfbr prevention of

VeSSels aboutthe conventions，regulations environm entalpollution

and　m les． j－）Research into safe m achinery

i－）Providing necessary inform ation to Operation and into facilities，fu els，

VeSSels aboutm arine techno10gy． 1ubricatlng Oils，and w aterquality

j－）Researching m atters pe rtai ning to ship

m an agem ent．

as they pe rtain to m achinery

4・AdministrationofSafety and EnvironmentalManagementand Refresher Coursesfor Shore－Based
StaⅣ

Theshore－basedStaffPronciencyDesignationduringtheshipmanagementlifbcyclecanbeestablishedbythe

initial certincation of key managementperSOnnel takinglntO aCCOunt the Administration of Saftty and

EnvironmentalManagement（AS＆EM）needsthatconstituteallshipmanagementactivitiesbothintheoperation

andmanagementlevel・ThedetailsoftheproposedPro甫CiencyDesignationprocessisillustratedinFig・3．
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Manager？

CallSBS
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BAI：ShippingEconomics
BAH：ShipManagement

BAITI：lJ）gisticManagement
BAIV：HumanResources
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BAVI：tnSPeCtion＆Audit

BAVlI：Chartering

BAVm：Insurance＆Coverage

1　　PhaseⅣCouSeS

EI：MaintenanceandExecution

En：ContingencyPlannlng

Em：LogisticManagement

EIV：NonComplianceManagement
EV　：PerbmanceEvaluation

EVl：SuⅣeylng
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COnStitutesthefollowlng
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PhasenCourses

PhaseⅣCol耶eS

Fig．3Proposed LoopCyclefbrShore－basedStaffPronciencyDesignation

Thenrstdecision－makingprocessintheloopdecideswhethertheapplicanthasbeenemployedasashore－based

Staffintermsofkeymanagementpersonnel（SBS－KP）priortoapplyingthePronciencyDesignationprocess．

Denning the five difftrent accesslevels ofqualincations for each mqor activlty，Shore－based staffcan be
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Cert摘edfor且vediffbrentpronciencies．Foreachpro且ciencylevel，theminimumrequlrementSCanbeconsidered

O theInitialCert摘cation，

O PronciencyRefreshment（PR）duetotheefftctsofnewregulationsandtechnologychange，

O Upgrading Proficiency Level（UP）fbr promotion startingfrom Marine Superintendent or Technical

SuperintendenttotheDesignatedPersonAshore（DPA）

ThedurationofindicatedPronciencyDesignationcoursesfbreachquali丘cationandtherefreshercourseperiods

areillustratedinTable5・Toupdateexistingknowledge，refreshercoursesshouldbeheldatleasteverythree

yearS・

TableS．ProposedCourseSchedulesforProficiencyDesignation

Qualincations DPA Operation Technical Crewlng Superintendents
andCert浦cation M anager M anager M anager

ⅠnitialC ertification 79 hrs 24 hrs 20 hrs 15 hrs 30 hrs l c ourse

l D urationRefreshm entCert． 27 hrs 15 hrs 12 hrs 10 hrs 20 hrs

5．ResultsandDiscussions

Theleadingcausesofdencienciesthatfrequentlyoccuronboard ashiparemainlysourced byinsumcierlt

COOrdination between the key omceperSOnneland the master／chiefenglneer．Thisinadequate coordination

mostlycomesfromthreemainaspeCtSOftheshipmanagementprocess：

O thekeyofficeperSOnnelcannotadequatelydescribewhattheirexpeCtationsarefbrtheefncienthandlingof

Shipboardoperations；
Oimproperlycert摘edcrewmembersareemployedindirectviolationoftherequlrementSOftheMinimum

SaftManningCert摘cate；and

O theMastersandseniorofncershavenotbeendelegatedsufficientauthoritybyLheCompany．

Thesecond andthird causesidentified abovecouldeasilybe avoidedbyredenningthetralnlng needs and

properlynotifyingtheship’so飢＝erSWhatisrequiredofthem・Thenrstcause．ismoredimculttoovercome
becausegenerallythekeyofncestafFaremOStlyexperiencedinshipboardoperatlOnSfbrdifftrenttypesofships

andtheyareemployedafteracompetitiveselectionprocess．TheactualpaucltyOftheirknowledgeiscausedby
theimplementationofnewinternationalregulationsandrules．ThisleadstotheShipManagementCompanies
needingtostrengthentheirtechnicalandcommercialshipmanagementcapabilitythroughshort－termandlong－
termplaning／executionactivities・Thisenablesthemtoreduceexpensesandprovideacompetitiveshipoperatlng

Capability．

Thisstudyofftrsanapproachfordenningthekeyshore－basedperSOnnelpronciencyrequlrementSinorderto
minimise the denciencies，hazardous occurrences and accidents．Although the STCW Convention clearly

identinespronciencystandardsandknowledgefbrshipboardperSOnnel，itdoesnotmeanthatallthecritical
fhctors，relatlngtOthehumanelement，areincludedinshipoperations・ThepronciencyrequlrementSfbrshore－

basedstaff，includingtheDesignatedPersonAshoremustbeidentinedaswell．ThisstudyproposesPronciency

Designationsfbrthesuperintendents，CreWmanagerS，teChnicalmanagers，Operation managersand DPAs．by

denningtheirtasks and theirexpected knowledge・Pronciencyleveltralnlng needs are considered fbr each

qualincation．Thedurationoftheproposedlrainingfbreachqualincationandtheassociatedrefreshmentcourses

arealsoindicatedinanimplicitmannertoovercomethere－OCCurrenCeSOfanytypeofcasualties，denciencies，

nonconfbmitiesandunforseenexpenses．InlhiswayabetterSafttyandEnvironmentalManagementSystemis
ensured．
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ABSTRACT

AccomplishmentofcontinuousimprovementcanonlybeachievedbytakinglntOaCCOunttheminimizationof

prospective deftctS that could result due to management and operationlevelnon－COmpliancesin maritime

education and trainlnglnStitution・Decision－making andimplementation ofprinclples should be continua11y

reviewed to ensure the quality objectivesarein process at trainlnglnStitutions，The mqor factors thatare

afftctingtheactualprocessoftraininglnStitutionlsqualityaremostlycausedbyimpalrmentOfteachingmethods，

notproperly deRnedlearnlng and understandinglevels fbrstudents，and theinadequate administrativelevel
COurSeprOgramSandcurriculums．

Thesefactorscouldactivateeducationa］effectivenessindependentlyorsimultaneouslylnterrelated．Then this

COuldleadtoincreasethenumberofcorrectiveactionsinacomplexmannerwhenthepsychologlCalfhctors

begintodealwiththetralnlngprOCeSSaSWell・AscientincapproachshallbecompulsorytoresoIveandprevent

thetrainingdeftctsfbrachievingqualityatMaritimeEducationandTraining（MET）institutions．

Itisalsoexplainedthatacademicstaffpotentialbackgroundsandtheirknowledgeintegritywiththeapplication

Ofmaritimeneldofstudiesplayasign摘Cantroletoensurethequalityofgraduates．Inthisstudy，thegeneral

termsofnonqcompliancemanagementintralnlngandeducationisproposed．Inthisrespect，theimportanceof

StatisticaltechniquesandevaluationmethodsareClearlyemphasized・TheoutputsofthlSStudyareproposedto

generaldiscussion and reviewwith the other Maritime Higher Education and TrainlngInstitutions on a
WOrldwidebasis．

Consequentlyltisalso proposed to carry out similar studies fbr the otherinstitutional member ofIAMU，

achievlngtheenriChmentofsamplingtechniquesandthecombinationofsmoothandefFtctivemaritimetrainlng

andeducationquality．

KEYWORDS：MaritimeEducationandTraining，StatisticalTechnique，AcademicStaffProficiency

l．Introduction

Fortheassuranceofmaritimesafttyandenvironmentalpollutionprotectiono叫ectives，STCW95Convention

requiresqualitystandardsfbralltraininginstitutionsinaccordancewithregulationI／8（IMO．1995）．Theexisting

regulation requlreS that the effbctiveness measurements should be carried out atal11evels ofthe tralnlng

institutions．Inadditiontothatfbrtheestablishmentqualitymanagementsystemstandardsinmaritimetralnlng

and education，it suggests to utilize recognized academic accreditations or quality standards body or

GovernmentatagencieswhiledefiningthecriteriaofindependentreglStrationorcertificationbody．

Themain o叫ective ofthequality standardis to train and certifythe crewmembersin an emcientcontinual

improvement approach complying with the requlrementS OfIMO Conventions such as SOLAS，MARPOL，

STCW，COLREG，LOADLINEandILOamendmentsetc．

Itisobviouslyseenthat，qualityassuranceofaMETinstitutionbecomesmuchmorecomplicatedwhensaftty，

environmentandqualitymanagementcriterianeedtobeintegratedintotheexistingdynamicprocessesofa

tralnlnglnStitutionwhiledefiningtheknowledge，understanding，Skillsandcompetence・Assessmentactivitiesof
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allMETinstitution，sManagementandOperationalLevelson aworldwidebasisputothercrucialconstraint

CauSedbydiffbrentnationalbackgrounds．

Thequalitymanagementterminologyneedstoexplainedintermsofmaritimeeducationandtrainlngpr10rtO

de丘netherequlrementSOfSTCW－95A－I／8・Inthisconsiderationtherelationshipbetweensupplierandcustomer

additionallytheproductthatisprovidedbythesuppliershouldbeindicatedinordertode甫netheassuranceof

qualityinthegeneraltermsofqualitymanagementliterature．

Actuallythemaritimestudentisnotaproduct・Theproductistheeducationofthestudent．Inthemanufactureof

thisproduct，aSwithanyotherproduct，itisessentialthattheworker（Student）beanactiveparticipantinthe

designandcreationoftheproduct・Thestudent，WhoistheperSOnWhostayswiththelearnlngprOCeSSlongest，

Shouldlearntobecomethecomanagerofhisorhereducation・Thismeans，aCCOrdingtothetenetsofquality

management，thatthestudentshouldbeinvoIved，COnSCiouslyandwithskill，in【hecontinuousimprovementof

theprocessesthatcreatetheproduct・Thecustomersfbrtheeducationofthemaritimestudentareseveral・They

are，inorderofimportance，

1・Themaritimestudent，Whomustlivewiththeproductfbrtherestofhisorherlift．Thestudentmustbecome

thec0－managerOftheproductionoftheeducationand，havingsuchapersonalstake，muStbeconsiderednrst

WhenattemptlngtOdennewhatitmeanstohavequalityineducation．

2・Themaritimestudent’sparentSandimmediatefamilywho，inmanylnStanCeS，arepayingfbrtheproductand

mightalsolivewiththeresultsfbrtherestoftheirlives．

3・Potentialemployerswhowi11relyontheeducationofthestudentaftergraduationtoachievethepurpose卑Of

山eirente叩rlSeS．

4・Societyatlarge，Whichpays a substantialproportionofthecostoftheeducation and requlreSthefuture

partlCIPationofthestudentasacitizenintheoperationofgovernment，aSaCOntributortothegeneralwelfareof

SOCiety，andasataxpayerwhowillsupporttheeducationoffuturegenerationsofstudents．

2．Identificatiomof‘Quality’Conceptand VariousExpectations什omMET（S）

Afterdenningthebasicinterrelationshipbetweensupplierandcustomer，itisneededtodefinespecialboundary

COnditionsofMET・Inshippingbusinessthemanagementoftrainingandeducationcanbeconsideredasthe
technicaland the commercialmanagementofmaritime activities．Thenewregulations or rules thatwillbe

establishedbylMOhavetobetakenintoaccountasaresearchworkandtherequlrementSOfnewruleshaveto

be amendedin relevant department curriculumin an efficient manner．Aswell as the Port State Control

parameters and the effbcts of these parameterSin shipplng enVironment cause rapidly positive change

improvementsofshipmanagement・Asaresultlecturer’SacademicresearchhastopolntOutpOrtStateCOntrOl

inspectionresultsandtheclass摘cationsociety’ssurveyrequlrementSthatcompliesthestatuarycertincationof

VeSSels・FromtheCommercialsideofshipmanagement，thecharterer，scomplaintsandtheconditionofclauses

incharterpartydirectlyaffbctstheclaimhandlingprocess．ThemarinecasualtiesorcargOdamagesthathavethe

directsign摘Cantimpactintrainlngneedsmustbeconsidered．

Themaritimeeducation and tralnlngCanbedennedas asetofinterdependentprocessessuchas teaching，

learnlng，reSearChingand resourcesincluding human，materialandinfbrmation thatfunction harmOniouslyto

achieve speC浦ed educational o句ectivesin the means of ensurlng marine saftty and the protection of
envlrOnment．

InthisaspeCいhemaritimestudent－sroleduringhisorhereducationplaysaslgnificantrole，Whileobtainingthe

OutputSOfrequlrementSthatismentionedinSTCW－95ConventionA－Lr8．Themanagementofqualityandthe

assuranceofcustomersatisfactioncouldonlybedennedinasufncientmannerwhenallspeCincationsandthe
boundaryconditionsoftheproductisclearlydennedandwellmanaged．

Thetralnlngandeducationconceptcanbeanalysedinfburcategoriesfbrdeterminingthegeneralexpectations
andreachingtocustomersatisfactionphilosophy．
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a．Knowledge，Whichenablesthepeopletounderstandwhattheylearninrelationtowhattheyalreadyknow

（Bloom，1996）．Knowledgeisbothpracticalandtheoretical・TheoreticaIknowledgeprovidesthepeoplewiththe

abilitytogeneralise什omunlqueinstances・Withtheoreticalknowledge，peOPlecanaccumulatelongyearSOf

experience such as twenty years．Otherwise，with only practicaIknowledge，peOPlewillhave only one year

repeatedtwentytlmeS．

b．Know－how，WhichenablespeOpletodoandhowtoact・Know－howtakespeOplepastmerelyunderstanding．
Know－how enables people to put knowledge to work（Bloom，1996）．Know－how diffbrs signi且cantlyfrom

knowledge．KnowledgecanbeorganisedintointellectuallytightlCOmpartmentS，andthesecompartmentSmaybe

taughtasasubjecton tothemselves・Know－how，Ontheotherhand，requlreSthepurposefulorganisationof

knowledgefrom manydiffbrentareas oflearnlng・Asknow－howisextended to higherand higherlevels of

accompIishment，itrequlreSeXtenSiontomoreandmoreareasofknowledge．When teachingknow－how，itis

irnpossibletoputboundsontheareasofknowledge，Whichwi11beencompassed・

C．Wisdomistheabilitytodistinguishwhatisimportantfromwhatisnot（Spanbauer．1987）．Wisdomenables

peOpletosetpr10ritiesonhowtouseresourcesoftime，energy，andemotion．

d・Character，aSStephenCoveyhassaid，isacombinationofknowledge，know－how，andwisdomcoupledwith

motivation（Bloom，1996），People often recognise the development ofcharacter by certain character traits，

amongwhichmightbelistedas‥honesty，lnltlative，Curioslty，truthfu1ness，integrlty，COOperativeness，abilityto

WOrkalone，abilitytoworkingroups，Self－eSteem．ItisupeachMETinstitutiontoidentifywhattoincludein
eachofthesetburcategories．Itappearsthatinmaritimeeducationandtrainlng，attentionisglVenOnlytothefirst

Ofthefburcategories，WiththelasttwonotevenglVenlipservice．

In maritime education thelecturers often believe，that aHhe universltyleveltheir sole dutylS tO develop

knowledgeandpassitontothenextgeneration・Thedevelopmentofthestudent－scharacterisnoneoftheir
business．

Thelist ofknowledge that students are expeCted to acqulreis usually acomposite ofwhatis required fbr

accreditation and whatthe METinstitution decidesitself・In general，the accrediting authorities shouldpay

attentiontothedevelopmentofeitherwisdomorcharaCterinaccordancewiththegoalsfbreducationinthenew

CenturylikeCAEB，ABET，CHEAetc．Inthisrespect，thetrainlngandeducationsystemrecognisedtheexistence

Ofanumberofsupplier．customerrelations，aSShowninTablel，

Tablel，Customer－SupplierrelationsinEducationandTrainlng

C ustom er Supplier SerYices
Students T eachers

A dm inistrators

Faculty B oards

System M anagem ent
C urriculum D esign
Counselling
L eadership
M aterialsand Equipm ent
System developm entand analysIS
M aterialsand equlprnent
Policy

Teachers A dm inistrators M aterialsand equipm ent

Parents Faculty system K now ledge， Wisdom ， know－how　 and

characterofstudent
Industry Faculty system K now ledge， wi sdom ， know－how and

Characterofgraduates

3．PrincipalsofManagingQualityinTrainingEnvironment

3．1Thedi鮎rencebetweenttaturesandquality

IntheapplicationofqualityprlnCiples，itisimportanttodistinguishbetweentheconceptsofftaturesandquality・
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FeaturesarewhatthelecturerputintotheproducHodistinguishitfromotherproductsandtoappealtothe

PeOple fbr whom the productisintended．The kinds ofkJlOWledge and know－how that areincludedin the

Curriculumrepresentthefbaturesoftheeducationalprogram．AMETinstitutionmayboast，fbrexample，lhe

excellentlaboratoriesandworkshopfacilitiesforstudentuseormaytoutitscomputerfacilitiesandinternship

PrOgramWithindustry，thesearefbatures．Quality，Ontheotherhand，hastodowiththewaythefbaturesare

delivered．Laboratoriesmaybe unkempt，equlpmentmay nOtalways work，theinstructionsmay be poor，【he

internshipinindustrymaybejustanexcusetosendthestudentsawayfbratimeandallowthemtoearnsome

moneywhiletheinstitutionconsults．

3．2Thedif鮎rencebetweenteachingandlearnlng

TeachingoccurswhenthelecturershowthestudenthowheorshesoIveaproblem．Learningoccurswhenlhe

StudentngureouthowtosoIvetheproblem．Qualitymanagementineducationshouldbeconcerned with the

improvementofprocesses，teaChingandlearnlng・LearntngCanneVerbeseparatedfromthemotivationtolearn．

OneofthemostpowerfulprlnCip）esoflearnlngisthis・Lecturerstherefbreshouldpaygreatattentiontocreatlng
ahealthysituationinwhichthestudentsftelaneedtoknow．AcommonmistakeinteachinglStOCreateaneedto
knowthroughfbar，fbrexampleannounclnganimportanttesttobegiveninthenearfutureandemphasislngthat
gradeswillbestronglydependentupontheresults・Thisistheaspec【ofeducationthatmadeEinsteinsaysthatit
WaSOnlyafterhiseducation thathecould begin tolearn（GallagherandMary，1993）・EdwardsDemingis
explicitonthispolntandsaysthatftarisdestructiveofeducation・Atbestitproducesconditionedrefkxes．At

WOrSt，itgeneratescynicismanddisgustwitheducation（GallagherandMary，1993）．

3．3Theroleoftestsandexaminatioms

Qualityleadersinworldcommercehaveeliminatedtheneedfbrnnalinspection，SOShouldtheaimofacademia

betoeliminatetheneedtbrnTlalexaminationsineducation（Deming．1986）．FinalinspeCtion used【obethe

methodwherebyamanufacturerattemptedtoassurethecompanyanditscustomers【hattheproductwasfitfbr

use．Itseemedlikeareasonableapproach，and，fbrmosteducators，theconceptofannalexaminationseems
rationa1．Inindustryltisた〉undthatrelianceon爪nalinspectionincreasescost，PrOducesinfbriorproducts，and

maskstheinefficienciesoftheprocess．

AsOnewhohasbeenanexecutiveandhashadtorelyontheeducationofemployees10prOducebetter，mOre
COmpelitiveproducts，WhateveryenglneerlngeXeCutivewilltellthatmostoftheemployeesdonotknowhowto
makeuseofthematerialstheystudiedinschool・Mostuseonlyaverysmallfractionofwhattheyhavebeen
taught．TheemciencyoftheteachingandleamlngprOCeSSisloweducation，fbrmoststudents，isgettlngpaStthe
ne7’teXamination．Forexamplewhentheteacherasks，’’Arethereanyquestions？”andthe丘rstquestionisalways，

”IsthismaterialgolngtObeonthetest？’’ManyeducatorsarebeginnlngtOunderstandthefbllowlngPrlnCiple

withregardtoexaminations．

TheonlylegltlmatePurpOSeOfanexaminationistoenablethelecturerandlearnertodecidewhattodonext．

WhatisimpliedinthispnncipleisthaHhelearnlngprOCeSSShouldbeaprocessofconstantimprovementinthe

acqulSitionofknowledge，know－how，wisdom，andcharacter．Theassessmentsshouldbedesignedtoprovide

fbedbacktoboththestudentandthelecturerasameanstoimprovetheprocessesofteachingandlearnlng．The

StudentshouldusethefbedbacktoimprovethelearnlngPrOCeSS．Thelecturercanusetheinfbrmationtohelpthe

Studentimprovethewaythestudentlearns．Sinceeachstuden【mayhaveadiffbrentstyle，Studentsshouldbe

encouragedtoperfbrmtestsandtomeasuretheresultsofdiffbrentapproaches・

Thelecturershouldusethefbedbackh・Omallstudentstoassesstheeffectivenessoftheteachingprocessandto

improveit．At the beginnlng Ofthe semester，thelecturer should discusswith the entire class thelist of

COnlpetenCiesandthelevelofmasteryexpectedR）reaChcompetenCy・Thestudentsshouldparticlpatein the

discussion ofeach competency；how they，themselves，Willknow theirlevelofcompetency；how theywill

demonstrateit；howthelecturerwillassessit；andwhatthelecturerwi11dotohelpthemachieveit・

4．EstablishmentofQualityActivitiesinMETInstitutions

Qualityactivitiesarenecessarybecausetheirsuccessfu1implementationwillenableMETinstitutionto：

・　reaCtquicklytocustomerneeds．BydetermlnlngCuStOmereXpeCtationsand surveylngSatisfaction，MET
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Institutioncanbecomemoreresponsivetotheneedsofitscustomers．

fbcuslimitedresourcesonactivitiesthattru1ysatisfycustomerneeds．Withdataandinformationregarding

CuStOmerSatisfactionareaSMETinstitution can eliminate services thatare nOt key drivers ofcustomer
Satisfaction．

makeimprovementsin a systematic way・Engaglngln the problem soIvlng PrOCeSSwillenable MET

institution to analyse fhcts and base actions on facts and test results．thereby becomlng mOre efFbctive

Organisation．

●　engageandusethecreativeabilitiesfbrallmembers・Anefftctivequalitylmplementationstrategyinhigher

educationwi11invoIveallcommunltymembersinthecontinuousimprovementandch■angeprocess・

FocusonimprovlngprOCeSSeSWhenresultsareunacceptable，METins【itutioncannowchart，trOubleshoot，and

modifythe processes that deliver those results・Inindustry，a focus on the productis perhaps the most
Straightfbrward application oftotal quality because product characteristics are relatively easy to measure，

monitor，andimprove・SupportservicesareSlowertoadoptqualitymanagementprlnCiples・Inhighereducation，
itisseen thatprogressionin theoppositedirection．Theproductofeducationisdeliveredin thecurriculum．

CurriculumisthedomainoftheMETinstitutionwhomayresistchange．Resultscanbedimculttomeasure．

AsaresultthesupplierandthecustomerrelationshipandthecustomerexpeCtationsneedtobeinvestlgatedin

moredetailedapproach・Forthisreasonitisessentialtodennethecustomerofhighereducationandtraining
institution・ForthispurposethecustomersofhighereducationareillustratedinFig．日ntermsofinternaland
externalenvironment．

Fig．lCustomersofhighereducationintermsofinternal＆externalcustomer

AsFig・2details，Whatis requiredis atwofold quality process，One that addresses not only basic offbrings

（Curricula），butencompassesadministrativeprocessesaswell．ByunderstandinghowMETinstitutioncandeliver

enhancedservice（bydeterminingwhatMETinstitution’scustomerswouldliketoseeinthefuture）．Eventually

WhatwasinitiallyanenhancedservicewillbecomepartOfeitherthebasicofftringorsupportserviceinorderto

yieldhigherlevelsofcustomersatisfaction．Thisalsowi11enabletheinstitutiontoprovideproductsorservices

thatcompetitorinstitutionsdonotcurrentlyofftr，Whichyieldscompetitiveadvantage．

AdoptingtotalqualitynecessitatewillglVeupOWnerShipofthecurriculumbytheMETinstitution・Itwillrequlre

COnSideration and accommodation ofthe needs ofmultiplecustomergroups．Nolongercan METinstitution

Simplysaythecurriculumistheexclusivedomainoftheinstitute・METinstitutionwillneed todevelopand

modify curricula according tolnput，data，andinformationfrom customer segments，including students，

employers，andparents．Inaddition，METinstitutionwi11needtobecognlZantOftheconnection betweenthe

－73－



Classroomandco－Curricularstudentdevelopmentopportunities・

ProfbssionalserviceprovidersmustdevelopmoreefftctivestrategleStOengagetheprofbssionalsintheadoption

andimplementationoftotalquality・TheclassicimplementationstrategylnindustrylSatOP－downapproach・

WiththisstrategythereistyplCallyafu11－SCale，Organizationwidetotalqualitylaunch・Train．nglSCOnducted，

teamsarelaunched，andallemployeesareexpectedtobeinvoIvedwithinarelativelyshortperiodoftime・

Fig・2Atwo－fbldtotalqualityfocus

AmaingoalofthequalitydepartmentinMETinstitutionisthedevelopmentofanorganizationalinfrastruCture

tofhcilitatetotalqualitylmplementation・Themodel，tObedetai1edfbrMaritimeEducationandTraining，uSlng

theShiba’sapproximation．Spec摘celementsofeachoftheinfrastructureareasareasfbll〇WS．

1・GoalsettJnglnVO］vesarticulatingwhatMETinstitutionwanttoachievewithrespeCttOtOtalquality・This

includesresultsaswellasprocessrelatedgoalS・Thiscanbeachievedthroughtheincorporationofqualitygoals

intothecurrentevaluationsystemandpreparationofastrategICplanfbrqualitythatincludesspecincgoalsfbr

thenextspeC摘edterms．

2・OrganizationsettlnglnVOIvesdeploylngthenecessaryresourcesfbrimplementation・ThiscouldinvoIvesettlng

upadepartmentwhoreportstothehighestlevelintheorganization・

3・TrainingandeducationinvoIveenablingpeoplewithtooIsandtechniques・Decisionsmustbemaderegarding

thecontentandlengthoftrainingbasedupontheindividualneedsoftheinstitution・Asignincantproportionof

thetrainlngisdedicatedtoeffbctivemeetlngSkillsIinordertoenableamoredisciplinedandefftctiveprocessfbr

meetlngS．

4・PromolioninvoIves，neWSletters，andotherwrittenmaterialsaswellasvisualdisplaysandpromotionalevents

toplqueinterestandenthusiasm・METinstitutioncanalsosubmitinfbrmationonqualitylnltiativetothestudent
andemployeenewslettersonaregularbasis．

5・Diffusionofsuccessprocessisamechanismtolearn危・OmOthersandincludescommunicationofspecific

meansandresults，themethodologyappliedbyparticularteams，andsofbrth．

6・DiagnosisandmonitoringinvoIvesaplan－do－Check－aCt（PDCA）cycleoftheoveralltotalqualityinitiative，

Whichallowsmodificationifnecessary・AsaresultofinitialPDCA，METinstitutioncanstartworkingmore
Closelywith the cabinet oninspeCt川g the process andfurthering team motivation・Additionaltrainlng

OppOrtunitiesinresponsetoemployeeneedscanbedeveloped．
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QFD（QualityFunction Deployment）isanチpPrOaChtooperationalisingtheconceptofcustomerfbcusfbran
entireproductorservicelineinanorganizat10n・TheQFDprocessensuresthatcustomers－needs，eXpreSSedin

CuStOmerS’ownlanguage，becomethebasisfbrdennitionofaproductorservice・Theseneedsaretranslatedinto

Operational］ydefinedcharacteristics，withtargetvaIuesanddetailedplansfbrachievingthoseva］ues，QFD’S

purposeistoensurethatquality，aSdemandedbythecustomer，isincorporatedintoeachstagefromdennitionto

deliveryoftheproductorservice（Axland・1991）・

IntroducedbyYqjiAkaointhelate1960S，QFDwasusedinJapanintheearly1970sbyMitsubishiandToyota

toimprove the quality oftheir products（Robinson etal・1991）・Because ofits successinJapan，American

COmPaniesrecentlyhaveshownagrowinginterestinQFD．

Atthispoint，METinstitutionhastodecidetoR）CuSattentionononeofthebroadlydennedcustomerdemands，

realizingtheeffbrtrequiredtoaddresseachdemandwouldbeslgn摘cant・Althoughitisimportanttoeventually

attempttoaddressallcustomer－identifieddemands，initiallyoneortwoprlOritydemandsshouldbetargetedfbr

immediateadditionalanalysis．InsettlngPr10rities，itmustbeconsideredtherelativeimportanceofeachdemand

tothecustomer，thedegreetowhichtheorganizationcurrentlyissucceedinglnmeetlngthedemands，andthe

interrelationshipsamongdemands．Thegoalistofbcusnrstontheoneortwocustomerdemandsthatwillresult

inthegreatestperceivedandactualimprovementinservice・

ToassistinsettlngprlOrities，itisusefuHoconsiderrelationshipsamongthebroadgroupsofdemandsidentined．

One way to understand these relationshipsis to construct aninterreIationship digraph．Fig．3displays the

interrelationshipdigraphfbrbroaddemandedstudentcharacteristics・

Notifyingthecategoryl’understandingofreal－WOrldissues一’hasfburarrowspolntlngtOOthercategories．This

SuggeStS thatifchanges could be made toimprove this category，【hese changes would affbct fbur other

CategOries：一’ability to analyse and synthesize，H Hability to recognlZe and soIve problems，一‥lknowledge of

COmpetitivestrategleS，．landHrenaissancepeople・llThus、basedonitsrelationshipswithothercustomerdemands，

”understandingofreal－WOrldissues”isasstgnedahighpriorlty・

Fig・3InterrelalionshipdigraphforbroaddemandedstudentcharaCteristics・
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AsaresultQFDisaprocessbywhichcustomerrequirementsaretranslatedintodesignfbatures，SpeCincation予，
andoperationaltargets．Customer－perCeivedvaluedrivestheprocessfrombeginnlngtOend．InthisstudyitlS
illustratedhowtodeterminebroadcustomerdemandsandhowto usethesebroaddemandsasabasis toderive

morede（ailedrequlrementS．Itisshownhowtodevelopmeasurablecharacteristicsthatarecorrelatedwiththe
detailed demands and how to summarize the correlation’s between the derived measurable values and the

CuStOmerdemands．

Finally，itisindicated howtosummarizeallthisinfbrmationin amannerthatis usefulfbrdevelopmentof

improvementpIans・ThisisonlythebeginnlngOfaprocessofcontinuousimprovement．Eachsubsequentcontact

Withthecustomerisanotheropportunltyfbrthesuppliertore－eXaminetheproductorserviceinlightofcustomer

requlrementSandtomakechangesasneeded．

ThestrengthofQua）ityFunctionDeploymentcomesfromitsabilitytocaptureacustomer●sneedsandtomake

themdriversofallprocesses，什omdesigntodeliveryofaproductorservice．Byitsnature，QFDinvoIvesthe

METinstitutionseekingtobringaboutchange，enablingindividualmemberstodiscoverwaystocontributeto

theimprovementofaproductor service．Customerneeds andperCeptlOnS Ofquality change，requlrlng the

Suppliertolnqulreandlisten，eXamineagalnandagaln・
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AbsIraet

Thispapqwaspreparedtoprovoketheintemationaldiscussiononthesubject：areWereadyanddoweneed

theo用cialrankingofmaritimetJniversities／鮎ulties？¶leAuth0rPreSentSthemostobjective丘omhisown

pointofviewtheopencriterionsandtheirparticularcomponentswhichcanhelptoestablishsuchranking．All

presentedcriterionsandassumptionsareOnlysamplesandcanbematterofdispute．

1．ht鵬uc鵬on

ThemainobjectoftheIAMUWorkingGroupIIIistopromotedleglobalmaritimeexce11ence．WG－ⅠⅠIaims

attheestablishJnentOfthegIobalstand∬dizationofthem訂itimeeducatiomsystem．ToachievethisplげpOSe，the

academic discussions血ouldbecarried outregardingwiththeimproYemCnt Ofthe existing educationand

CertiGcation system．Toiniti如ethe n¢Wly developedintcmationalsystcm we should analyseand asseSS

educationsystemo飴redbyexistingmaritimeuniversities／魚culties．TTLereforeweshould什ytoestablishranking

－PictureSquelyspeaking－thelistofmaritimefacultiesorthewholemaritimeuniversities丘omthebestonesto

蝕iraccordingtochosenqiterions．

2．Purpo詑Oftheo餓cialraJlkibgOfmaritiJnetLniversities／bcdties

Whyshouldweassessexistingmaritime魚・Culties／universities？TheanSWerisverysimple－tOaPPOintthe

rankingleadersasthemodelstoimitatebytherestofuniversities／hcultiesassociatedinIAMU．Andonlythen

l．Theanalysisandassessmentofthecurrentrealityandthefutureneedsoftheeducationandcerti丘catiom

SyStemintheintemationalmaritimesociety

2．Theimprovementoftheexistingeducationandcerti伝cationsystemforcompetencyofseahrersforthe

graduatesofthehighIevelmaritimeuniversities／hculties．
3．TheinitiationofthenewgldbalstandardoftheintemationalcertiGcation systcmforcompetencyof

Sea払rers，includingcommonexaminationandevaltntiomstandardsandmethods．

4．Theinitiationofthenewglobalstandardoftheintematiomalcert摘cationsystemforqualiGedexpertsin

theGeldofmaritimesa免tymanagement，includingcommonexaminationandevaluationstandardsand
me血ds．

3．0penedterions

What血ouldweassess？．TheAudlOrPrOPOSeSthefollowlngOPenCriterions，W摘charethematterofdispute

h血ispap訂：

1．Atademiep側i鵬0皿

2．Per紬nnelpotentia1
3．Odenhd0ntαⅣards＄tⅦden飴

4．Co－叩erad0血，托la鵬0nWi仙endmnment

5．Sel∝伽吋
6．h如一Strut伽Ire

7．Ⅴぬ仙川almarkethrthegraduat携．

3．1．Aeademiep側はon

Inthefinalcalculationitseemsthatthisqiterionshouldobtainthebiggestweight払ctor－20％．Academic

positionisde負ningby8components：

－　aCademicauthqisationtograntLmiversitydegrees：BSc，MSc，DSc（andalsoinsomecountries
SPeCialqualifyingasassistantpro飴ssor－habilitdion），

－　0伍cialgovemment’Seducation，reSeardhandmaridmeadminisb・ationscategorics，
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－　numberofcarriedoutpostgraduateanddoctoralstudies，

－　numberofundergraduate，gradute，pOStgraduteandd∝tOralstud飢tS，

－　perCCntageOfday’S，eVenlng，eXtra－mLmlandcorrespond飢CCCOurSeSStudents，

－　numberofdbtainedscientiGcgrants（local，national，foreignandintemational），

一　numbcrofhculties，brandleSOfstudy；1ines，SpeCialisadons，COurSeS，

－　pOSSeSSionofaccreditation（forline，SpeCialisatim，Studies，OrSpeCi丘cprogram）．

3．2．Per＄Onntlpokn血l

Inthe丘nalcalculationthisqiterionshouldobtaintheweightthctor－15％．Personnelpotentialcanbe

definingby15components：

－　numberofacademicteadlerS，

－　ntmberofstudents，

numberofteacherswithhighestseadiploma（mastersand／0町diefenginecrs），

numberofacademicteadlerStOnumberofstudentsratio，

numberofprofessorstonumberofstudentsratio，

numberoffu11－timeacademicteach耶tOCOmprehensivenumberofallacademicteachersratio，

numberoffu11－timeacademicteach訂StOnumbcrofstudentratio，

numberofteacherswithhighestseadiploma（mastersand／Orchiefen由neers）tocomprdlenSive
numberofallacad¢micteadlCrSratio，

numberofteacherswithanyseadiplomatocomprdlenSivenumberofa11academicteadcrsratio，
numbcrofteadherswithhighestseadiploma（mastersand／ordliefengineers）tonumberofstudents
mtio，

number ofacadcmic teadlerS Sp血inginEnglish to comprehensive number ofallacademic
teach訂Sr如io，

activityofacademicteadlerSOnintemationalcon飴renceS，numberofpresentedpapers，

numbcrofhandbooks，mOnOgraphselaboratedbyacademicteadners，

Obtaineddoctoraldegreesandpro飴ssorstitles（forexampleinlast3－5years），

acadcmicdegrceoflecturersallowingtoconductdiplomaandgraduateseminars．

3．3．Orienb偵ontowardsshldent＄

Inthe丘nalcalculationthiscriterionshouldobtaintheweight払ctor－15％．Odentationtowardsstudcntscan

bede丘ningby8components：

－　rangeandformOfindividualstudies，

－　nLJmberofdidacticpublicatioms，

－　numberofday’scoursesstudentstocomprehensivenumberofal1studentsratio，

－　numberofhoursinsyllabusondiplomaandgraduatescminarS，

－　pOSSibility；regularityandrangeofprofessorsnecttJrerSandlessonsassessmentbystudents，

－　formandrangeofsocialassistanCeforstudents（scholardlip，reSearChgrants，hostels，etC．），

－　COStOfstudyandformsofpaymCnt，
－　formSOfextra－didacticandextramuralactivitiesofstudents．

3．4．Co・Operationand柁1adonwithendmnment

Inthefinalcalculationthiscriterionshouldobtaintheweightfactor－15％．C0－0perationandrelationwith

envirmmentcanbede丘ningby15components：

－　numberofacademicteadlerSCallingoutonbusiness（travellingabroad）tocomprehensivemmber

OfallacademicteadlerSratio，

－　ntJmberofstudentscallingoutonbusiness¢ravellingabroad）tocomprehensivenumberofa11

Smdentsrad0，

－　numberofforeignvisitingprofessorstocompr血ensivenumberofal1academicteachersratio，

－　ntJmberofforeignstudentstocomprdhensivenumberofallstudentsratio，

－　numberofdidacticprogramspreparedin負汀eignlanguageS，eSpeCiallyinEnglish，

－　eXistingsystemofcreditpoints（ECTS），

－　institutionalformsofcontactandgiveaidtograduteS，

－　participationam0叫gfirsty飽rStudentsperSOnSWhocame負・OmOthercoun町regions，

－　POStgraduatestudiesscale，

－　Syllabuscomplyingwithnatiomal／intemationalregulationsandstandards，e．g．STCWConvention，

－　Obligatoryperiodsofspecialtrainingandseaservice，

－　C0－0perationwithdlipoⅥmerSandmaritimeadmimistration，
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－　C0－Operationwithintemationalorgamisationsandagencies，SudlaS：IMO，IAMU，lMLA，lAIN，

－　OWnaCademicmagazine（COmmOnPeriodicalforcongregationandstudents），

－　0wnpubli血inghouseandowneditorialseries・

3．5．Sel甜伽吋
tnthe丘nalcalculationthiscriterionshouldobtaintheweightfhctor－10％．SelectivityCanbedefiningby6

COmpOnentS：

ntJmberofstudentcandidatestoadmittedstudentonfirstyearday’scoursesratio，

numberofstudentcandidatestoadmittedstudentonfirstyearothermodescoursesratio，

formalrequlrementSOfenrolmentonfirstyearday’scourses，

formalrequげementSOfenrolmentonfrstyearofothermodesofcourscs，

StatutOrynumberofallowedrepeatingexaminationsandprovisoryregistrations，
numberofstudentsnamestakenotrthebooks（numberofexpelledstudents）tocomprdhensive
numberofal】studentsratio．

3．6．血相かStruChuで

Inthefinalcalculationthiscriterionshouldobtaintheweightfactor－10％．In丘a－StruCtureCanbede坑ning

by7components：

－　pOSSeSSedin録a－StruCtLLreO句ects，

－　numberofbedsinacadcmichostelstocomprehensivenumberofallstud餌tSratio，

－　tmiversitylibraryanditsrank，numberofpossessedbooks，
－　St如eofin丘a－S打uctWe，

－　numberofcomputersaccmibleforstudents，

－　numberofcomputerwithaccesstointemettonumberofallpossessedcomputersratio，

・　numberofprofessionalsimulators（includingfu11missionbridges／enginer00mS）・

3．7．Ⅵ鷺atio舶lmarketbrtbegraduates

Inthe丘nalcalculationthiscriterion shoulddbtaintheweight蝕ctor－15％．Vkationalmarketforthe

graduatesc孔nbede丘ningby4components：

－　howmanygradtdesobtainsjobinthe丘rstthreemonthsaftergraduatetheLmiversity／academy，

－　numberofgraduatesobtainedjtmioro伍cerjobonmerchantvesselstocomprehensivenumberof

allgraduatesratio，

numberofgrad皿teSwiththehighestseadiploma（mastersandchiefengineer）formerchant

VeSSelstocomprdlenSivenumberofallgradtJateSratioinlast50years，

number of graduates obtainedlecturer job on home maritime tmiversities／hculties to

COmprehensivenumberofa11graduatesratio，

Particularcomponents obtained byuniversities maybe countedfor exampleinscale倉om O tolOO・

Achievementofthehighestvaluesintherangeofall00mPOnentSgivestheresultlOOpoints・

4．ConduSions

TheAuthⅣdoesnotthinkthatpresentedcriterionsandtheircomponent areper危cttobuiltomcialranking

－afullobiectiverefbrencelist，becauseheisstandingonpositionthatisverydifFiculttoassesseducational
inStitutions．ltisonlyAuthor’sproposaltocommencedetailed discussion．Possible，aCCeptableranking of

maritimeumiversities／hcultiesshouldbcpreparednotbyoneperSOnbutbyintemationalgroupofindependent

expertsandwiththeuhostcare．AnthαrealisesthatreadlingforothersoIJrCeSOfinformation，reCelptOfnew

Criterionsforassessmentorchangeofdlehweightscangivcbraindifftrentresults．TTlereforerankingsprepared

bydi飴rentgroupsofexpertsmayprovidetodi飴rentresults，butnoonegrouphasagoodreasonforpretending
toonlyaccurateanddqectiveappreciation．RmkingmustbeprcpareVeryCarefu11yandmustbemature・

Rhnking me乱nSthelist oftmiversities／魚culties setinorder丘研Ilthe best ones downaCCOrding to

SuCCeSSivelyreadhedresultsincompetitionin00mplianCewithacceptedopencriterions・Duetoappliedquantity

Criterionswemustlxverycarefulwhenwewanttoform anyqualityassessments，OPinionsoral止Omatic

COnClusions；forexample：tq）Oftherankinglist＝thebestdidacticsandteadhingmethods・ltcannOtbetrue・

WhatdlOuldwedo？Author’ssuggestionisthatweshouldestabli血workinggroupofexpertstoprepare

assumptionsandcriterionstoestablishindependent，universalranking．Nexttheworkinggroupshouldsent

elatx）ratedquestionnairetorectors，SenatOrS，aCademicteachers，Students，graduates，Ship oⅥmerS，maritime

adminisb・ations，andvisituniversities／hcultiesasmanytimesaspossible，ifnecessaryalsoincognito．Whynot？
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ABSTRACT

Theheartofthectmentrealityisthedeteriorationofthe“quality”oftheiJltemationalshippingservices，

WhichisamerchandiseprovidedbytheshippingindustrytotheinternationalshippiJlgmarket．Wthave

Witnessedinthepastthreedecadestheprocessthatthequalityoftheshippingservicesasamerchandisehave

SeVerelydeteriorated．WhilethisdeteriOrationofqualityofshippingservicesintheintemationalShippingmarket

hasdevelopedontheonehand，theprocessoftransfornation，OreVenaCOllapse，Ofthereproductionsystemof

thequalityshippingserviceswithintheboundaryofanindividualtraditionaldevelopedmaritimeCOuntrieshas

alsosinultaneouslyprogressed．Thechallengeoftodayis，therefore，firstlytoascertainthedynamismbehind

SuChpTOCeSS，aJldsecondlytoestablishaperspectiveintothetaskofhowtoreconstruCtthereliableande瓜cient

reproductionsystemofqualityshippingseTVicesinthetotallydi飴rentenvironmentcalledglobali2：ation．

1．htroduction

ThehighestvaluesfortheworldcoⅡ皿unitytoday，Whethermaritimeorotherwise，are“Safbty”，“quality”

and“environmentalfriendliness”．ItiscommonlyundeIStOOdthattheprodtLCtionsystembasedonthe

advancedtechnology，Skills，andmanagementtechmique，anOfwhichaTCbasedonthemostadvaJICedscienti重c

research，analysisandtheory，PrOducesreliablemerchandisestothedomesticandtheinternationalmarkets・The

TelationshipbetweenthecndusersofamerchandiscaJldthegeneTalpublicasathirdpartyingoodfaithandthe

PrOducersisbasedonthisJnutualtruSt．The丘equentclaimsagaiJIStthedeteriorationofqualityofinternational

Shippingservicescomesfromalmostallcomersoftheworldtoday，therebre，ShouldbeiJ）terPretedthatthe

reliabilityoJ）Shippingserviceshaveactuallybeenseriouslydeteriorated，andthattheveIymutualtruStbetween

usersandsuppliershasalsobeencriticallyeroded．Itisessentialtoascertainthedynamismbehindthis

deteriorationofthequalityofintemationalshippingservices，thencetoestablishaperspectiveintothedirection

toover Ometbkviciousprocess．

2．TheCumntRedity

“Sa蝕y’’，“quality’’and‘‘ezIViroJ）meJ）aJfrieJ）dliJ）eSS’’arebasicalJytJ）eValuesoftheusersofthe

merchandise，andofthegeneralpublic・Inshipping，theyareshippeTSandthepcopleingeneral・Thehighest
Valuefortheproducerofthemerchandiseis“profitability’’・Itisusual1yimpossibleforusersandthegeneral

PtlblictoseeoItOhaveanaccessdirectlytotheproductionsystemofanymerchaJldise．Theirbehaviorisbased

OZl暮hee皿PiriCalwisdom（hatifamerChandiseissa飴，Ofagoodquality，andisenviroJ）皿ental】yfriendJy，the

PrOductionsystemofthemerchandisecansaftlybeassumedtobeofhighstaJldardandreliable．Oncethissense
Oftrustisdamaged，thedileCteyeSWillreach10theproductionsystem，andtherealityoftheproductionsystem

Oftheindustrywillberevealedopenlytothepublic．

TheintemationaJshippingindustrywasnoexccptionwhenitwasdominatedbythenationalfleetsofthe

traditionaldevelopedmaritimecountries（hereinaflerTDMC）wherethee疏cientverlicallyintegratedproduction

SyStemCOnSistedofalltheelementsnecessaryfortheproductionofqualityshippingserviceshadbeen

establishedinalhhem再OrShippingcoznpanies・ThegoveTllmeJ）tOfTDMCadmiJ）isteredtl）edomesIicshippiJ）g

iJldustry，Whic consistedoftheseefficientshippingcompanies，throughvariouspolicytooIsfromrelevantlegal

andregulatorymeasuresincludingtheareaofeducationandtrainiJlgOfseafarerswhichisvitalforhighquality
reproductionsystemofshippingservices．Thesystemitselfthusestablishedwastheprideofthenation．A
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maritimecasualtywasregardedasashamenotonlyofacompany，butalsoofthenation，becauseitwas

regardedtodamagethetruStOntheproductionsystemofthenation．AnaccidemtwasalSoregardedasaJl

indelibledisgraceforseahrersonboardtheshipnotonlyintermsofdamagingthecredibilityoftheircoultry，
butalsointermsoftamishingtheirpro飴ssionalprideasseafaTerS．Thegovemmenthadpromotedthemaritime

educationaJldtrainingbackedbythepolicytooIsbasedonthejudgmentthatthewelleducatedanddisciplined

Se血ersweretheveryfoundationofthereliableandefficientproductionsystemoftheshippingservices，Ofthe
SOundproftssionalandvocationalethics，henceoftheethosofthenationalpride．

TherealityoftodayisthalwearestandingintheruinofsuchverticallyiJltegratedsystemwhichhadonce

SOSteadfhstlybeenbdtinTDMC．Thedeteriorationofthequalityoftheshippingservicesastheresultofthe

deteriorationinthesuppliers’capabilitiesarethecommonrealityoftoday．TもefamiIiartermStOdescribethe

Shippingindustryareunsafb，Sub－StandaTd，enVironmentdamaglng，etC．ThecollapseofanindustrygeneTally

accompamiesthecollapseoftheethicsandofthemoTaldiscipline，bothofwhichoncehadbeenanotherftatures

inthesoundproductionsystem．Theyalsohadbeentheintangiblespiritllalassetoftheindustry．Thevery

COllapseofthiskindhasbeenexperiencedintheTDMC．

ThedramatictraJ）SformatioJ）intheilltemationalshippiJlgisusuallycalled‘‘globaliZ：ation”，butwhenthe

WOrdisused，thedefiJlitionisusuallynotgiven．Inthispaper，theword‘‘globalization”isdefinedasthenew

environmentfortheshippingilldustry／societywhichallowstherelevantparliestoseekmoreandmore

transnationalsolutions，deviating血omthetraditionalexclusivechoicesofthenationalaltematives，eSPeCially

withIegardtotheareaoftheproductionsystemoftheshippingservices．Theproductionsystemindudesthe
maritimeeducationandtraininginstitutionswhichconstitutethevitallyimportantfunction．

TheglobalizationoftheintemationalShippingisalmostsyJlOnymOuSWiththeenvironmentwhich

accomnodatesFOCasalegitimateintemationalsystem．Itisclearbynowthatglobalizationhasledtothe
reorganizationandrealignmentofthenationalflagshipping，eSpeCiallyoftheshippingindustryofTDMC，

Whichcanbeftaturedas“restruCttlring．．．la］tthehearlOflwhich］isanewdivisionoflaboTinshipping，nOtOnly

betweencouhtriesbutbetweenavarietyof丘ImSengagedindi脆TentaSPeCtSOfshipping”．“Suchdivisionof

laborbothbyregionandbyfunctionfhcilitatesthedevelopmentoftnlly‘1eastcostsystem’．’’（1）Theresultisthe

COllapseofthatveryproductionsystcmwhichhadollCebeenthenorminTDMCcharacterizedbythevertically
integratedsystemoncorpoIatebasisaswe11asnationalbasis．Manyfunctionsoncevertical1yintegratedhad

been“sliced”tothenewlyestablishedsubsidiariesabroad，OrtOthesub－COntraCtOrSintheforeigncountries

throughtransnationalcontracts，OnCOSte疏ciencystandard．TheshippingcompaniesinTDMChadevenlost

theirnationalidentityasenterpnsesastheresultofthisprocesswhichhasprevailedintheintemationalshippiJlg

inthepastthreedecades．ThepracticaIgroundforthegovernmentSOfTDMCtoestablishanationalshipping

POlicyhasbeenlost・Thenationalshippingpolicyisonthevergeofdisappearanceil）SOmeTDMC，andhas

alreadydisappearedi皿SOmeOtheIS．The“globalised’’nationalShippingcompaniesnowconsiderthatthenational

ShippingpolicylSnOtaStheirgualdian，butasanu）Welcomeorharmfulinterventiot）bythenational

govemment．

ThccurrentrealityintheprocessofglobalizationisthatthereconstruCtionofthenewproductionsystemof

thereliableintemationalShippingservicesisdevotedintheinvisiblehands．Thereisnoestablishedauthoritynor

Orgamizationthate晩ctivelyadministersorleadstheglobalisedshippiJlgindustrytowardthedirectionof

achievingthenewpTOductionsystemofreliableshippiJlgServicesasthereplacementofthosewhichoncehad

屯rmlybeenestablishedinTDMC．

3．ThechalIengetotheintermationaJmaritimesociety

Anargumentonwhetheritis鮎asibletoexpectthattheinvisiblehandswillautomaticallybringaboutthe

reliablenewproductionsystemintheglobalisedenvironment，andifso，Onhowsuchprocesswillbe，isvery

muchnecessary．

Whatmakesthematterreallychauengingtousis（a）theconflictbetweentheglobalizationwithits
by－PrOducts，Whichustlallyshunthetraditionalnationalfactors，andtheremnantSOfthetraditionahlational

institutionalsystem，includingthecomplicationsoftheestablishedinterestsamongthedomesticgroups，and（b）

theIackofpartieswhoadmiJlistersuchconflict，OreVenthelackofveryintentiontodoso．Itisamatterofhct
thatthenationalshippingpolicylSPOWerlessagainstthecommercialdecisionsattllePrivatecorporatelevelto
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runthebusinessonFOCenvironmenlwhichisalegitimateinstitutionbasedontheOECDCode．（2）

ThetransformationofthetraditionalsystemofTDMCrelentlesslyprogressesonthepTlnCipleofcost

e疏ciencytowardFOC．Saftty，qualityandenvironmeJ）talconsideTationarealwayssecondaryoTtertiaTyPrlOrity

inthisprocess．Itisimportanttonotethatsomeofthefunctionalelementsoftheverticallyintegratedsystemcan

notbeslicedandremainswithinthenationalboundary，WhiJethcotherfunctionalelementscanbeslicedand

OutSOuTCedbeyondthenationalborder．AniJltegatednationalshippingpolicybyanyBOVernmenttOadminister

thewholeproductionsystemofshippingscrvices，Whosekeyelementsofproductionaredividedsoglobally，

WillnotbeworkedoutundersuchsituationasFOCexuberanceJtcouldmeaJltheendofthenationalshipping

hdustry．

ThehomogenizationofshippingserviceshasalsorapidlypTOgreSSedinthepastthreedecades．Itseemsto

havespurredtheorientationforabsolutecostcompetitivenessintheintemationalshippingmarket．Tbisis

COntainerization，thecoreftatureofwhichishomogenizationoflinershippingservices．Thedi蝕reJltialionof
theshjppingseTvicesasthemerchandisehasbecomeextreme】ydi疏cult・TheecoJ10mictheoryteachesusthatlJ）

amarketwherethesamemerchandiseofsimilarqualitybydi飴reJ）tmanufacturersaretraded，Priceistheonly

e脆ctivemeasurefordi蝕rentiation・The血eightrateperCOntainerhasbecometheonlymeaningfuIcompetitive
edge・Thefreightratesiz）thelinermarkethavethusstartedtostl脆rconstantdownwardpressure．Themarket

COntrO】lingpowetoffreightconfercnceshassigniBcaJltlyweakeJled．Theshippi喝industTyhasincreasedits
e仇）rttOreducetheircoststocopewiththepressurefromtheprlClngSide．Thsisoneofthekeyfhctorforthe

ShippingcompaniesofTDMCtoglobalisethemselves．Thehomogenizationofthequalityofshippingservices
SeemStOhaveworkedtoweakentheawarenessonthequalityofs血ippiJ）gSerVicesitself．Acontainerisa

CO血血enOdy血e丘eig加ralematterStOぬe用duseT5．TもeusersIlaVebeco皿emOreapat118tictofhmatters

SuChastheflagofaship，thecompetence，Ski111evel，aJ）dnationalitiesofthecrewonboardtheshipwhois

Carryingtheircargo．Thesubstantialdi脆rencebetweencontainerbusinessandbulkcarrierbusinesshas

Significantlybeenrcduced．

ThepTOCeSSOfthedevelopmentofdivisionoflaborinshippingindustryhasinvoIvedtheslicingof

Ship－OWmingfunction血omthetraditionalverticallyiJltegratedshippingcompanyorganization．Itiswe11known

thattheshippingcrisisofthe1980’ShadrapidlyincreasedthenumberoftheshipswhoseownerShiphadbeen

trafLSferred丘omtheorigi皿alOwneTStOthebanksandfizlanCierswhodidz10thaveazlyeXPertiseiz）Shipping

busiJleSS．ItisnaturalthatsuchbanksandfinanciershadnoknowledgeonthecruCialimportanceofthequality

andcompetenceofseafaTerSSerVlngOnboardtheirnewlyacquiredships，nOrOnthecruCialimportanceof

day－10－daymaintenanceoftheships．Botharealsotwooftheimportantelementsforsa飴tyandqualityof

Shippingservices・Tbthesenewtypeofowners，（heelemeJltSOfcfeWlngandmaizltenarLCe，bothofwhichaTe

CruCiallyimpor（antforsaLetyandquality，WerenOneOftheirbusiness，butofthebusinessofship－managerS

Whomtheycontractedoutwith．Whatoncehadbeetlfirmiysharedastheuniversalvalueofthehighestpri0rity
intheitlternationalShippiJlgindustryhaslostitsuniversality，havingsunkdowTltOthclocalnormOfthe

Ship－managerS．

neslicingofthecrewingfunctionhomthetraditionalproductionsystemsbyoutsourcIJlgtOthemannlng

COmPanyabroadisthemostimportantofalliJlthefurtheranceofdivisionoflaborintheshippingindustry．The

OnCefirmiysharedethics，hencetheethosofpro飴ssionalismasanintegralelementofthecorporateculturehad

beenlost．TもeheartofthematteristhattheactualcontrolliJ）gPOWerOVertheforeignseafarersworkingaboard

theneetofthecompanyhasshiftedfromtheshippingcompanytotheout－SOurCedcrewIJlgCOmPaJ）ylocatedin

thedistantforeigncountry．Itispractica山yimpossibletoadministerallaspectoftheiractivities．ThepoweTOf

l脆anddeathoverthesafttyandqualityofthenationalshippingindustryhasgonebeyondthereachofthe

Sbipphgcompany．

Thesuccessexperienceofthedaysofnationalshippingindustryontheverticallyintegratedproduction

SyStemhasbeenremalnlngSOVividlyinthemindsoftheindustry．Theshippingindustryseemstobestill

innocentlyeqoyingtheluxuryoftakingitforgrantedthatcompetentseafareTS，andeventhesa鮎tyitselfco山d
befreelyavai1ablelikeairorwater．Acomfortablenotionlongremainsinourminds，aSisusualforhuman．Ifa

ShippingcompanyconsidersthatthequalityaJldcompetenceofseafareISWithequivalentlicenseirrespectiveof
theissulngauthoritiesareInOreOrlessthesame，thecheaperthewage，thebetterfortheemployer．Andthishas
beentherealityoftheiJ）ternationalshippingsocietyuptothismoment，despiteofthehaLdrealitythatthe

fundamentaltransformationoftheindustrythroughdivisionoflaboringlobalscalehasalreadypassedthepoint
Ofnoretum．
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ThedivisionoflaborinshippinBindustryhasmeantthatmanyofthekeyelementsoftheindustryhave

beenoutsourcedbeyondthenationalborder．TheoutsotlrCngadmittedtheintroductionofnew

profit－mOtivationstoeachofthedividedelement．OutsouTClngOffiveelementsmeanstheadmissionoffivenew

PIOfit－mOtivationsintothesingleproductionsysteJnnOWeXPandedglobally．Tbedanger，Whichalasisvery

likely，isthatthefirstpri0rityofsuchcompanieswhowinthecolltraCtOfoutsourclngistheabsoluteamotlntOf

theirownPrOBtoutofthenewbusinessopporbnities・Tもeprovisionofthehighqualitygoodsatldservicesto

theclientsissecondary・ItisespeciallysointhecaseofcrewlngServices・Tもecrewmgserviceisthebusinessof

numberratherthanofquality，becausetheremuneratiol）isusuallybasednotonthequalityoftheseahrers

introduced，butonthentJmberofsea血一erSiJltrOduced・Asmaximizingtheabsoluteamountoftheprofitisthe

highestpri0rityoftheiractivities，aCrewingcompanyhasallthereasontoconcentratetheirefEbrttomaximize
thenumi）erOfseぬre－Stheyintroducetotheirclients．QualityofindividualseahreTSisusuallyhrwaydownOn
theirlistofpri0rities．Howtoeducate，tmin，anddisciplineisnotcrewlngagentS’problem，butclients’

（＝Ship－0wnerS’ormaJlagerS’）problem．Thepowerofcontrollingtheseafhrersisyetinthehandsofthecrewing

COmpany・

OutsourclngOfseafhrershasbeenconcentratedtosocauedseafaTerSuPPlycountries．Thecommon鮎ature

Ofthesecountriesisthelackofthedomesticexperienceoftheverticallyintegratedproductionsystenofthe

internationalshippingservicesintheirhistory．TheyaLeuSuallyheavnypopulatedcountrieswithimmature

domesticsecondaryandterliaryindustries，hencewithlowpercapitaincome．Theleveloftheprlmaryand

SeCOndaryeducationisatmodestlevel．ThewagelevelofintemationalseafarerlaborJnarketisveryattractive

foryoungpeopletodecidetogotosea．Tもeeconomiesofsuchcountriesarebenefited血・OmthereveJlueOfthe

Seahrers，hencethecountriesfindeconomiCreasontoencourageandsupporttheexportthelaborforceof

Sea血ersintotheintemationalSeafarerlabormarkctbackedupbythenationaliJldustrialpoⅡcy．Thcethicsof

PrO飴ssionalisminseaLhriJlghumanresourceisnotconsideredaspreTequisitefoltheexportofse血ers．Tもe
Clearanceoftheminimumlevelsofvariousskills，eXPerienceandcompetencyissu伍cient．Thevocatiotlalpride，

loyaltytotheclients，andthesenseofproftssionalismtoservehisownCOuntrythroughhissea如ingcareerare
notseriouslyquestioned．

Conclusively，（a）thetraditionalver（icallyintegratedproductionsysteJnintheTDMChasdisappeared，（b）

theproductionsystembasedonthedivisionoflaboIOnglObalbasishasreplacedthctraditionalsystem，（C）the

ShippingindustryOfTDMChassu汀endereditspowertocontroIseafaLerStOthecrewlngCOmPanyabroad，thus

theylostthepowertocontrolthequalityofseafarers，（d）astheeducation，tmining，discipline，andcertification
aretheareaofthenationalSovereigntyoftheseafhrersupplycountries，theshippiJlgindustryofTDMCcan

exerciseextremelylimitedinfluenceovertheseareas，（e）astheultimatepri0rityofthecrewingcompaniesisto
maximizetheabsolutelevelofpTOfit，theirhighestinterestisquaJltative，ratherqualitative，hencequality

Orientationtendstobesupplementary，（f）theadmimiStrationoftheseafhrerexportingcountrieshasthebest

interestinquantityratherthaJ）quality，hencethemotivationtoiJIVeStforthepurposeofenhancingthequalityof
Sea血rersisweak（tokeepthecostofproductionofexportproductsmi血um），（g）thedivisionoflaborsystem
tendstoincreasethenumberofexternalprofit－mOtivation，henceinVolvestheriskofweakeningthecost
COmPetitiveness，unlesssh∫eWdlymanaged，（h）thenationalgovemmenthaslostthereasonablegroundto

admimisterandtoestablishthecoherentnationalshippingpolicy，（i）hencetheconceptofthenationalshippinB
industryitselfinTDMCcouldbeatitstwi1ight，andO）allofthesearetherealityoftheunderlyillgmeChanism
OfFOCsystem．

4・MaritimeEducation，TrainingandresearCh－thebasiSOEthevertical）yintegnltedprtIduclionsystem

Thetradevolumeofacountrycorrelatecloselywiththevicissitudeofthenationalshippingindustryofthat
COuntry・（3）ItisalsowidelyacknowledgedthattheiJ）temationaltransporlationisapartoftheworldtrade．ne

WOrldtradegeneratesoceantransportationneeds，thentheshippingindustryisactivatedtosupplytransportation
SeTViccstomeetsuchtransportationneeds．TheshippingindustriesofTDMChaddevelopedtomeetthe

traJISPOr（ationneedsoftherespectivecotLntriestoservetheirdomeSticclientsforthecamageoftheir
expo〟importcargoes．ThenationalshippingindustryhadservedthedevelopmentofthetradcofitsownCOuntry．

TもtlS，therehadbeenareasonab）egroundforthenationalgovemmenttoadmimisterthenationalshipping

industrytodevclopsoundlythroughthenationalshippingpolicy．ThepolicygoalhadoftenbeenestablishediJl
themannertomaiJltainthecompetitiveedgeinthecostofproductioJ）Oftheshippingservicesthroughsuch
measuresasvarioustaxincentives，OPerationssubsidies，Shipbuildingsubsidies，andsoforth，allofwhichhad

StrengthenedthecompetitivenessofthenationalshippingiTldustryintheinternationalshippingmarket・Butitis
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imporlantthatthetruePOlicyaimistofacilitateothermqjordomesticindustrieswiththeleastcostofoccan

tlanSPOrtationfortheirexpod／i皿POrlCargOeSSOthattheircostcompetitiveJleSSintheinternationaltrademarket
CO山dbebestacbieved．

BeingoneofthemostimportaJ）telementsoftheindustry，education，traininganddisciplineofthenationaJ

SeafhrershadbeenthecruCialpartOfthenationalshippingpolicy・AlmostalltheTDMChadestablishedand

a血血is暮eredthisfuncIionbytJ）eJ）atjona】govemmeJ）t．OneoTtWOJnaTitimeuniversitiesof4yeareducatjonwith

boardingfacilitiesandleglmentSyStemhadbeeJleStablishedfortheclearlyintendedpurposeofprovidhgwell

educatedscafa血gofficerstothenationalshippingindustry・Itwasalsoaimedatenhancingtheoveralllevelof

maritimeeducation，training，disciplineatthelowerinstitutionsthroughthesynergyderivingfromsuch

maritimeuniversities．Thenationalpolicyassuchhadalogicalandpracticalgroundtousetaxpayers’moneyas

aparlOfitsindustrialpolicyofthecountry．Maritimeeducation，training，discipline，andresearcharecostly．A

Signi点cantamountofhvesfme血ぬdbeenneαSSaryeSpeCia山ytOlbema∫itimeuniveTSities血termsof（a）

facilitiesandequipmentswhichoftenincludedtrainingships，（b）academicandtraininghumanresources，aJld

（C）auxiliarynecessities．Suchmaritimeuniversitieshadbeen，andmostofthecasestillis，Putunderthecontrol

OftheMinistryofThnsportationorofMaritimeAfhirs，aJ）dtheMhistryofEducationsimultaneously・Asthe

IeSull，theyhavebeenfimlyputiJ）thebureaucraticwebsandcomplicationsofthenationalgovernmcnt．Being

COntrOuedbythenationalbudgetandbureaucraticrulesandregulationswllichcoversalmostallareasoftheiT

activiIies，血cludi皿g也epersonndmaIterSOfacademicaswellasclericalstafb，血em訂ili血eu扇ve∫Sitiesbve

becomeoneoftheleastflexible，SOmetimesorgaJlizationallytheleastdymamiciJIStitutionstotransfom
themselvestomeetthechangeoftheenvironmenttimely．ThenationalshippingindustTiesinsuchnationshave

alreadytransformedthemselvestothoseofglobalisedentitiesthroughtraJISnationaldivisionoflaboLTheir
needsforeducating，tmininganddiscipliningnationaIsea血rersdoⅡleSticanyhavedramaticanybeendimiJlished．

Thus，almostalltheTDMChaveseenthecriticaldeclineoftheneedsforsuchmaritimeuniversities．The

govemme血tShavelonglostthelogiCalground，Whichhadbeenreasonableiz）（hepast，tO皿aiJltain（hemafilime

umiversitiesonthetaxpayers，money・1kt，duetotheveryp－aCticalreasons，itisimpossiblefbrthenational

govemmenttocutthebudgetaryallocationtothenationalmariti皿euniversities．T≠eonlypracticalmeasuresleft

forthegovemmentsaregradualdecreaseofbudgettothemaritimeuniveTSitiesaswellasMETinStitutions．The

maritimeuniversitiestendtobedeprivedoftheabilityinmanyIeSPeCtStOmakeappropriateactionstimelyto

adaptthemselvestothefundamentallydi蝕rentproductionsystemofshippingservicesintheglobalisedFOC

eTlVironment．Tもerealitymaybeworsethanthis．TheobligatioJlSundertheJlationalrulesaJldregulationsover

theacademicsta飽andinstruCtOrSeXtendtoalnostal1areaoftheiractivities，SuChascu汀iculum，teaChing

methods，languagesintheclassroom，utilizationofhcilitiesandequlpmentS，PerSOnJleldeploymentaJ）d

asslgnment，VariouspersonalaspeCtOfthepersonnelsuchassalaries，Pe皿SionschemeS，andsoforth・Tもewayof

One’sbeingusuallyruleshissenseandmentality．ItispracticallythelastthiJ）gtOeXPeCtareVOlutionaryinitiative

tochangethecotlrSeOftheirtraditionalwayofrunnlngtheuniversityspozltaneOuSly・Itisquitelikelytomaintain

theirsituationstatusquo，largelybecauseitismuchmorecom血rtabletoal1．Maritimeuniversitiesareprobably

theonlykeyelementoftheproductionofshippingserviceskeptwithiJ）thenalionalboundary・

WhatweobscrvetOdayiseitherdisappearanceofmaritimeuniversitieswhooncehadeQjoyedthe
IePutationofexcellence，Ortheirsubstantialtransformationawayfromthestraightforwardeducation，training，
aJlddisciplineofsea血ringhtLmanrCSOurCeStOmOregeneralacademismandmanagementorienteddirection，
fu11yutilizingtheavailableacademiCresources．TheacademicandteachingstaffofMETwithtremendous

amountofexperience，know－how，andskillsatthetraditionalmaritimeuniversitieshavebeenlefLbehindor
Sideways，mOreandmoreisolatedastheresultofthetIanSformation．SofaT，tranSnationalorglobalsolutionto

therichMET－fittedhumanresourcehasseldombeenobseTVed，althoughitislogicallythemosldesiredthhg

undertheglobalisedproductionsystemofmaritimeservices・

Ontheotherhand，thcdifficultyisdeepeningforthenationalgovernmenttofindoutthelogiCalaJ）d
PTaCticalreasoJltOallocatetaxpayers’moneytoexpensivcmaritineuniversitieswhosegraduatesarenolongeI

expectedtoservefortheirnationalfleet．

ItisremarkabletoseethattherehasnotbeenanysensiblealldseriouscriesnorrealisticactionsizIanyPart
OftheintemationalmaritimesocietyurglngtOfhcethishardreality，andtofhdoutrealisticsolutionstoit・Tbe

internalbarriersofbureaucracysurroundingmaritimeuniversitiesasnationalinstitution，andtheextemalbamier
OfnationalsovemigntyovertheinstitutionsofhighereducationseemtobeofEtringeuth nasiatothevitally

imporlantinstitutionsforyieldinghighqualityseafhrers．
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5．Tbeced的cationsystem

Thecertificationsystemisoneofthekeyprocessesintheintegralproductionsystemofshipp叫gservicesof
acountry・ItisthequalitycontrolmechanismwithhthesystemtocheckthequalityaJldcompetenceofseafareTS

asthevitalelementoftheshippingservices．AsdiscussedintheprecedingpaIagraPhs，italsoconstittIteSthepart

Oftheindustrypolicyofthenationonthegroundthatthesaftandreliableshippingservicesavailablefor

ShippでrSandimpor（ersofthecountryistheverybasisofthenationaltradepolicy・Thehighlevelofauthentic
licenslngSyStemhadbecomeanationalinstitutionofprestigeundersuchcircumitances．

Thesituationofthepureseafarersupplycountries，WhichhadstartedtoplayimpoItantrOleunderFOC

SyStem，hasshownaSignificantlydi飴reJltPicture．ThefunctionofofBcialcertificationofthequalityand

COmpetenCeOfseafhrersundertheadministrationofsuchcountriesseemstohavesuccumbedtothepowerOfthe
di蝕rentmotivations・Quantityorientationofexpor（ingseafarershasprevailedoverqualityorientation．（4）

ThecerlificationsystemofrespeCtivecountrieshasneverquestionedseriouslyinthepast，becauseofthe

generousruIesandTegulationsoftheFOCflagcountries．Asthenumberoftheseafarersfromthepureseafarer

SupPlycountrieshasincreasedcorrespondingtotheexpansionoftheshipsuJlderFOCflags，thecredibilityof
thecertificationsystemsoftheseafarersupplycotLntrieshasbeentakenupmoreseriously．Therecogmitionis

quiedyspreadingthatthedebctivecerLificationsysteⅡtCOuldbeaseriousflawintheglobalisedp－Oduction

SyStemOfshippingservices，therefore，itcouldbeaserlOuSvuherabnityforthebroadersystemofinternational

tradesystem．

Itisalsoremarkabletoseehereagainthatthcrehasnotbeenanysensibleandseriouscriesnorrealistic

actionsiJlanypaTtOftheinternationalmaritiJnCSOCietytofacethishardrealityforfindingouttherealistic

SOlutions．

‘．Aperspeclivebrbreakhrough

ThelackofcoherenceoftheprlnCipalelementsofthetotalproductionsystemofshippingscrvicesisthe

fundamentalflawoftheintemationalmaritimesocietytoday．Thisistheclearreflectionoftherealitythatthere

isnoresponsiblepartyintheintemationalmaritimesocietywhohasbeenassignedtothetaskofreconstnlCting

theintegralpTOductionsystemoftru1yTeliableshippingservicesbasedonnewreality．Thismissioninvolvesthe

taskoffindingthefundamentalsolutiontomobilizingthekeyelementforMETpreservedatthemost

COnSerVativeinstitutionofnationalmaritimeuniveISitieswhicharenowontheirsteadywayfoldisappeaTaJICeOr

SignificanttransfoTmationtothenewglobalisedproductionsystem．Theyaretheindispensableresourcesfor

Seafarereducation，tmininganddiscipliJle．（5）TもemissionalsoincludesthetaskofsoIviJlgtheshortfallofthe

PreSentCerLi丘cationsystemadmimisteredunderthenationalsovereigntyiJ）tOSuChasystenwhichfitsinproperly

totheglobalisedrealityoftoday．

Itseemscleamowthatthereisnoappropriateentityinthepresentintemationalmaritimesocietytotake

仙isresponsibnity．TheclosesttothisseemstobeEUwhohasbeentakingtheinitiativeandleadershiptoward

thisdirectiononregionalbasis．（6）Theimitiativeshould，however，betakent）OtOnregionalbasis，butonthe

intemationallevel．（7）

ThepossiblecluemaybethehctthatFOCfleetsarevirtuallytheshipsofTDMC．（8）AlthoughFOC
SyStemisthemostcostcompelitivesystcmtotheowners，ithasbecomemoreandmoreapparentthatthe
unfriendliJ）eSSinsafttyandenvironmentalprotectioninherenttoFOCsystemistheAchilles’heelsofthesystem．

ThefhctthattheportStateS，WhicharemostoflenTDMC，haveJlOtCOmPlainedoftheiracceptingthefinancial

andadmiJlistrativebtudenincaTrylngOutPOrtStateCOntrOlagainstFOCshipsisoneofthecleaJillustIationof

thisreality・（9）T鮎smeansthatthedirectbeneficiariesofreliablyreconstruCtedintegratedproductionsystemof

intemationalshippiJlgServicesareTDMC．TもeconclusionfromhereisthatitisfaiTandreasonableforthe

govemmetltSandtheshippiJlgCOmPaniesofTDMCwhoe蝕ctivelycontroJFOCfleetstoshareatleastthedue
丘naJlCialburdenoftheworkofreconstruCtioJ）Ofthcncwsystem．

IAMUistheorgaJlizationconsistiJlgOfJnaritimeuniversitiesofexcellencefromal1comersoftheworld

WiththeresotlrCeSCruCialtothehighestleveleducatioJl，training，anddisciplinetoseafarers，aSWel】asresearch
CaPabilitynotonlyinMETrelateda－ea，butalSointheareaoflawandmaJlagement・Assuchanorganizationof
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globalnature，IAMUitselfissignificantlyfree血omthedomesticru1es mdregulationsattachedtothenational

tmiversities．ThereispresentlynoentitylikeIAMUintheintemalionalmaritimesocietywhichisquali負edand

StlitablelJHnanyreSPeCtStOlakeupd）erOJeofJeadershiptowaldthereconstruCtioJ）Ofthenewproduction

SyStemOfshippingserviceswhichismostsuitablefortheglobalisedintemationalmaritimesocietyoftodayand
OftIlehtule．
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TheMeauresaJldPracticestoCuJtivateMoreCompeti暮iveSea蝕rers
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ABSTRACT

Intherecentyears，China’sseafarersmanpowersourceshavebeenconcemedbymanyforeignshipowners．The

numberofChineseseafhrersemployedontheshipsflyingforeigIIflagsisinCreaSlnggradually・Inorderto

CultivateInOreCOmPetitiveseafhrersfornationalandizltemationalshippingindustry，SeVeralmacTOmeaSureSand

PraCticesaretobetakeninChina’sMET」

1．htroducdon

In China，the shippingindustryisbecomlng mOre and more prosperOuS With the development ofnational

economy．Asadevelopingcountry，ChiJla’sseafhrersmanpowersotuceshavebeenconcernedbymanyforeign

ShipowneIS．ThenumbeIOfChineseseafhrersemployedontheshipsflyingforeignflagsISlnCreaSmggradually．

WithChinesesea血rersenteringtheworldmaritimemanpowermarket，thesea血■er’scultivatingstaJldardis

ChangingfrOmmainlymeetingdomesticshippil）gindustryrequlrementStOmeetingtheintemationalshippiJlg

requirements．Therefore，howtocultivatemorecompetitiveseafarersisbecomingthehighlightofChina’sMET．

2．TheFcasibilityandNecessityofCultivatingCompetitiveSea蝕rersinChina

China，thelargestpopulationcountryinthewoTld，hascompetitivepricedmaritinemanpowerresouce．Many

fhctsaLeadvantageoustoseizetheopportumitiestocultivatemorecompetitivcseafhrersforshippingiJldustry，

SuChasthefallingnuJnbers ofsea如ersindevelopedcountriesand theincreaslngindeveloping ountries，

China’s accessionto WorldTrade Organization（WTO）reachingfinalstage，the hst growingfleetsin the

Asia－PacincreglOnandsoon．

2．1TheFdIingNumberSOISea血rerSinDeYelopedCountrieS

Asweknow，therehasbeenalong－terndeclineinnumberofseafarersindevelopedwestcrnEuropeancountries．

TもeinsufficientmaritimemanpowerhasalreadyafFtctedshippillginthesecountries．EveninAsia，anumberof

developedmaritimecouJltriessuchasJapanandSingaporeetcarcbllowingtheexpericnceofwesternmaritiJne

COuntries．AsadeveloplngCOuntry，ChinashotJldseizetheoppoTtuJlitiestotrainasmallyaSPOSSiblequalified

Seafarersforintemationalshipping．ChineseseafhrersbegantoworkoutsideChiJ）a’sshippingcompaniesinthe

late1970safterthegovernmentadopted“OpeniJlgPOlicy’’．Nowadays，itis飴asibilitytocultivateandtrainmore
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CadetsattheMaritimeEducationandTlainingInstitutions（METi）inChina，becausetheiJltemationalshipping

CanprOVidebetterincomesthanthejobsonshoreinChiJla．

2．2China，sAccessiontoWTOReacungFinalStage

China’senterprlSeShavekept aclearheadthatifsomedayChinaentersWTO，theywillfhcemuchmore

Challengesintheworld・Inthiscase，theshippingcompanyinChinamustrecmitsomequalifiedseafhrersin

intemationalstandards to reconstruCt their seafaTer teamS tO meeHhe requirements ofglobalshipping

00mpetition．

TheadvaJltageSOfChinesemaritimeresourcesareintwoaspects・Theemploymentisrelativelycheaper；the

O伍cersgraduated血ommaritimeuniversities／coIlegeshavehighercomprehensivequalities．Thedisadvantageis

theforeignlanguagedeficieJlCy．

TもeadvantagesanddisadvantagehavetoldChina，sME恥IintheprerequisiteformeetingallSTCWstandardsof

trainingandcertification，howtoupdatethccoursesystemaJldteachingcontentsandmethodstoupgradethe

qualityofmaritimeeducationandtrainizlg．

2．3TheFastGrowingm恍tShtheA5ia－Paci鮎Region

AJlumberofcountriesinAsianandPaci鰯cregionhavebecomeimportantshipownlJlgnations，andsomeof

theJnincludingChinahaverapidlyincIeaSedtheirshippingfleetsoverthelasttwodecadesandareamongthe

largest25shipownerSinthe world・Tもe demandfor seafarers to servethe expandingnationalfleets and

internationalshippingbringslngOOdopporttmityforChina’sMET岳tocultivatemorecompetitivemaritime

PeTSOnJlel，anditisnecessaryforChina’sMElもtodosoifChinaistobecomeamqorsupplierofmaJitime

manPOWeTinAsiaandPacificreglOn．

3・ManyOtherMaritimeRepresentatiYe80dieSinA由一PacificRegioAConcemingIIowtoCdtivateMore

CompetitiveSea蝕rersiJlCbha，sMETk

China，aSaPOtentialmqorsupplierofse血e－Sintheintemationalmariti皿emanPOWCrmarket，hasreceived

keenattentionforhermaritimeeducationandtrainingfrommanyothermaritimebodies，SuChastheHongKoJlg

ShippownerSAssociation（HKSOA），theAssociatioT）OfMalitime Education and nainingirLAsia－Pacific

（AMETIAP）azldAsiaJlShipownerFonlm（ASF）．

HKSOAwishestocreateanexuswithChina’sME恥foTmakinggraduatesevenmorevaluablethantheyare

nowandmorereadilyemployable．

HKSOAhasvisited7selectedMETiincludiJlgDalian，Shanghai，Jimei，Wdan，Qingdao，NingboandZhoushan

andinfomallyauditedtheireducationandtmining，StaffiJlgIequlPmentandfacilities・Thepurposeistosetupa

doserelationshipwithMET andmakesomerecommendationsastohowitmaybehelpedtoupgradethe

qualityinEnglish，PrO飴ssionalworkingattitude，nauticalandeJ）glneerlngSkills，SOthatthemaritimegraduates

WillbeabletonotonlymeetSTCW78／95standardsbutalsofamiliaTwithforeignshlppingsystemandletthe

maritimegraduatesbemorecompetitiveonboardofnon－PRCvesscIs．
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4．1nOrdertoCu托ivateMoreCompe山iveMadlimePer紺nnd，l MMaaure5andPradke5108eTbkn

inChinaIsMET

InthecurTenteCOnOmicsituation，undertheleadershipofMinistryofCommunications，SOmemaCrOmeaSureS

aretobetakentoensurethecultivationofmoIeCOmPetitivemaritimepelSOnnel．

4．1TheI鷹由SlationoIChina，sMET

Ocean－gOu）gShippinglSaninternationalbusyJleSS，SOmaritimeeducationandtminingisofillternationalization

Characteristicswhicharedi飴rentfromotherhighereducationofengiJleering・Mostadvancedshippingcoultries

intheworldhavelegislatedtoensurethemaritimeeducatioJlandtminingdevelopmentabidingbylawsand

regulations．

Inthelasttwodecades，underthe“openlngPOlicy’’，China’METhasmadeconsiderabledevelopment．The

numberofMETゝandthescaleofinstitutionshavebeeninthefiLStPlaceintheworld．However，uPtOI10W，there

arenotspeciallawsandregulationsforthemaritimeeducationandtmininginChina，thelong－termdevelopment

PlansofMETlackcont1011ingunderthespeciallowsandregulatioJ）S．Itrestrictsthereasonabledevelopmentof

maritimeeducationandtmininglnSOmeeXtentS，InordertosoIveproblemabovementioned，theMinistryof

CommtmicatjonswilloIgaJ）ize thelnaritime expertS tO do the researching about malitiJnelegislatioJl，al）d

PrOCeedtothenexttocompletethelegislation．

Basedonnationa】andinIemationalshippingindustrydevelopmentsituations，inthedaystocome，hopethatthe

Permission，qualifications，investments，andscalesofMETi’foundinganddevelopmentwillbeexaminedand

approvedbyiaw．

4．2EstablishmentofComprehensiveOptimiZcdCultivatingSystem

BecauseofstrictlyimplementingSTCW78／95convention，Chinahasenteredthe“WhiteList”・Onthebasisof

meetiJlg the standards of STCW78／95　convention，China’S METi under theleadership of Ministry of

Commumications，isgoingtosetupcomprehensiveoptimiZedcultivatingsystemaboveorbeyondSTCW78／95

forcultivatingmorecompetitivemaritimepersonnel．

Underthenewcomprehensiveoptimizedsystem，thefollowinglSSueSWilIbestudied，SuChastheefEbctiveways

Ofsea－gOlngPraCtice，the possibilityandnecessityofsettingupnationalsea－gOlngPraCticeshippingfleets，

in－SerVice seafarers training at METも，and the distributions，SCales，institutionlevels，investmentforms，

managementsystemofmariti血eaJ）dtraimiJlginstittlteS．

4．3TheEstablishmentofMaritimeEnglishAssessmetLtSystem

Nowadays，Chinesemaritimegraduates’EnglishcommunicationabilityisIowerthanthatofSouthEastem．This

hasbecomeam可OrfhctorwhichweakensChinesemaritimegraduates’competitiveabilityintheiJltemational

Shippingindustry・

AnEnglishpTOfiCiencyiJIVeStigationhasbeenmadeforChinesemaritimegraduates．Forexample，atDalian

MaritimeUniversity（DMU），OVer95％maritimegraduatespassedCollegeEnglishltstBand4（CETBaJld4），

andapartofthempassedBand6・lmdeed，mOStOfthemhaverelativelygoodproficiencylnreadingandgra∬unaT，

theyhavebetterEnglishbasicknowledge，butrelativelypoorlisteningandspeakingability・Itisfoundthatthe
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mainproblemslieintheEnglishteachingmethodsandassessmentsystem．CETrecordscanreflectcerlain

EnglishproBcicncy，butitisnotthee飴ctivcassessmentstandardformaritimeeducationandtraining．

ThenewmaritineEnglishassessmentsystemwiuincludereading，Writi喝，SpeakingandlisteniJlgaSSeSSmenls．

ItputsstressonthespeakingaJldlisteningassessments，andguidestheEnglishteachingmethodandmaterial

rcformingtothediTeCtionofimprovcEnglishcommunicationabilitye批ctivelyiJlthesameclasshours．

5．Re氾lt

HopetotakeabovemeasuresandpracticestofurthcrimproveChina’sMETaboveorbeyondSTCW78／95，and

realizetheoqectofcultivatingmorecompetitivemaritimepersonnelina飴wyears．
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1．Inlroduc鵬on

nisarticleexploresbothwhatqualityofserviceisaJldwhatthequalityofmaritimeeducationcanbcimproved

orguaLanteed・TheshippiJlgindustryisaserviceiJIdtIStry，basedonaderiveddemand，Whichisparticulafly

derived丘ommanu血cttlriJIgindustries．neworldmanuhcturingindustryhasbeenbecomlngSOPhisticatedin

termsoftime（JITmanu血ctlJring）aswellasgeography（g10balsourcingandmanu血cturing）・Thesophisticated

manuhcturingiJldustry has been developing quality management，reStlJtilIgin TQMOotal　quality

management）・

ShippiJIgindustryisnotimmunetothesophisticationsudlaSJITandTQM・Shippingindustfyitselfneedsto

beeqtlippedwithqualityservice，Ⅵ血ichmeanscost－e蝕ctiveness，e伐ciencyandreliability・Inadditiontoit

shippingiJ）dustryisaskedtosatis年thereqtlirementsofinternationalcommunitytosecurethesa蝕yofships

andhencethecargoandoceatIenvironment．

Tnedimensionsofservicequalityinshipping，thus，maybeidentifiedasfo）JowⅧ唱three血ctors－CuStOmer

Satis血ction，Shipsa危ty，andenvironmentprotection・’servicequality’in軸tlrelmeansaserviceprovidedto

shippers，如ightforwardersthatuseshippingasatransportationmeans・’ShipsaLtty’meansthesafbtyof

cargoaswellasshipitseltwhichshouldbeafloatandcannavigatetothedestinationwithseaworthiness・

，Environmentprotection’meansthepollutioncontrolagainstseacausedbyshipoperation（）ikeship’screw

SeWage）oraccideJlt（likeoilpollution）andpoJlutedairemittedbyship’sengine・

Figurel．Three心me鮎ion50†qu且1itymanagementinsMpping

∴∴∴
envkonment

rotection

Source：Theauthor

ThreehctorsofquaJitymanagementinshippiJlgisfurtherexplainedintablel・Tablelshowsthatservice

qualityisachievedbycompalty－builtmeast）reS；Safety，byISMcodeorISO9000；environment，byISO14002・

rrheservicequalityismainIypurst）edbyshore－basedo餓ce；SaLtty，byship；andenvironment，byship・Principal

bcne血ctorsareshippers，CargOaJldship，andgeTIeralpublic・Servicequalitycanbemonitoredbymeasuring

gaps；Safbty，byaudit；andenvironmentIbyaudit・
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Tablel仙eelementsofshippingserYicequ且Iity

；・：■：・：ウ　　　　　　　　　　　　　　　 ■ハ●・－’・－ ：：：：：：：：￥ 一●■一●●■－■
●■●●●■－●▲◆●■■■●－●●t●

ー
・‥′・．．…：：：：：：1：：：：：　　　　　　　　 ・・・・ノ・－√ ．．．！．，．観葉．・ま ・：鮨…・

M ea几S tO ad lieve －C om p any－builtm easures such as ●IS M code ■ISO 14 002

tim eliness，reSPOnSiveness ●IS M A code

●IS O 9000 ●SO L A S IX

●IS O 9000

P rim cipal ad or ・Shore－based o伍ce ●Sbip ●Sh b

Pri n cipal ben eh ctor ●Shipper ●C argo an d ship ■G en eral public

H ow to m onitor ．G ap（expectation s－perCep tion s）m easurem ent ●A udit ■A udit

Source：Theautbor

2．WhyqualitymamagementinsMpping？

ItwereDeminB，JuranandFiegenbaumwholaidthefoundationofqualitycontro】notinservicebutin

manuhcturingsecIors．Theysuggestedasetofstepsorpoints－Deming’Sfourteenpoints，Juran’squality

PlanJllngrOadmapandFjeg喝mballm’stenbenchmarks．

QualitymaJlagementhasapositivee蝕ctonacompany’smarketshaleaJldprofitabiJity．QtIa】itymanagement

CreateSmOreemPloyeeseTISitivitytotheisst）eOfquality・nisgeneratesahigherlevelofqualityナwi1ich

impactsonbothincreasedrepurchaseandiJIC－eaSedsales血ompositivewordofmouth．

Fig叫relBene蒋borqua追付Ⅷ且nagement

Qudity

manageme

甘t

Quality
Standard

Market sbafe

and

PrOmability

SourCe：Tもeautl10r

neexpectationstowardsmarketshareandpro丘tabilitymakemanyshipoⅥlerSa】ldoperatorsbecommittedto

quality shipping．Ship management companies also deve】opedtheISMA（IntematioIlalShip Managers’

Association）code・neISM（IntemationalSa免tyMaJ）agement）codehasfinallycomeintoforceinternational】y．

Highqualityserviceitselfisnotanendbutresu）tsinbeLLeBtsfortheorgaJlisation．Thedrivetoqualityin

Shippingsectorhashadthreesign摘cant fbatures：POSitivecompanylmage，lowercostsandhighermarket

Share，anddecreasedliabi】ity．

●Positivecompanylmage

A repl）tationfor high－qtlaJity service creates a positiveimagefor shippinglines．Positiveimage helps a

ShippingcompanylnCreaSeSales，ObtainfundsfromvariouslendingageJICies，andremitbetterpersonnel．

．bwercostsaJldhighermarketshare

Qualityenhancementincreasesproductivityandlowersreworktime，SCraPCOStS，andwarraJltyCOStS，1eadingto

increased pro丘ts・lmproved performance enables the company toincreaseits market share and gam

COmPetitive advantagethrougheconomiesofscale．

．Decreased】iability

Shippingcompanieshavebeen血cingcomplaintscausedduringthetrallSPOrtationorbecatlSeOfshipaccide】ltS．

StlCCeSSfuHaunchofqualityassurancesystemsuchasISOandismshalHypicaJlyresuJtinimprovedservice
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PerformanceandlowerliabiJitycosts・

3．，SERVqUAL，心menSionsappliedtosMpping／1喝is鮎s

Inordertoprovidegoodservicetoshippersthedimensionswhichconstitutequalityshouldbeidentined・ne

modelprovidedbyParasuramanetalisagoodbasetocontimethediscIJSSionlowardthequalitydimensionof

Shippingandlogistics．

Parasuraman et allhas deve】oped ten difEbrent deteminantswithin theservice qualityafEerseries of

qualitative and quantitative studies；aCCeSS，COmmunication，COmPetenCe，COurteSy，Credibility，reliability，

responsiveness，SeCurity，tangiblesandcustomerknowledge・De血itionaJld examplesofthedetermiJ）antS
withintheshippingservicescanbeseenintable2・neright－handsidecolumnofthefollowlngtableshows
thedimensionofservicequalityinshippingandlogistics，COmPOSedbytheauthor，Whoarbitrarilyplacedthe

quality dimension according to the SERVQUALdimensions・For example，’reliability’in SERVQUAL

dimensionsmeansdeliverytime，issuingbillofladingontimeandcorrectly，anddeliverlngthecargoatthe

PrOmisedtime・

Table2．ShippingserYices：CtLStOmerS’YiewofserYicequdiCy

DimenSion SMppers，view

Reliability ●Deliveけtime

●Issl血gbilJofladingontimeandcorrectly
・DeliveringthecargoattheT）rOmisedtime

Tan由bles ．Cleanandundamagedcontainers

●Modern100kingequlPmentS
．Appearanceoftheinvoice

．AppearanceofthecommllnicationmaterialS
AcceSS ．ConveIlientworkinghours

．AccessibiJitybytelephoneeasily
Commu止calion ．Informlngtheshippersaboutthetechnical

details

tJnderstanditLgLhectlStOmer ．XhowiJlgthespeCi月co句ectivesoftheshipper
intermsoflogistics

Securily ．Confidentialitynotgivingtheinfomation

abol）tthectlStOmertOthirdparties
Credibilily ．Replltationofthefirm

．GivillgClearandrightinformationabotltthe
lqgislicscost

Responかeness ．Dependabilityinhandlillgtheprdblems

●RespOndingtheillquiryquickly
Competence ．Workingwiththepersonnelhavingexpertise

andknowletke
Courtesy ・TreatingtheshippersrespeCtive】yaJldT）01itely

Table3showswhatsortof払ctorsareregardedasthedimensionsofqualityinshippingandlogistics・The

lparasuramaJl，A．，Zeithami，VAandBerry，L．L．（1985），HTheConceptualModelofServiceQualityandits
lmplicationsforFlltureResearch’’，JoumatげMbrketing，Vol・49，Fal】，P・41・
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mostcommon血ctorsstipulatedasthedimensiozISOfquaJityconceptarelistedasreliabiJity，tranSittimeetc．

Table3qualitydimetLSionsor血ippingatLdlDgisticsqtLalily

R esearCherS T he djm ensionS OfserYice quaIity
PearSOnZ F】exibility，舟equency ofservice，traJ）Sittim e，reJiability，regularity，
8 ardi3 Transittim e，reliabiJity，wi llingnessto TIegOtiate，伽ancialstability
M cG innis4 R eliability，tranSittim e
M ate肝and G ray5 Fast response to problem s，aVOidaJICe Of loss or dam age，On－tim e

COllection and delivery
John and Stephen6 R eliability，equlpm entaVai Jability，SerVice鮎quency
Subba血and Sd鵬vas7 ReJiability，reSpOnSiveJleSS
B ien5tOd 【8 T im eliness item s，aVaiJability item s，COndition item s

Theexpectationsofcustomersmayvary如m9COmPanytOCOmPany・AshippingcompanyJistedthe
expectationsofitscustomersarising丘omsixareas；

●　Thenegotiationandagreementoftemsandconditions

●　Purcbaseordertracking

．TraJ）SPOrtationfromcllStOmerS’premisestoport

●　Seabrnlegd仙ecargomovem帥t

．TraJISPOrtatiorLfromportIoctlStOmer’spremises

．「mehandliT）gOfcargodocumentation

4．ISM（InlernadonalSa鮎けManagemenl）Triangle

IntemationalshippingindustryproduceditsCodeofGoodMaJlagementPraCticeinSa飴ShipOperationaround

1985to glVe guidaJlCetOWards safetransportation bysea・Some countriesincludiJlgtheUKandNordic

COuntriesput鉦IrWardproposalswhichatlastwasdeveJopedto’neGuidelinesonManagementfortheSa血

OperationofShipsandforPollutionPreventiom’AfLerfurtherrevisionoftheguidelinesIntemationaJSafbty

MaLLagementCOdehasbeeng）Venabirth．

2pearsonRoy（1981），Cb丑旭加er肋efk中間β〃Cg〟〃d助∩血ee〝誠帆MarineTrampOrl

CentTe，Univ餅Sityofuv餌pOOl，pp．120－121．

31hrdiEdwardJ．，BagchiPrabirK．aJldRaghunathanT．S，（1987），”MotorCamierSelectiorLinaDeregulated

EJlvironment’’，TheLOgisticsandThn甲OTLaEionReviety，Vol・23，No．4，P．5．

4McGimis MichaeJA．（1989），a Comparalive Evaluation ofFreight TraTISPOrtation Choice ModeJs，
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Thismanagementcodeenteredintoforcein1998（lstJu）y）forpassengerships，tankers，bu】kcarriersandhigh－
Speedcrafl，andin2002（lstJIJly）forothercargoshipsandmobileo飽horedri11ingunits・

ISM code，aflersomerevisions，WaSmademandatorythrougha newchapterIXtoSOLAS・Underthe

regulations ofthenewChapterIX ofSOLAS，administrations areresponsibleforensIJrlngthat，On the

prescribeddates，eaChneworexistingship皿沖Igits鮎gholdsaSa蝕yManagementCertiLicate（SMC）and

thattheoperatingcompanyholdsadocumentofCompliance（DOC）forthattypeofaship・Theadministration

may request another contracting govemment or recogJ）ised organisation toissue such certificates and

periodicallyverifytheproperfunctioningoftheSMS・

ThestructureoftheISMcodecanbedescribedasfo110wingdiagram，Whichhasbeennamedas’ISMTriangle’

bytheauthor・

Figure2．ISMtria喝Ie

Ⅵm o？ ISM triangle m ain o切ective

Top The o切ectives of the code are to ensure safe ty at sea，

m aIlagem ent・ PreVention ofI川m an InJury Or loss of J脆，an d avoidance of
dam age to the environm ent，iJl particular to the m arine
environm ent，and to propefty

Shore Sa血ty m anagem ento噂ectives ofthe C om pany should，Lnter

persomnel αJね：
1．provi de fo r safe practices in ship operation and a sa鮎
W Orking envi ronm ent；
2．estab】ish saLbguardsagai nstallidentified risks；and
3．continlIOuSly im prove　sa飴ty　m anagem ent　skills　of
PerSOnnel ashore a皿d aboard ships，including prepari ng fo r
em ergencies　related　both　to　sa血ty　and　environm ental

protection
Ship n e ISM code reqtllreS thatthe SM S should enstlre：
personne】 1．com pliancewi th m andatory rulesaJ）d regulations；aJld

2． that　applicabJe　codes， guidelines　aJld　standards
recom m ended　 by　 the　organisation， adm iJlistrations，
Classification societies and m ari tim e industry organisations
are taken into account．

Source：The author

TneJlatureOfthemandatorycodehaschanged，fromtheiJlitialproposalbasedonISO9000qualityasstlranCe

PrlnCip】esto’mtlndane’sa飴tymanagementcode．

5．QualityASSmnCeinMarilimeEducalion

Qualityassurancehasnowbecometheissueofthe1990sas血rastheshippingindtlStrylSCOnCerned・Tbe

PrlnCipleofqualityassuranceisaself・eXaminationprocessthatisdesignedtoleadtocontinuousimprovement

inoperation，inthiscase，ineducation．WhenshipowTnrSarekeentoestablish quaJityassuranceprogram，

maritime college should traiLL Sludents tobe qualifiediJlenlering that system ofqualityaSSuranCe・ne

graduatesofmaritimeinstitutionswillbeexposedtoTQMassoonastheyareenteringtheQ・A shipping

COmpany・

Ifa maritime co】】egeistotmin peopleforemploymentbyqualityassured shipoⅥlerSWhetherunderthe

nationalorforeignflags，itshouldincorporateTQM・

－97－



5．1ThreeComponents

TQM consists of three components，Which should beintegrated：（1）the sttldents（the clients），（2）the

COtlrSebrocessor－1），thewholecollegebrocessor－2），ad（3）theemployers（thecustomers）．Weconcentrate
On】yonthepooessors．

5．2AqualiIyManul

TotaJqualitymanagementfinalJymustproduceaqtlaJitymanualwi1ichexpJainsaJldinterpretsthequality
POIicy andwhichcJearlystates theprocedurestobefollowedinfollowingmatters：

●　CourSedesign

●　Teacbimg

●　ASSeSSmentme仙ds

●　StaffdeveJopment

●　Coursemanagement

●　Ha∫dwareprocurememt

●　　Maintenance

5．3MiseellaneOuSeSbbli血menls

A鮎rthesettiJlguPOfqualitymaJlual，thefoJ］owlngShouldbeestabJished

●　Ado00mentedquaJitymanagementsystem

●　Statisticalprocesscontrol

●　QuaJitymanager：enSureCOnSistencyinqualityleveJs，COntinuousimprovements，andtheelimination

OfwasteacrossvafiousdepartmentSOrSeCtions．

5．4TheQtLaljtyManagementOfMaritimeEducation

ThequalitymaJlagementOfmaritimeedtlCationcaJlbelistedasthefo）Jowing（verybriefly）：

●　Ade丘nedorganisationaJstruCturewith

（1）theresponsibility，authorityofpersonnel，

（2）thepe！SOnneltoperforminspectionandverificationforcompliaJICewiththequaJity
reqtJlrementS・

●　SelectionaJldrequitmentofco】legesta払thequaliBcationsaJtdexperiencequalifications

●　Staffdevelopment－enCOuraglngandenabJingstafftoupgradetheirqtlalifications

●　CoursedesinaJldcoursedevelopment

（1）invoJvingemployersaJldstudentsaswe11incotlrSedesign

（りensuriJlgthatup－tO－dateiJlformationondevelopmeJltSinthegJobalshippingindustryare

receivedanddisseminatedthfOughoutthe00llege．

●　Records－indexhg，filing，StOrage，mai甘tenanCeanddispositionofquaJityrecords・

●　Documentcontrol－PrOCedurestocontrolalldo伽mentS（Obso】etedo伽mentSandchaJlgeStO

documents）aJlddatathatrelatetotherequirementsoftheQualityManual．

●　Quditysystem

（1）establishandmaintainado仇mentedqualitysystem・

（2）thedocumentedqualitysystem，PrOCeduresandilIStnlCtionsshouldbee蝕ctively
implemented．

（3）PlaJlnedperiodicreviewsofthequalitysystem

●Intemalqtlalityaudits－tOVerifywi）etherqualityactivitiescompJywithplannedarrangementsandto

determinethee蝕ctivenessofthequaJitysystem

●　Extemalqtlalityaudits－TQM canbeclaimedtobeestablishedwhenitisauditedandcerLifiedbyan

hdependentbdy・

5．5．TheSu噂ecbToBeTaught

Thesu噂ectstobetaughtatmaritimeh）Stitutionsshouldcomprisethreesystems：teChnicaJsystem，OPerational

SyStemandhumansystem．
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5．5．1TechnicalSystem

nissystemconsistsoffo1】owmgsub－SyStemS
●Hull

●EngineRoom

－　　EJectricalinstallations

－　Prop山sion

－　　Services

－　Steering

－　Polhtionprevention

●Navigation

－　Navigation

－　Moorings

－　Pollutionprevention

－　Steerimg

●Cargo

●Sa飴ty

FireprotectionaJld鱒ghting

Li鹿savlngSyStemS

Communications

Medid

OtherssuchasAirconditionlng，aCCOmmOdationandbdpreparation

5．5．2Opera仙Inal野Slem

nissystemconsistsoffolloⅥngSub－SyStemS

●Navigation

●Prop山sion

．CIQandadministration

■Emergen甲prOαdllre

5．5．3Hu皿anSyStem．

nissystemconsistsoffollowlngSub－SyStemS

●Organisationalbehaviour

●Humanrelationships

‘．Con（：1usiom

nisarticlehasexplaiTIedwhatqualityofserviceisandhowthequalityofmaritimeeducationcarLtnimproved
Orguaranteed．Thecommoncharacteristicsofshippingindustryandmaritimeeducationisthattheyare

SerViceindustriesthatrequlreqtlalityasslJranCeSyStem・

Qualityassurancehasnowbecometheisst）eOfthecurrentdecadeas血rastheshippingindustryisconcerTLed．

nisarticJehasappliedtheprlnCipJeofqualityassl）ranCeOfshippingcompaJliestomaritimeeducation．

MaritimecoJlegeshouldtraiJIStudentstobequali丘edinenteringqualityasstlranCeprqgramWhidlShipovmers

haveestab】ishedbecausethegradtlateSOfmaritimeinstitutionswillbeexposedtoTQM assoonastheyenter
theshippingcompanyofqualityassllranCeSyStem・nisarticle鰯nallydemonstratedhowtheqtlalityasstlranCe

SyStemi血maritimeeducationcaJIbesetup．

－99－





触g軸げ伽グGe椚JA膵e椚坤げ朗〟ひ
2－5αわあ訂20町．助jkJ4朗Ⅳ

ForgmgAcademicandMaritimeBusinessAl1ianCeS

SbashiKSHAH

U．S．MerchantMarineAcademy
300SteamboatRoad

KingsPoint，NewYork，11024－1699U．S．A．
Shahs＠usmma．edu

ABSTRACT

ltishypothesizedthatIAMUgoaloftheworldwideexcellenceofmaritimeeducationrevoLvingaround

SafttymanagementatSeaandprovidingquaLityeducationandtrainingarebetterachievedbystrategic

allianCeSbetweenacademicinstitutionsandmaritimebusinesses．Strategicalliancesmaybede百medas

forgingasociationtofurthermutuaHnterests．

Businessesandacademicinst血tionshaYetheiruniquestrengthsaJldweaknesses．Mostcommonly，

educationalinstitutionsprovideaserviceinthefbrmofresearch，打aining，COnSulting，andintellecttnl

property・Businessorganizationsinreturnshareknowledgeabouttheirstate－Ofldle－artteChno10gy，
0perationalproceses，andemploymentOppOrtumitiesforstudents．ManyarrangementSarePOSSiblerangmg

frombusiness－SuppOrtededucationalresearchtoljcenslngandpatentdevelopments・

hplettlentationofthisapproachismostLikelytocreateawin－winsituationforallpartiesinvoIvedinthe

experience・EssentiallyitwilllaythegroundworkforahealthyexchangeOfideasbetweenfaculty，

Students，andbusinessprofbssionalS．ltwi11con扇butetotheinfusionofadditionaJrevenues andneed－

basedinnovativecoursesandprogramsresultinginimprovementofeducationalstandardsandcareer

developmentfbrstudents．

ThismgementwillaholeadtoacoIJaborativeresearchacrossdiscipIines．Ltwillbene丘Inotonlyfaculty

and．■parheringMbusinesses，butalsoprovideexcitingopportunitiesforstudentswhocanassumealargerrOle

underexpertguidanCe．ItwillemiChthestudentpsychefbrresearchcontentandleadtoasenseofcommitment
andconscientiousdedicationtothepro飴ssion．

Giventhecomplexityofglobalmarkets，demandforinnovation，adaptation，andrLeedforcontinuous

impTOVementbothstudentsandteachersmustbecreadveinleamingnewbehaviors，adaptingtochanging
envlmnment，andgoingbeyondthedemandsofroutineacademicprofbssiorL．Thismeansthatwhilecontent

knowledgeisimportant，prOCeSSOfsustainedleamingwi11de伽esuccessinpro触siona川fbrnadepossibJe
throughStrategica11ianCeS．

1．1mtroduc雨on

Historically，educatorsatcoLlegesatlduniversitieshaveservedanimportant，OftencriticaL，rOleas

CO11aboratorsinresearchandproblemsoIvingforgovemmentandindustry．hfhct，OneOftheconcltlSions

reachedbytheCommissiononhdushialCompetitiverLeSSintheearly1980swasthatbothbusinessand

duc慮onco山dbenefit舟ompa托Ile円hips．Exp印飢00Sugge出血如mumdkne広也涙lla∝mehSuChbaSic

areasasfacultydevelopment，better－educatdcompetentgraduates，andcost－effbctiveappliedresearchfbr

Operationalimprovement．

Thisarrangementisnowheremorerelevvnt血anin血emaritimeindustry．‘Maritimeindustry’refbrs

SpeCincallytoall血oseorganizationsinvoIvedirLthesystemoftransportingcargoandpeoplebywater・ln

tetmsofpresentdaypractice，COnSiderationsmustincLudetheintermodalsystemoftransportation丘om
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Origintodestination・【tisasegmentoftheintemationaltradingsystem，andassuch●mustbeconsideredin

thecontextoftotalworldtrade・Managersinthemaritimeindustry，therefbre，needtounderstandthewhole

Pictureofworldwidetransportationandtradingsystems，withalltheforcesthatinnuencedecision－making
（e・g・Shippingproductivity，OPtimizingtheuseofincreasedc叩aCity，greaterSpeedsandfhsttumarOund

CaPability，impactofbroadenedscopeOfintermodaJtransportationanditsinterreJationshipwithtrucking，

railandairtransportationindusthes，etC）・Basedononeindustryobserver，CdnsiderableresourcヲShave
beeninvestedinm勾OradvanCeSOntheshiptechnologysideperhapsatthecostofirlnOVationsln

managementteChniques・Thismaybeattributedtotheconservativenatureoftheindustry，andhowsetit

maybeinitsownwayofdoingthings・Perhapsonemightviewthisasachallengeenoughfbrcoltegesand
universitiestomotivatetheindustryleaderstojoinhandsinaneffbrttomoveusalltoanelevatedplateau．

2．LiteratureOverYiew

Whatistheroleofanacademicinstitutioninthemaritimeindustry？Onemightsuccinctlyexpressitasto

PrOVidestudentswiththeessentialmaterialamdexperiencesdleyneedtobecome“sa氏，We11－trainedsea血・erS．’’

InaneloquentimtrospeCtion．ProfbssorLeWarnSuggeStStha（maritimeeducationandmiing（MET）
institutionshave餌IedintheirattempttoraiseskiuandcolnPetenCyOfmariners．hfact，hesparesnoone

includingfhcultyandotherproftssionalsinthatindictment・Channelinganddirectingourcollective
energiestowardtheMETa肘ibutes，aCtivities，taSks，andobjectives，heurgesbenchmarkingasawayto

furtherIAMU’Smission．Indeed，heacknowledgesthatthequalityofinstitutionalperfbrmanceis“limitedby

resources，managementCOmmitmentandstaffcapabilities．”（11）

MaritimeeducationandtraiJling（MET）isconcernedwitheducatiorLalinnovations，ParticuZarZythoseaimed

atcommunicatingabstractacademicknowledgeinawaythatishelpfuIandmeaningfultopragmatica11y
Orientedprofbssionalsandprospectiveseahrers．Thedominantinnovativetraditioninthisrespecthasbeen

thedevelopmentofexperientialleamingapproachesincludingintemship，andalmostayearlongseaduty・

Today，mOStmaritimeschooIso飴ramixofeducationalapproaches…－thetraditionallectureo氏en

COmbinedinnewandinnovativewayswithcomputer－basedsimuZations．Withtheseneweducational

teclmologleS，maritimeeducatorshavebeguntoraisetheirasptrationsB・OmincreaslngStudentawareness

andunderstandingtoimprovingtheircommitmenttotheprotectionoflifb，prOpe町aTldthenatural
environment・ThesenewasptrationscreatenewchallellgeSfbrthedesignofmaritimeeducationand

tralnlngprOgram，WherethecriteriafbrsuccessarebasedonperfbmanceratherthancognltlVe

COmprehension・Yetthefutureposesanevengreaterchallenge．TherapidgrowthofknowLedgeand

increaslngrateOfsocialandtechnologlCalchangearemakingspec摘Cskilltrainingmoreandmore

VuLnerabletoobsolescence．TheanswerseemstolienotinleamlngneWSkills，butinlearninghowtolearn

andadaptthroughoutone’scareer．AnemerglngCOnCeminmaritimeeducationandresearchis，therefore，

howindividualsandorganizationsleam（10），andadapteversoreadilytothefutureneedsofarnaritime

technicalsocie吋．

ProfbssorFJara（7）de氏nesthisfuturisticmaritimeteclmicalsocietyasthesocietywhererapidlyproli危rating

technologywilltransformshipcentered，Self二Completedfunctionoftodayintoaglobaltranspottationsystem

integratingbothlandandmarinetransporlation．AccompanyingthiswillbetheresponsibilityoFthefuture

merchantlTlarinerstooperateCOmPlex，teChnologlCaltyadvancedshipsystems，manageincreasIngly

SOPhisticatedorganizations，anddeal■WithhighlytechnicalprobLemssuchasoiI／chemicalpoltutionabatement，

COllisionavoidanceandsatellitecommunication／navlgation，etC．Asoneofthephilosophershassaid一“the

geniusofthe且ltureliesrLOtinteclmology，butinourabilitytomanageit：’

Howmuchofwhathasbeenwrittenabouttechnologyhasbecomereality？Howmuchmaysooncometopass？

Howmuchwillremaincoqectureor伝ction？Itisundeniablethattheimpactcomputersandinformation
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technologywiLlhaVeOnOrganizationsofthefuturewillbefhr－reaChingandprofound，a脆ctingvirtuallyall
SegmentSOrOurSOCiety．AIso，aSareSultofdownsizingandZeanenl鮎tterstruCtureS，broaderrolesrequiredof

bothworkersandmanagerS，andamoreculturallydiverselaborfbrce－aWOrkplaceoftodayisquite

unrecognizablefromthatwhichexistedafbwyearsago（14）・

Entry－levelemployeesarebeingrequiredtotakeonmoreresponsibilityandcooperatemorecloselywith

OneanOther．Moreimportantly，theymustbeabletoseebeyondtheirspeCincdutiestodemonstratea
businessunderstandingofhowtheircompanyandindustrywork，andhowtheirjobsreZatetothelarge

COrPOratemission．

HowmanyOfourcouegesanduniversities，letaloneMETinstitutions，haveresourcestoadequateZyprepare
OurStudentstosuchchailenges？TheseresourcesencorrLpaSSawidearrayoffactorssuchasinfbrmational，

0perational，Physical，andindeedmanpower・Compoundingthechallenge，manyaCademiCinstitutionshave

beenhithardbyaustereeconomictimesand免cestrLngent伍nanciatproblems，inadditiontobeingroundZy

Criticizedbyindus廿yfbrnotkeepingpacewithitsneedsinthenewglobalreatity．CompanieslikeAT＆T，

GeneralElecb・ic，GeneralMotors，Motorola，Xeroxandmanyothershavetheirown“corporateuniversities”to

re－tOOltheirworId－Classworkfbrce（14）．

Ascollegesanduniversities，howresponsivearewetothechangingneedsofmaritimebusinessempLoyet・SOr
thenewworkpLacecompetenCiestheyrequire？Howftasibleisittoincorporatethoseneedsinour

CurricuLumtokeepourstudentsup－tO－dateandfbstertheirsmoothtranSitionintoanemployer’Sworkplace？

Arethereresourcesenoughforeducatorsandadministratorstocopewiththesechallenges－bothpresent
andinthefuture？AstrateglCallianCeisaplausibleanswer．

3．TheNeedfbrAlliances

Strategicalliancesmaybede頁nedasfbrgingassociationtofurthermutualinterests．ThesealLiancesare

long－termCOrnmitmentstoleveragethestrengthSofcollaboratingpartnerstocreatenewbusinesspractices，
insightsandideas．ParticipatingorganizationsincI’eaSetheirprospeCtSbrsuccessbymobilizingtheir

knowledge，Skills，andassetsthataremutuallybene伝ciaL

TheneedfbracademicandbusinesspartnershipsisgrowlngarOundtheworld．AsbusinessesrequlremOre
SOphisticatedskillsandspeCializedknowledgeもasefortheirmanagers，thereisincreaslngCOnCemabout

thequalityofgraduates．Manybusinessleadersandeducatorshaveexpressedconcemthatshortcomingsin
educationimpoverishtheinteuectualandhumanreSOurCeSOfanation．Alargenumberofbusinesseshave

POuredmoneyinthelocalschooIsanduniversitiesreimbursingemployeesfbrcollegetuitionorexecutive

education．ButthereisnotenoughROIfbrthemintermsofimprovedproductivityorperfbrmanceinthe
WOrkplace・

ttisestimatedthatU．S．employersspendoveri50billionannuallyonfbrmalandinfbrmaltralnlng．For

employerseverywhere．itclearlymakesmoresensetoerLSurethatstudentsgetthepropereducationintheir

PubLicschoolingsubsidizedbytaxesthanexpendrnoremoneyandtimeforre－educatlrLgthematwork．By

gettinglnVOIvedintheeducationalprocess，businessesgetbettereducatedandbetterpreparedemployeesat
lesscost．

JeanneMeister，apLOneerintheareaofcorporateuniversities，identinesthefollowingtistofcriteriafbr

Selectlngalearnlngpartner：

1・Sharedvisionwherecustomerservice，innovation，andcontinuousimprovementareparamountto

SuCCeSS．
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2・CleareXPeCtationsforsettingleamIngO叫ectivesanddeveLoplngCOurSeS．

3・Flexibilityandresponsivenessinbuildingacprporate／coLlegealliance（thismayinclude“teaching

OnSite，”sharinglibraries，laboratoriesorequlpment）．

4・Complementaryneedsandgoals・Thismayrange丘om魚Indingjointresearchtodeveloplng

CuStOmizedexecutveeducaIionpmgはms．

5．ReputationandprestlgeOftheeducationalinstitution．

6．Abilitytocollaborativelydevelopaclearpathofstudyleadingtoa“new”accrediteddegree

prOgram・

7．0pennesstoexperimentingwithtechnologleStOaCCelerateleamlng．
8．0wnershiprightsinintellectualpropertyclearlydelineatedattheonsetofthepartnership．
9．FinancialartdrIOn－fhancialmeasurescar地目yspeJledoutinadvanceandagreedtobythekey

players．

10・Anin斤astruCturethatisopentoexperimentation（forexample，havingthecorporationassigna

fu11－timeequivalenttotheacademicinstitutiontoworkonpartnershipmatters）．

11．GlobaleducationcapabilitiesandrLetWOrk．

12・CommitmenttobuildinganOpendialogueandcontinuallyrenewingthepartnershipwithfresh

thhking．

Theemphasisison爪exibilityandcreatingadynamiccurriculumthatistiedtothestrategicissuesof

interesttothestakeholders（i・e．COrPOratePartnerS）．Thefamiliarre丘ain－“It’sthewaywehavealways

donethings’’wi11havetochangetofbcusmoreonthestudentlearnerandlessonthelecturer．Thischange

mustreflectawi11ingnessonbothourpartstocommittoalargerCauSe，SuChasteamperformanceorthe

Wellbeingofacommunity，aboveselflinterest．

4．AIliancesFbrMaritimeProgress

Maritimeacademies－bothftderaLandstate－intheU．S．haverecognizedfbrsometimevirtuesofseeking

lnPut仕omsavvyalumni，businesses，andappropriategovernmentandunionexecutivestomoldtheir

respeCtivecurricu（ainkeepingwiththechangingtimes．OneiHustrationofsuchalliancewasestabJished

betweentheU．S．MerchantMarineAcademy（USMMA）andSea－LandServicebeforeitwasacquiredby

A．P．Moller－Maerskin1999・Thisrelationshipcontributedsigni伍cantlyinthedevelopmentofaformal

PrOgramandacademicm叫OrinLogiSticsandintermodaltransportation．Sea－Land’sparticipationcovereda

largeSpeCtrumOfactivitiesincludingcu汀iculumdevelopment，ident摘cationofcqmpetenCiesexpectedof

USMMAgraduates，developrnentof“livecasestudy”，WOrkshopincommunicat阜Onandinterviewlng

SkiHs，Shipboardtraining，intemship，etC・ForSea－Land，thevalueofthisassociationresuttedina

dependablepipelineofnewtalenttomeetitsfutureworkforceneeds（8）．

ltisreasonabletoexpectthatsimi1arapPrOaChesareadoptedbysistercoLlegesanduniversitiesaroundthe

globe．ToquoteMarcelProust－Therealvoyageofdiscoveryconsistsnotinseekingnewlands，butin
Seelngwithneweyes．

MaritimebusinessesarenowonathresholdofexplonngnewervistaofbusinessopportunitiesunfoLdedby

theIntemetseveraLyearsago．Theindustryiscaptivatedbypromisesofcostsavings，Operational
efnciencies，andllighproBts．Butthegeneralgloomanddoomofdot－COmShasmaritimeexecutives

lookingforstrateglCpartnerStOStayCOmpetitive．

lnaJuly31，2001repott，eyefortransportdescribedhowAPL，aglobalcontainertransportcompany，has
improvedemployeeproductivityandperfbrmancebyadoptingonLineleamingasastrategyfbrstaying

aheadoftechnoIogygrowth，globalization，andcustomerdemand・AninfbrmaLcoILaborationwiththethird

pa止yprovider，APLstaffhasfhstaccesstothetrainingandknowledgetheyneedtoquickJyresoIvecritical
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businessissues，reSpOndswi氏IytomarketchangeSandpromotecustomersatisfaction．Byadoptingthe

real－timecollaborationcapabilities，APLhasstreamlineditstraining．Thenewtechnologyhassavedthem

hundredsofthousandsofdollarsintravel－relatedtrainingcosts．

5．WhyThe5eAll細川肥出目MbkeSenSehrMETIn5tjhtion5

PeterBo仕，OneOfthepartnersofAndersenConsulting（nowcaLLedAccenture）recentlysaidthatallianceswere

■一awayofthefuture■一．Analliancebetweenabusinessfirmandartacademicinstitutionisatwo－WayStreetthat

providestheeducatiorLalinstitutionwithneededresources，Whilepermittingabusiness血mtogain庁omwork

beingdonebyfhcultyandstudentsthereby血provingdteircompetitivepositioninaglobalcontext．

Itisobviousthattheaimsando句ectivesoflAMUaretoraiseskillandcompetencyofmarinerstoensure：

－　SurvivabilityofshipsinallcircumstanCeSandconditions

■　Sa氏tyofpassengers，CreWandcargo

－　ProtectionofenvirorLmentbyeliminatlrLgpOllutants

■　Openandclearcomm皿kationw他diversegroup50rCreW

TherefbretheefncacyofachieYingtheseloRyidealswiltdependorLtheextentofownershipbyaIlthose

a飴ctedbythesegoalsandideals，theextentoftheircommitment，andmethodologyusedirLCOmmunicatlngLtS
urgency．Thereisanopportunityfbrallstakeholders－Students，educationalirlStitutions，maritimebusinesses，

andallparticipantSinanorganization’svaluechain・Thereisanopportunitytbralltomakeaconcertede飽rtto

harneSS，Channel，andstimulatehigherlevelso achievementmotivation．Botheducationalinstitutionsand
businessesneedtojoinhandsinapproachingthischal1engetogethertostriveandcreatetheclimate，COnditions，

StruCtureS，andproceduresthatallowandrewardthosehwhosehandsthisgraveresponsibilityisreposed．

ThereisnoeasysoLutiontomanyVariablesatsea・AllthoseinvoIvedinavarietyoftasksotlaShipmustbe

drivenbytheirownsenseofpersonalresponsibility．Thechallengetocollective（Le．businessandeducation）

Orga山zatiorListocapture鋸sinnovativespiritandnu血reitaJongtotheirfullestcapability如mthestart．

¶lefollowmgPOLntS，bynomeansexhaustive，highlightkeybeneGtsaccrulngtObothMETinstitutionsand

maritimeindustrypartners：

ToMETInstitutions

・　AnopportunitytodevelopiLlnOVative／corltemPOrary”reaZworld”programsandcourses打omaglobal

perSpeCtiveandthusfu旧llbusinessandsocietalneeds．

・　0飴rvalue－driyenandcost－e飴ctiveeducation．andgeneraterevenues仕om打aWungandskill

developmentprograms・

・　tnVOIvefacultyinappliedresearch，COnSulting，andupdatingknowledgeofdleindustryoperations

・　BerLeficiarytothefundingpossibility丘omlocal，Centralatldothergovernmentandbusinessagencies

fbrLeadershiproLeinreglOnalandeconomicdevelopment．

・　PossiblegatFISduetoeconomiesofscaleasonebecomeswelJversedintheoperationandmore

businessesjointheconsortium・

・【nvoIvementintheenterpnseovertimebringsasenseofprideandachievementnotunlikethatofan

entrepreneur・

・　Developtechnologyin丘astruCture

・　AssistpartnerlngCOmpaniestodevelopandcommunicatetleWeXpreSSionsofstrateglCintentfbrthe
highereducationmarket・
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●　PatentableproductsandtechnoJogyofcommerciaLvaluecanbeasourceofsign泊cantfunding，

revenuesandstem也eriSingcostofeducation

●　Gainrecognitionasaleaderinreshapinganewviewofh短hereducationbyproducingknowledge

andcompetentgraduate・

ToMaritimeBusinesses

・　AnopportunitytoexchangeideaswithfhcultyandstudentswithunbasedoqectivityandgainMeta
PerSpeCtiveonbusinessproblems．

・　ShareS打ategicknowledgeabout打巳ndsinthemarketandworkphce

・　CosteffbctivenessoffhltyTnOnhredresearchcomparedtopro飴ssionalconSultantS

・ImprovecompetitivepositionthroughcooperativeR＆Dprograms．

・Increasevisibili orLaCOllegecampusand如けacttalented評Iduates

・　Mentorstudentprqiects，advanceopportunityfbrintemship，prO氏ssionalCareerSandjobs．

・　Donateequlpmentfbrtechnologyin舟astmctureandeducationalimprovements．

・　PatentableproductsandtechnologleSCreatedinuniversitiesacrosstheworldhavepotentiaL

COmmerCialapplicationsatminimumcosttothecompany

SomeofthesebenefitsspillovertofacultyandstudentareasasweLL

ToFac山け

・　AnoppohnitytOteStOne．SideasandknowledgetosoIvethe’lrealworld．’problernsofbusinessand

SOCiety．

・　CorlductactionurientedinterdiscbLharyresearchthatmaykeepthemonthe庁ontiersintheir鮎Id
resultinginbasic／appliedresearchandtangibleinsights．

・　DevelopanicheinthemarketplacebyprovidingacreativeresearCh－basedservice．

・　Exposetheirstudentsto“livecasestudies”andthroughteamwork，reViewandarLaIysis

・　Abletouseacompany’spracticaLse血gasareal－Li氏Iaboratoriestotesttheirtheories

●●　Patentableproductsofcommercialvaluecouldbringinrevenueintheformofroyaltiesforboththe

hcultyandUniversity

Tostudenb

・　Anopportunityfor“livecasestudies”andexperientialleamLng一gainexperienceworkingon

SOme也hgth虹hasredvalueorimpo正ance・

・ImprovebothanalyticalandinterpersonalskillsandcapabiIities．

・　Receiveavalue－basededucationandappreciationforstrategiCthinking．

・　ExpostJretOSelf・PaCedleamlngandteam－basedactivities．

・Jobpossibilitieswithpartneringcompanies・

・lncreasedawarenessoftherealitiesandchallengesfhcedbypartnertngcompaniesandothersinthe

indusnY

Inamaritimeeducationand的irLingsystem，PrOVidingexcellenteducatiotltOStudentsisaraisondetrefbrall

COllegesanduniversitieseverywhere．ltshouldbethetoppriorityofalleducators．AujanCeWithbusinesseswill
enableustoteadstudentsbeyondlecturesandtextbooksbyengagingtheminacreativeexperience丘●Omthe

Startthatwillmaturewithageandexperience．Thesealliancescansavecorporationsmillionsofdollarsin

futuretralnJngCOStSandhelpstudentsgetmorepreparedwhentheyentertheworkplaceeTIVironmentt

hsummary，thereisacompellingneedto血dnewwaystosustainvaluecreatiorlintheworld・MET
institutionshaveanopportunity，anObtigation，tOmaketheirmarkbyassiduouslyimprovingtheirapproaches
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toeducation．AllianceswithbusinesswillbringaboutchangesthatwillchallengestudeTltStOPartlCtPateintheir

OWnlearnLng．Energizedtogether・universities，COrPOrationsaTLdgovemmenトWeCanembarkonaJOumeyOf

discoverythatwillmakeadi飽renceintheli免atsea・
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ABSTRACT

Thereisanobviousneedtoconductresearchandtogatherandanalyzedatathatcouldprovideasound，SCientific，

ando句ectiveevaluationoftheISMCode．Tbe血ststeplnOrganizlngSuCharesearchefrbrtistheident漬cationof

PerformanCeCriteria．Inthisconnection，theproposedpaperposesandattemptstoanSWerthefbllowlngqueStions：

WhatperformanCeCriteriaareappropnateforassessingtheISMCode’sefftctiveness？Howcan“efftctiveness”be

de丘nedandmeasured？ThepaperreviewspastandongolngISMresearch，IMOdocumentS，andrelevantscientinc

literaturetoidentifywhatanalyticaltooIsandindicatorscouldbeappliedinevaluatingtheISMCode・AnargTment
is made thatthe application ofa synthesis approachinthe research，i．e．，a COmbined qualitative－quantltative

methodology，WOuldprovidethemostcomprehensivepICtureOftheCode’sefrtctiveness・Tbestudyconcludesby

proposingtwo sets ofperformanCe Criteria－　underthe categories“output’’and“outcome”－Suitable fbrthe

assessmentoftheISMCode．

1．Introduetion

ThenrstthreeyearsofthenrstphaseofISMCodeimplementationhaveelicitedmixedreviewsandconflicting
Verdicts－　SuCCeSS（“TheISM Code’sbene且Cialimpact”），failure（“ISM：thebulbthatfailedtobloom”），and

Skepticism（“TheISMCode－isitworking？”）－　havebeenheraldedintheshippingnews．Suchassessments，

however，SeemtObelargelybasedonoraltestimonyandanecdotalevidence．Tbereisanobviousneedtoconduct
researchandtogatherandanalyzedatathatcouldprovidesound，SCient漬C，andobjectiveevaluationsoftheCode．

Oneofthefirststepsinsucharesearcheffbrtisidentifyingappropriateperformancecriteria，i．e．，indicatorsthat

providespecificmeasuresofsafttyandrevealhowwelltheCodeanditsdifftrentcomponentsaredoinginmeeting
its o叫ectives（Osbome and Gaebler，1992）・Osbome and Gaebler（1992）givefour good reasons why the

PerfbrmanceofregulatoryreglmeSSuChasthelSMCodeshouldbemeasuredandassessed：
●　Whatgetsmeasuredgetsdone

●　Ifyoudon’tmeasureresults，yOuCan’ttellsuccess丘omfhilure

．Ifyoucan’tseesuccess，yOuCan’tleam丘omit

●　Ifyoucan’trecognlZefailure，yOuCan’tcorrectit

Theobjectiveofthispaperistoo蝕rcriteriathatmightbeappliedinaresearchprqJeCteValuatingthee飴ctiveness
OftheISMCode．ItwillposeandattempttoanSWerthefollowlngqueStions：HowcantheCode’S”success”or

”efftctiveness一一bedenned？Howcanitbemeasured？WhataresomeofthecriteriaappropriateforassesslngltS

efftctiveness？Thestudywi11CommencebyreviewingIMOmeetlngdocumentSaSWellaspastandcurrentresearch

OntheISMCode・Tもepu甲OSeOfthereviewwouldbetoidentifywhatstandards，eXPlicitorimplicit，havebeenor
maybeappliedinevaluatlngtheCode・ThepaperwillalsosurveyliteratureintheneldsofpolicyanalysISand

SafttySCiencetoidentifyanalyticaltooIsand丘ameworksthatcouldberelevantinascientificassessmentoftheISM

Code・Withthereviewedliteratureasreftrence，thepaperwi11thendenneefftctivenessandproposeasetof
perfbrmanCeCriteria．

2．CompletedandongoingISMresearcb

Albeitverysmall，thereisabodyofresearchfocusingontheISMCode．Onestudy（Halmeeta1．，2000）carriedout
byclass摘CationsocietyGermanischerLIoydanalyzedsurveyformsnlledoutby382shippingcompamies Tne

forms containedanswersto questions regardingthecompany’s organizationalstruCtureandfieldofoperations，

SafttyOrganization／safbtyPOlicy，qualificationofpersonnel，andexperiencewithimplementationofISM．Tbedata

gatheredwasnotusedtodirectlyevaluatetheef托ctivenessoftheCode・ⅠtwasusedirLSteadtoevaluatetheshipping

industry’s attitude towardsISM andits readiness toimplement the Code．Together withthe survey data，

GermanischerLloydusedtheISMcertincationprocessasamechanismtoidentifywhatsafttyproblemsfbund
aboardshipposedahindrancetotheattainmentoftheCode’so句ectives．Oneofthestudy’sceI】tralfindingswasthe

existenceofwidespreadresistanceamongindushypersonnelagainst“imposingl’asafttycultureaboardshipand

agalnSttheintroductionofwhatwasperceivedasyetanOtherregulatoryanddocumentaryburden．Thedataalso

COnfirmedthattheshipplngSeCtOraSaWholewasnotreadyfbrtheISMCode．Nevertheless，theGemanStudyis
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relevanttothispaperinthatitidenti鮎sfhctorsthathelpdeterminetheattitudesandperceptionsshore－andship－
basedpersonnelhaveofISMandsafttyingeneral．

Anotherstudy（Hemquist，2000）wasconductedbytheSwedish（P＆Ⅰ）Club．UsinginsuranceclaimsactivityaSa

CriterionfbrevaluatingtheCode’seffbctiveness，theSwedishstudyindicatedthatHvigorousapplicationoftheISM

CodecanSignificantlyreduceclaimsexposure．’’

Oneon－gOingstudy（Anderson，2001）intendsto…considertheperceivedconflictbetweentherequirementsunderthe

ISMCodetoproduce…rePOrtSaSaPartOfitsSMS（safbtyma？agementSyStem）‥・Ontheonehand，and，Onthe

Otherhand，theconsequentialproductionofpotentiallyselfincrimlnatingevidencewhichcouldbeusedagainstthose

Whoproducedthatevidence：theshipsmaster，OrOthersea蝕・er‥Handtheshipoperatorwhowillstandexposedto

Civilorcriminalliabilities・”Anderson’sstudyfocusesonthewi11ingnessofseafarerstosubmitreportsofde茄ciency

andnon－COmPlianceandhowreadilyshoremanagementactsuponsuchreports．Sincethissystemofreportingisa

novelconceptinshippingandisthekeytotheSMS’sself－Perftctingmechanism，thelevelofactivityinthisarea

WOuldalsorenectupontheefftctiveoperationoftheISMCode．

3．IMOdocuments

IMOmeetingdocumentswerereviewedftomasearlyasthe54thsession（1987）oftheMaritimeSafttyCommittee
（MSC）to determine what concemSinfluencedtheframerS tOgivetheISM Code the struCtureit has taken．

Unfbrtunately，the review revealed alack ofdetai1in documented backgroundinformation ontheformulation

PrOCeSS：ThiscorroboratesthedimcultiesreftrredtobyStenmark（2000）・WhoheadedanumberofSwedish
delegatlOnStOIMOandwhomentionedinhisstudythatthe”preparatoryworkontheCodetookplaceinworking

groupsthat，thougho爪ciallyconstituted，employedunconventiOnalworkmethods．’’Stenmarkaddedthat“minutes

WerenOtreCOrded…　ThemeetlngrePOrtSPrOducedwithinIMO’sdifftrentcommitteesandsubcomittees，Where

theCodewasformulated，areSurrmariesandrenectonlydecisionsandcontainsproposalsanddraftsforwhichever

textmaybeunderreviewatthemoment・”Neverheless，thereareatleasttwoMOdocumentSthatprovidesome

indicationoftheCode’S丘amers’expectations．OneisanearlierversionoftheCode，theGuidelmesonManagement

fbrSafbShipOperationandPollutionPrevention（IMO，1988），Whichhadthepurposeofprovid血g“elementsthat

Canbeusedtogaugesafttymanagementandtodevelopandimplementsafetymanagement．’’Accordingtothe

document，theobjectivesoftheguidelineswere”toensllreSafety，PreVenthumani両uryorlossoflifも，damagetothe

environment，Particularlymarinepollution，anddamagetOPrOperty．”Theotherdocument，aSubmissionbythe

Nordic maritime admimistrations（IMO，1991），COntains recomplendationsfor rヲVisingthe1988guidelines・
AccordingtotheNordiccountries，theo句ectivesofsafetyandenvlrOnmentalprotectlOnmanagementShouldbethe

promotionofsafepracticesinshipoperation，Safもworkingconditionsaboardship，andthecapabilitytohandle

Whateveremergencies may stilloccur．They also offbrthefollowlng Criteria to determine whetherthe above

Objectiveshavebeenmet：COmPliancewithmandatoryrulesandregulations；Observationofapplicablecodes，

guides，and standards wo止ed out byIMO，admimistrations，Class societies，andindustry organizations；and

identiticationofrisksnotcoveredbytheabo†eSOurCeSandestablishmentofadequatesaftguards（IMO，1991）・
Thoughbroadandgeneral，thetwodocumentsglVeatleastanindicationoftheCode’sfhmers’expectations．

ExaminingtheISMCodeitselfgivesusthesamebroadresults．TheCodestatesthatitspurposeistoprovidean

intemationalstandardforthesafbmanagementandoperationofshipsandforpollutionprevention（IMO，1993）．Its

Obiectivesare“toensuresafttyatsea，PreVentionofhumaniqjuryorlossoflife，andavoidanceofdamagetothe

environment，inparticularto．themarineenvironment，andtoproperty．”Section12・20ftheISMCodealsorequires

theshipplngCOmPanytO“PeriOdicallyevaluatetheefnciency”oftheSMS．InkeepingwiththegenerallanguageOf

theCode，nOdetailedguidelinesorstandardsareprovidedfbrthisperiodicevaluationoftheSMS’semciency．The

CodeonlymandatesthatthereviewoftheSMSbeconducted“inaccordanCeWithproceduresestablishedbythe

（Shipping）company：TnisismadeclearerinResolutionA．788（19）whichcontainsimplementationguidelinestothe
ISM Code．Section2．1．30fthe guidelines recommends administrations”not to use criteriaintheformOf

prescrlPtiverequlrementSaSthesemayresultincompaniesimplementingsolutionspreparedbyothers．Thismay

thenresultindifncultyfor a company to developthe solutions whichbest suitthatparticular company，that

Particular operation orthat specific ship”（IMO，1995）．In assessinganSMS’s compliancewiththe Code’s

requlrementS，SeCtion2．1．40ftheguidelinesfurtherrecorrmendsthatadministrations“ensurethattheseassessments

arebasedondeterminingthee飴ctivenessoftheSMSinmeetingspeci鎖edobiectives，ratherthanconfbrmitywith

detailedrequirements・”Inspecifyingobiectives，COmPaniesaremeanttOCOnSidertheabilityoftheSMStomeetthe

fbllowinggeneralsafetymana苧ementObjectives（animprovedversionoftheNordicsubmission）‥

．　providefbrsafepractlCeSinshipoperationandasaftworkingenvirorLment

．　toestablishsafbguardsagalnStallident漬edrisks

●　continuouslyimprovethesaftty－managementSkillsofpersonnelashoreandaboard，includingpreparingfor

emergenciesrelatedbothtosafbtyandenvironmentalprotection

ー110－



ThereisonemoreobjectiveworthaddingtotheabovelistthatisfbundintheintroductoryparagraphsofA・788，i・e・，

that“theapplicationoftheISMCodeshouldsupporlandencouragethedevelopmentofasafetycultureinshipping・”

AsfhrasareviewofIMOdocumentSgO，theabovesummarizethemaritimesector’sexpectationsoftheISMCode・

However，becausetheCodeisdesignedtobenon－PreSCrlPtivethechallengeforthisexerciseistotranslatethese

broadobiectives，inadditiontothosethathavebeenappliedinthebodyofISMresearch，intocriteriathatlend

themselvesto analysISandevaluation・There are atleasttwo researchdisciplinesthatcouldprovide us with

analyticaltooIsandconceptsthatcouldhelpusindevelopingthesecriteria－pOlicyanalysisandsafttyscience・We

Shalllooktopolicyanalysisforanalytical什ameworkwhilewelookatsafttySCienceliteraturetoseehowsafttyand

Safetypolicyisevaluatedinotherindustries・

4．Policyanalysis

PolicyanalysISisan“applieddisciplineorneld”ofpoliticalscience“concemedwiththeevaluationofpublic

POlicy．”IthasitsonglnSinthe1960swhen，duringtheUSpresidencyofLyndonJohnson，“SOCial－SCientincpolicy

researchandevaluationwerewidelycelebratedastheproperbasisfordecisionmakinginpublicpolicy”（Fischer，

1995）．Perhapsthebiggestdebateinthedisciplinetodayistherelativepreponderanceofquantitativemethods－

SuChas，interalia，microeconomics，eCOnOmetrics，decisionanalysis，andstatistics－inpolicyanalysis．Oneclassic

example ofthe application ofquantitative analysisin saftty policyis Viscusi’sl979study oftheimpact of

OCCuPationalsafttyandhealthregulation・Thestudylookedattheimpactoftheearlyyearsoftheimplementationof

theOccupationalSafbtyandHealthActof1970intheUSbyanalyzing“pooledtimeseriesandcrosssectiondataon

industryhealthandsafttyinvestmentsandi両uryratesforthe1972－1975period”（Viscusi，1979）・Theec？nOmetric

analysisshowednosign漬cantefftctofOSHAonworkplacesaftty・mainlybecausethennancialincentlVeSWerF
Weak．Afollow－uPStudywasconductedin1986usinganeXPandedseriesofdata丘・Om1973to1983（Viscusl，

1979）．Althoughthefbllow－uPStudyshowedanimprovedpositiveefftctcomparedwiththeearlierone，thedata
WaS Stillinconclusive ontheissue ofOSHA’s overalleffbctiveness and relevance to worker saftty．Another

quantitativestudy，“Directandindirecteffbctsofregulation：aneWlookatOSHA’simpact，”wascompletedby

Barteland Thomas（1985）by developing andtesting“athree－equationmodelofworkplaceiniuries，industrial

noncompliancewithOSHAsafetystandards，andOSHAenforcement．”LikeViscusi，BartelandThomasdidnot

nndtheiremplricaldataconclusive．Nevertheless，theirstudyconcludedthatOSHAhadcommendable，ifindirect，

efftctsonsafbty．

Atthesametime，thereseemstobearislngtideagalnStaneXClusivelyemplricalapproachinpolicyanalysis．There

is，aSitwere，rPOrethanmeetsthestatisticaleye・Yanow（2000）seesthedebateasbeingbetweenanalystswho
believe“thatitlSnOtOnlynecessarybutalsoactuallypossible，tOmakeobjective，Value一正eeassessmentsofapolicy

ftomapointextemaltoit”（thepositivist＞emPirical，Orquantitativeschool）andthos？Whobelievethatitis

impossible”tostandoutsideofthepolicylSSuebeingstudied，freeofitsvaluesandmeanlngSandoftheanalyst’S

OWn Values，belief岳，and ftelings”（theinterpretative，naturalistic，Or qualitative school）．Fischer emphasizes，

however，thatitisnotaquestionofchoosingoneapproachtotheexclusionoftheother．Thequantitativeapproaches

Stillplayanimportantroleinpolicyanalysisbutonlyaslongtheyareapplied“withinthenormativeframeworksthat

giveits empiriCaldatameaning’’（Fischer，1995），in a methodologyJolm（1998）prefbrs to cal1the”synthesis

approach・’’

BaldwinandCave（1999），Viscusietal．（1996），WeimerandVining（1999）offerintroductionstothesubjectof
policy analysis while Yanow（2000），Fischer（1995），andJohn（1998）0脆r methodologiesthat combine the
qualitativeandquantitativeapproaches．

5．Sa鮎tyscience

SafttyScienceisamultidisciplinaryfieldofresearchintothescienceandteclm0logyofhumansafety．”Itextends

丘omsafttyofpeopleatworktootherspheres，SuChastransport，leisureandhome，aSWellaseveryotherneldof

ma11’shazardous activities：’Itcovers，interalia，the“physicsandenginecringofsaftty；its social，POlicyand

Organizationalaspects；themanagementofrisks；theefftctivenessofcontrolteclmiquesforsaf叫；Standardization，
legislation，inspection，insuranCe，（and）costingaspeCtS”（EIsevierScience，2001）．

Kjellenetal・（1997）StudiedtheeconomicefftctsofimplementingaprecursortotheISMCodeknownasinternal
COntrOl（IC）．InforceinNorwaysince1992，ICisakeyregulatorystrategydesignedtoensurethatcompanies

COmPlywiththecountry’ssaftty，healthandenvironment（SHE）legislation・ItoperateswithinNorwegianindustry

inverymuchthesamewayastheISMCodedoesininternationalshipping．Kjellenetal．Comparedretroactivedata

COVeringtenyearSatanalminumplantandcalculatedhowmuchoftheexpensesincurredinimplementlngICwas
OffietbybenefitsinQ－SHE（quality，Saftty，health，enVironment）．ThestudyalsodeterminedIC’SeffbctonQ－SHE

relatedlosses．ThereportedLTI－rate（numberoflost－time咄血esperlmillionhoursofwork）wasusedasthe
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CentralCriterionforPeaSuringthesaf的program’sQ－SHEeffbcts・喝ellinetal・foundthatasigmificantreducdon
intheplant’soperat10nal（variable）expenditureswasaccomplishedinparallelwithsigniLicantimprovementsinQ－

SHErelatedresults．

MitchisonandPapadakis（1999）CoTlductedastudyonsafttymanagementsystemsundertheEuropeanUnion，s

SevesoIIDirective（96／82佗C）whichistheUnion’sequivalentoftheISMCodeforcertainestablishmentsholding

hazardoussubstances・LikeISM，thecentralfもatureofSevesoIIistheimplementationofasafetymanagement

SyStemOrSMS■　Mitchison’sandPapadakis’conclusionsandguidanCeOnSMSassessmentsarerelevanttothis

StudyinthattheyconcludethattheSMSunderSevesoIIisnodi飴rentfrom・thoseinotherindustries．MostSMS

guidanCeare，aSarule，VerygeneralinnatureandgiveemphasistoflexibilityinstruCtureanddetails．Mitchisonand

Papadakis（1999）wamegainsttheadoptionofanindus叶Widesafttyperfbrmanceratingsystemonthegrounds
thaththeresultswillnotlngeneralbecomparableacrossdifftrentestablishments，andbecausethedesiretoperfbrm

Wellintheratingmayprevailovertherealobjective，Whichistoimproveoverallsaftty．．．Weremainscepticalasto

theusefulnessofratingsystemsbasedonsimpleandunifbrmformulae．M

Thereareanumberofsafttysciencestudiesthatadoptedaparticularsafttycriterioninordertoidentifyasampling

OfindustrialplantSthatcouldbeinvestigatedforattributesthatresultingreateroccupatiOnalsaftty・Cohenatal・
（1975）wasaquestionnairestudy“inwhichsafetyprogramPraCticesofmatchedpairsoflowandhighaccidentrate

Plantswerecomparedtodeterminefhctorsthatmightaccountforthedi飴renceinsafetyperformanCe．”Smithetal．

（1977）・aCOTPanionstudytotheabove，COnductedon－Sitesurveys”ofasampleof7pairsofthequestiormaire

respondentsln Order to expand onthe results ofCohen et al．：’The丘ndings confirmedthe results ofthe

questionnairestudyandidenti丘edadditionalfactors“insafetyprogrampracticesthatcouldaccountforplantSafety

performaでCe・”SimondsandShafai－Sallrai（1977）usedworkiqjury丘equencyratesastheircriterionforstudying

elevenpalrSOfindustrialnrmsandidentinedtenpositivefhctorsthatcouldberelatedtohighersafttylevels．
Inhisstudy，Hurst（1997）showsthatnndings丘omresearchactivitycouldformthebasisfordevelopingpractical

tooIs to assess safetymanagementand safttyattitudes．In particular，Hurst describes how research work

COmmissionedbytheHealthandSafttyLaboratory（UK）werecruCialtothedevelopmentofSTATAS（StruCtured

AuditTeclmiquefortheAssessmentofSafbty Management Systems）andPRIMA（ProcessRiskManagement

Audit），analyticaltooIsthathavebeenemployedfortheassessmentofmanagementarrangementS，riskcontroI

SyStemS，SafttymanagementPerformance，Safttyattitudes，andsafetyCulture．

6．PerlbrmancecriteriafbrtheISMCode

Afterabroadsweepofsomeoftherelevantliterature，thisstudywillnowconsolidatetheinformationreviewed

withinthecontextoftheISMCodeandtranslatethemintocriteriafbrassessingtheCode，sperformanCe・Before

movingon，itmightberelevanttoreviewMitchison’sandPapadakis’skepticismastotheusefulnessofindustry－

Widesafもtyperfbrmanceratingsystems・MitchisonandPapadakisactuallyqualinedthisviewpointbyconceding

thatsucharatingsystemmaybeusefu1inevaluatingchangeS・Thiswasborneoutbytheindustry－Widestudiesof

Cohen et al・，Smithet al・，and Simondsand Shafai－Sahrai．This present study does notintend to propose

Performancecriteriaforanindustryratings systemortoidentifyspecinedobjectivesfortheISM certincation

process・Rather，thecriteriatobeproposedinthispaperareintendedtobeappliedinevaluatlngtheperformanceof

theISMCodeasaregulatoryframewofk・TherateofchangeinaccidentfrequencylnaglVenyearrelativeto

PreViousyears．totakeaneXample，COuldbeonesuchindicator．haddition，WhiletheMitchisonandPapadakis

Studyis mathematiCalandtheoretiCal，the authorsthemselves arguethat a purely quantitative approachis

inapproprlateinevaluatinganSMS・AqualitativesystemsuchastheSMSmustalsobeevaluatedqualitatively・
6．1Ef鎚ctiveness

Oneofthequestionsposedintheintroductiontothispaperwas“Howis‘efftctiveness’de丘ned？”Baldwinand

Cave（1999）denneefftctiveregulationasonethataddresses“theissueofwhetherdesiredresultsareactually

achieved（irrespectiveofcosts）．”Theycontrastthiswith“emciency”whichtakesintoconsiderationtheratioof

benefittothecosttogovemmentOfimplementationandenforcementofregulations．

Viscusi（1979），Ontheotherhand，drawsalinkbetweenefftctivenessandcost，nOttOgOVerrLmentbuttotheindustry

beingregulated・Aftercomprehensiveeconometriccalculations，heconcludesinhisstudythattheHconceptual

analysISindicatedthatthe efftctiveness ofjobhazardregulationshinges criticallyonthe economicincentives

Created・”AdaptedtotheISMCode，e飴CtivenesscoulddependonthewillingnessofshipownerStOruntheriskof
expensivedelaysduetoISM－relateddetentionsorotheractivities．

AccordingtoSagen，theef托cdvenessoftheISMCodedoesnothingeuponthecomplianCebyshipplngCOmpanies

WithmandatoryinstrumentS（akeyobiectiveoftheCode）becausethisisalreadytakenforgrantedthroughthe
issuanCeOfstatutorycertificates．Instead，thetruemeaSureOftheISMCode，ssuccessishowefftctiveenLbrcement

isbyadministrations（Sagen，1999）．
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ThecoInmOnthreadbetweenthesethreedennitionsisthatefrtctivenessismeasuredbythepositiveresultsresulting

丘omtheenforcementoftheregulatoryreglme・Forpurposesofthisstudy，e脆ctivenessisglVenthemeanlngfrom

BaldwinandCave，i．e．，thestateoftheachievementofthedesiredresults．ToaskwhethertheISMCodeiseffbctive

istoaskwhetheritactuallyachievesthedesiredresultsitwasdesignedtoachieve，i．e．，SafershipsandcleanerSeaS・

Thisleadsustothenextquestion：”HowcantheCode’S‘efftctiveness’bemeasured？’’

‘．2Dichotomy

Tofacilitateidenti丘cationofperfbrmancecriteriawithinacombinedqualitative－quantitativeframeWOrk，itwouldbe

usefultoadoptthepolicyanalysisconceptofoutputandoutcome・Inthefieldofpolicyanalysis，OutPutSare

alternativelyrefirredtoas“policies”whileoutcomesmayalsobereftrredtoas“goals・’’Thedichotomybetween

outputandoutcomeisadeviceemployedinpolicyanalysisthatenablestheresearther”tonndoutifpolicy

intentionstumintoreality，andwhenpoliciesaresuccessesorfailures．Theprocedureallowstheresearchertoask

SOmePertinentquestionsabouttheeffbctivenessofthepolicyprocess”（John，1998）・WeimerandVining（1999）

offtrthissuccinctdistinctionbetweenthetwoconcepts：”goalsarethevaluesweseektopromoteandpoliciesare

thealtemativesandstrategiesforpromotingthem．”Examplesofoutputs／policiesinthecontextoftheISMCodeare

theregimeofportStatecontrolinspectionsandthesystemofSMC（Safttymanagementcertificate）andDOC

（documentofcompliance）certification．Examplesofoutcomes／goalsarethepromotionofshipsaftty，prOteCtionof

themarineenvironment，andthedevelopmentofasafetyCultureinshipping．

Thedesignationofanitemaseitheroutputoroutcomeisnotnecessarilysetinstoneineverycase，Goals，Perhaps

reworded，OCCaSionallybecomepoliciesatanotherlevelasnewgoalsareset．Inotherwords，thedivisionsarenot

necessarilyalwaysclear－Cut．WeimerandVining（1999）advisethatoneshould“star（byfbrmulatinggoalsas

abstractlyaspossibleandpolicyaltemativesasconcretelyaspossible・’’Thedichotomyalsoremindsresearchersof

thecomplementarynatureofthequantitative（COnCretePOlicyalternatives）andqualitative（abstractandnormative

goals）methodologies．

6．3Proposedcriteria

Thefbllowingo句ectivesthatwereidentinedinthereviewofIMOdocumentswillbeusedtoformthebasisfor

developlngCriteriafbrevaluatlngtheISMCode，sperformanCe＝

●　provideforsaftpracticesinshipoperationandasafbworkingenvironment

●　toestablishsafbguardsagalnStallidenti丘edrisks

．　continuouslyimprovethesafety－managementSkillsofpersonnelashoreandaboard，includingpreparingfor

emergenciesrelatedbothtosafetyandenvironmentalprotection

．　developmentofasafttycultureinshipping

TbetasknowistoidentifyperfbrmanCeCriteriaundertheheadings“output’’and“outcome”asdefinedabove．

6．3．10utput

Ifoutputcanbede丘nedasthesetofaltemativesandstrategiesforpromotingthesaf卸Valuesweseektopromote，
thentheperfbrmancecriteriatobeproposedunderthisheadingwillrelatetoactivitiesthatensurethattheISMCode

isinplaceasasafttyregulatoryframework・Followingaretheproposedcriteria：

●　PortStatecontroldetenEionsrelatedtoLMdqPcienciesornon－COTdbrmities．TheSecretary－Generalof

IMOhasdirectedthecollectionof“informationon，forexample，anySignificantdrop，OrOtherwise，inthe

numberofdetentionofISM－CertificatedshipstogetherwithmyinformationoractiontakenbyportState

COntrOlauthoritiesinrespectofISMCodedenciencies’’（IMO，2001）．

●　LSM－related甲OtinspectionsrequiringdemonstraEion．UndertheISMCode，themaritimeadmimistrationis

expectedtocarryOutCOntrOIstoensurethattheSMSisfunctioning．AninspectionthatinvoIvesrequlring
Ship’screwtodemonstratecompetenceisnormallyaslgnthatthereisreasontobelievethattheSMSmight

notbefunctioningproperly・Ahighnumberofspotinspectionscouldbelinkedtoalowerlevelofsafety．

．Re－in乎eCtionsrelaEedtoLWddicienciesornon－COldbrmities・Ahighnumberofre－inspectionsreflectson

thenumberofinspectionsthatledtodeticienciesbeingnotedforrectification．Thedatacouldbecompared

OVertimetoseeifthereisadown－OruPWardtrend，particularlyinvoIvingm叫OrnOn－COnfomities．

●　RqporEingQfLSMddicienciesandnonrcol甲Iiancebys／ゆboardst（好Themaincriterionemployedinthe

On－gOlng StudybyAnderson・Tbe willingness andactualuse ofthisimportant mechanism glVeS an

indicationthattheCodeisfunctionmgaSitshould．

●　AnnualreviewandirzEerimsurvqysT・eSuZLs・Non－COmPlianceanddencienciesdetectedbyauditorsduripg

annualreviewsandinterimsurveys，Particularlythosecategorizedundermgornon－COmPlianCe，COuldbe

COmParedovertime．

Theaboveindicatorsorcriteriacouldbeobservedbycompanngaseriesofdataovertimetonotonlytogather

absolutevaluesbutalsotodetecttherateofchange，ateClmiqueusedregularlyinsafetyscience．Quantitative
Criteria arehighly desirable”becausethey facilitate moreprecise ex ante comparisons ofefftcts”（Weimerand

Vining，1999），yettheyneedtobetemperedbynormativeanalysis．
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6．3．20utcome

Ifgoal／outcomecanbede伽edasthesetofsafttyValuesweseektopromote，thentheperfbrmancecriteriatobe

proposedunderthisheadingwillrelatetomeasuresthatindicatewhethertheISMCodeisproducingltSintended
results・FollowlngareSOmePrOpOSedcriteria＝

●　AccidentrateandiqiuTyPequenqJ．Cohen，etal．（1975）employedaccidentrateasthecriterionintheir

StudywhileSimonds＆Shafai－Sahrai（1977）considerediniuryfrequency．AneffbctiveISMCodeshould

resultinadownWardtrendinaccidentratesandiqjury丘equencynotonlyintemSOfpersonaliqiuriesto

SeafarersbutofvesselsinvoIvedinmarinecasualties・Itisworthytonotethataccidentandiqiuryratesare

COmm0nlyemployedinsafttysciencebutdoesnotseemtohavebeenusedinanevaluationoftheISM
Code．

．MortalioJtWe・Nielsen（2000）estimatesthat2，595Seafarersdieeveryyearwhileservingatsea．Observing

thenumberofaccidentaldeathsatseaoveraperiodoftimewillgiveanindicationoftheCode’simpact．

．坤ケCulture・Anumberofstudiesprovidemethodologiesandcriteriafbrassessingsafetycultureinthe
maritimesector・EkandAkselsson（1999）evaluatedthesafttycultureonboardapassengervesselinthe

BalticSea・Hahneetal・（2000）surveyedtheattitudesandperceptiOnsofshippingpersonnel・StenTlark

（2000）aimedat“nndingaworkablede丘nitionofsafbtyculturewithinafia望㌣OrkofoIganizabonal
PSyChology・”Sagen（1999）discussesthefourcolurrnsofsaf叫Cultureinthemarltlmefield．

．　Los1－1imeiTUuries笹TV・De丘nedinsafttyscienceas“irtiuryatworkleadingtounfitnessforwofkand

absencebeyondthedayoftheaccident，”LTIscouldbecostlytoshippingcompamiesparticularlyincases

WheretheirtiuredseafarerhastobenownOutandreplacementcrewhavetobenownin．

●　侮selQGlhirehねIqy・Shippingcompaniesincurlossesforeverydaythatavesselisnotengagedinloading，

unloading，andtranSPOrtmgCargO．Delayscouldbecausedby，interalia，POrtStatecontroldetentions，

acQidents，aCCidentinvestlgations，VeSSelcasualties，andvesselemergencyrepalrS．

●　（ナewrq，atriatedorsentaj・horejbrretraining．AnefftctiveISMCodeshouldresultinadeclineinthe

numberofcrewsentashoreforretralnlngOrrePatriatedforcarrylnglnValidproftssionaldocumentsorfbr
otherISMCodenon－COnfomities．

●　Jnsurancepremiumsandclaimslevel．TheSwedishClubstudyshowedalinkbetweentheISMCodeand

the number ofinsuranCe Claims while H誼kkinen（1995）con丘msthelink between safttylevelsand

insurancepremiums・

．　AcEivecommitmentqrmanagementtos（昨0，．Kjellinetal．（1997），Cohenetal．（1975），andSmithetal．
（1978）showedthepositivelinkbetweengreatersafbtyandamanagementteamthatisactivelyinvoIvedin

Safttyissues．

Tbetwolistsabovedonotclaimtobecompleteandco叩rehensivesetsofcriteriaforevaluatingtheISMCode’s

e脆ctiveness．TheprlnCIPalaimofthisstudyistoshowonewayofleamlnglessons丘omotherindustriesand

disciplinesthathavehaddecadesofexperienceintheassessmentofregulatoryfhmeworksandsafbtymanagement

SyStemS．

WhletheISMCoderequlreSthatshippingcompamiesdevelopanSMSwithabuilt－inselflperfbctlngmeChanism，
the Codeitselfis notequippedwiththe sametype ofmechanism．Thisis where research couldbe usefu1in

identifyingsomecriteriaandoverallindushygoalsthatcouldgiveanindicationofthestateoftheISMCode，and
PrOvideamorescientificbasisfordraftingamendments．Itmightbedifnculttoattachminimum，maXimum，Orideal

Values（WhethernumeriCalornormative）totheperformanCeCriteriauntilaninitialstudyisconducted．However，

SCientinc researchintotheISM Code’s perfomanCe COuld eventuallylead tothe development ofpractical

assessmentsystemssimilartothoseavailabletosafetymanagementin0therindustries．

7．　Conclusiom

DuringtheFebruary，2001sessionoftheIMOSub－ComitteeonFlagStateImplementation，theSecretaryTGeneral

OfIMOmadethefbllowingadmonition：“Weshouldnotallow（theISMCode）tobecomemerelyapaperexercise・’’

ThisisinreactiontofもarsexpressedbysomesectorsofthemaritimeindusけythatthephysicaltrapplngSOfasaftty

managementsystemwenowseeinvesselsandshipplngCOmPaniesaretestimonytonothingmorethanjustanother

Cumbersomeintemationalmaritimedocumentaryexercise・ThisiswhyastudiedbasisshouldbemadeforglVlng

anyverdictontheCode’sperfbrmance・IfstudiesindicatethattheCodeisindeedachievingitsintendedresults，then

the ftarisbaseless・IfstudiesindicatethattheCodedoesnotseemtomakeasignincantdentintheaccident

Statistics，thentheresearchcouldalsoglVeCluesastohowthesituationmaybeimproved．MitchisonandPapadakis

（1999）emphasizethatwhilesafttyperfbrmanCemeaSurementis．usefulindescribingthepresentstateofasafbty
managementSyStem，itisevenmoreusefu1asabasisfbrimprovlngthesystem’sperformanCe，i．e．，byidentifying

WeaknessesandtargetlngneCeSSarylnterVentions，
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Ontheonehand，thenon－PreSCrlPtlVenatureOfthatCodeensuresthateachSMSistailor－nttedtotheparticular

shipplngCOmpany・Ontheother，itpresentsachal1engeforassessmentandevaluation・Thedilerrmafacingthe

analystis how to gather measurableand quanti丘able data withoutintentionally causlngthe transfbrence of

prescriptlVeValuestoanyISMCodeamendmentexercise・Thisisthereasonthispaperadvocatesamixedapproach
toevaluation．AfterreviewingISMCoderesearch，IMOdocuments，POlicyanalysisliterature，andsafttyscience

research，thisstudyhasproposedthatacornl）inedquantitative－qualitativeapproachofresearchbeconducted・The

paperhasalsoofftredthefbllowlngCriteria，undertwobroadheadings，forevaluatlngtheISMCode’sperformance：

OUTPUT

・　PortStatecontroldetentionsrelatedtoISMdeficienciesornon－COnformities

●　ISM－relatedspotinspectionsrequlrlngdemonstration

．　Re－inspectionsrelatedtoISMdencienciesornon－COnfbmities
・ReportlngOfISMdencienciesandnon－COmPliancebyshipboardstaff
・　AnnualreviewandinterimsurveySreSults
OUTCOME

．　Accidentrateandirtjury丘equency

．　Mortalityrate

●　SafttyCulture

．　Lost－timeirtjuries（LTI）

．　Vesselo路hire／delay
●　Crewrepatriatedorsentashoreforretraiming

●　InsuranCePremiumsandclaimslevel

．　Activecomitmentofmanagementtosafもty

Criteriacouldbeaddedanddeletedfromtheselistsandacombinationofanynumberofthemcouldbeappliedin

di脆rentstudies．Theabovecriteriaarenaturallysubjecttodebateandarebestassessed，justined，OrrqeCtedbythe

resultscomlngOutOfanysmdythatwouldapplythem，Inproposingthesecriteriaitwasshownthatthereismuch

thatthe丘eldofmaritimestudiescouldleamftomtheexperienceinpolicyanalysisandsafetymanagementinother

industries．
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EducationandTrainjng aSanApproach

brHarmonizationofPSCRegimes

PapertobePreSentedinthe2ndGeneralAssetnblyKobe・JapanOctober2001By：

Dr．GaJnaJEJdhAkmedMokhtar，Preside叫AASTMT－gmOkhbr＠aasLedu
CapLEmadIslam，VicePresidentn）rExaminalionsA肋irs，AASTMT－eislam＠aasLedtl

Capt．SaJaJIA．SaJeh，fleadofExamitLationCenter，AASTMT－SSaJeh＠aasLedtL

ABSTRACT

PortStateControl（PSC）ascontrolofforeignflagTSSelsinthenationalports・hasbeendefinedasthelast
Sa餌ynet．Whenshipowners，Classificationsocieties，lnSurerS，flagStateadministratorshaveinonewayorthe
Other血i】edtodotheirjob，PortStateControJcomesintothescene．InanidealworJd，PortStateContro】would

notexistbutunfortunately，duetoinescapablerealities，PortStateControlmtlStremainastandard飴atureinthe
maritimesa鮎ty鮎1d．WithaviewtoeradicatingsubstandardshipstheAssemblyoftheIntemationalMaritime

Organizationadoptedresolution，tOPrOmOtetheestablishmentofsuchreglmeSinthevariousreglOnSOfthe
WOrldfo1）OwngthepatternadqptedbytheEuropeanreg10nthroughtheParisMemorandumofUnderstanding
OnPortStateControl（MOU）in1982．Realizingtheneedtoassistinenh mcingsa鈷tyaJldtheprotectionofthe

marineenvironmentinotherreglOnS，IMOwasinvoIvedinthepromotionofsimi1areightPortStateControl

reglmeS・AsthePSCreglmeSCOVerlngtheWorldarealmostcompletedinyear2000withintheparticipationof

l12countries，C0－0PerationandhaLmOnizationbetweenreglOnalPSCreglmeSinvariousreglOnSOftheworld

ShouJdbeconsideredasthenexttargettobeachieved．

Basedonthehctthatthemostimportantfactora蝕ctingtheimprovementandstandardsofPSCreglmeSisthe
humanresources血ctor，itwillbcmostimportanttoinvestigateandproposeamodeltrainingcourseforPort

StateContro】0伍cers（PSCOも）．ThiscollrSeShouldsupporttheillternationalandnationalneedsaJ）d血cilitate

harmonized and e蝕ctiveimplementation ofsuch proposed course．nis paper disctISSeS the methodology
dealingwiththecommonaspectsofPSCandstressesontheimportanceofPSCOもeducationandtrainingasan

approachforharmonizationofPSCregimes・

Nomenclature

ArabAcademyforScience，TechnolqgyandMaritimeTranSpOrt

FlagStatelmplementation
PodStateControl

InternationaJMaritimeOrganization

MemorandumofUnderstanding
UnitedStatesCoastGuard

PortStateControlOfficers

EuropeaJlCommissioII
DetNorskeVerねS

1．Introdut：don

lmeresponsibilityofenbrcingshipstocomplywiththeprovisionsoftheintemationalrelevantinstrumentSreStS

uponthe owrLerSand masters ofships，Whereastheresponsibility ofensuringthat ships complywith the

provisionsoftheintemationaJrelevantinstrumentsrestsupontheMarinehspectionAdministratiomoftheFlag

State．However，duetotheiz］abilityofsomeoftheMa血eIJISPeCtioJ）AdmiZ］jstmtjonoftheF】agStateto血l丘】】

itscommitmentstowardforeignshipsattheintemational】evel，andsubsequent】ysomeshipsaresai1inglnan

unsafbcondition，a蝕ctingthelivesaswillasthemarineenvironment．Hence，theneedforsettinganewsystem

togetoverthisproblemisbecomlngmOrePreSSingthaJleVer．

1．1magSbteImplementa山In（FSI）

FJagStateimpJementatiorlisthenationaJsystemofinspectingthenaIionalflagshipsaccordingtothezlationaJ

rulesimp）ementingtheintemationalconventions．
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1．2PorlSlateControl（PSC）

Port State Contr0日s aregionalsystem ofiJISPeCtingforei騨IShips according to the regionalsystems of

imp】ementingintemationalconventions・PortStateControlsystemaimsatdevelopingahannonized平StemOf

inspectingshipsatthereglOnalleve】withaviewtoensumgships，compliancewiththeintemationalsa鎚ty

StandardsandrequlrementSinanattemPttOeliminatesub－StandardsshipsfromtheworJdfleetofships．

1．3Re癖OnalAgreemenlsandMemoran血oIUndershn心ng

TbehtemationaJMaritime OrgaJlization（IMO）hasissuednumerousruJes血dintemationalcoIlVentiomsto

harmOnizethesystemofiJISPeCtingships．Nevertheless，theOrganization’smostsignificantadhievementwithin

thiscontextwasinitiatingtheprocessofconcludingregionalcooperationagreementstoexercisePortState

Contro】．ConsideringthatiJ）SPeCtingalJtheshipscaJlingattheporIsofaStateisratherdi戊cu】tandcostJy，
COnC】1JdingregiOnaJPorIStateAgreementsisane蝕ctivewayofensuringthatead10ftheStatesPartiestosuch

agrecmentswouldinspeclacertainpercentageofthesaidships，WもidlWOuldredllCeCOStSandensurethatall

Shipscallingattheportsofthereg10nareinspectedinaccordancewithallarmOnizedsystemandprocedureof
inspectiontoeJiminatesub－StandaLdships．

AlltheStatesPartiestothesaidagreemcntsarerepresentedintheRegionalAgreements／MoUCommitteein
ChargeofPortStateControl．AlJaspeCtSamdactivitiesoftheA許eement／MoUaretheresponsibilityof that

Committeeinwhidlthemostimportantissuesare：

－　AmendingandissumglegislatiomsrelevanttothereglOn，WhetherthesaidlegiSlationsaLerelatedtothe
COntrOlpro∝duresand／orpreventingsub－StandardshipsfromenteringtheportsofthereglOn，and

－　ApprovllIgandprovidingtrainhgcoursesandseminarsneededintheregionforPSCO’S・

TbeStatesPartiestostldhr喝ionalagreements血allabidebytherequvementsofthesaidcommittee．

1．4ThePowersorRe由OnalMemor払ndaoIUnderstan劇ng

RegiOnalmemorandaoftLnderstandinghavetremendouspowe－SOVertheirports，tmderwhidhtheydetermine
thOsecouJltriestherateofdetentionsoftheshipsofwhichexceedsthegeneralaverageandincludetheminthe

targetedflagships’list（knownastheb）acklist）．neshipsofblacklistedcouJltriesshallbes叫ectedtoa

COnCentraIedinspection，Ⅵnderwhidhtheship，herequlPment，do印mentSandmannlngareinspectedindetai1．tL

therateofdetentionofacertainshipishigh，Orincaseof血iluretoperformm可OrrePairs，theshipshallbe

PreVentedfromenteringalltheportsoftheregion（banned）・

1．5GJobaJFuttlrePSCTrends

●　ParisMemorandumofUnderstanding，1982

Undertheprevailinggldbaltrend towardharmonizing the standardsgovernmBWOrkinthegldbal
maritimefie）d，andduetothevaEianceoftechno）qgicaldevelopment，e鍋ciency，andmamnlngStandards

Oftheshipsoftheworldmerdlmtm訂inefleet，European countries startedtodeve】opcriteriaand

SlamdardsfortheworldmerdhaJltma血e鮎etthrouBhParisMemoraJl血mofUnderstandingⅥ加dhwas

SignedbyEuropeaTICOuntriesin1982（18EtlrOPeanCOuntriesinadditiontoC姐ada）・

．UnitedStalesCoastGuard（USCG）

neUlIitedStatesofAmericaisoneofthepioneerlngCOuntrieswithrespecttoPorlStateControl．lt
de】egatedthejobtotheCoastGtlardwhichbecameresponsib】efbrperformingPorlStateControJtasksin
addiliontoothertasks．TheUnitedStatesCoastGuardissuesmonthJyandanmaJreporLSabouttheships

wi1ichweredetAmedandpreventedfromenteringUSports，inadditiontotheBlackListofthecountries

OPeratingsub－Standardships．

The htematiollalMaritime Organization adoptedthe shipinspection criteria and standards of Paris

MemorandumofUnderstanding．Withinthiscontext，thehtemationaJMaritimeOrgani2＝ation，thehtematioJ）al

LAbourOrgaJlization，andtheEtuopeaJICommissionworkedjointJytohavethebllowlngreglOna】PortState

ControlmemorandaofunderstandingcondudedincoordinationwiththecotLntriesoftheworld：

．lAtinAmeriCaMemoraJldumofUnderstanding，November1992
10countriesrepresentingthecountriesofCentralandSouthAmerica・

●　TokyoMemorandumofUnderstanding（forAsiancountries），December1993

16countriesrepreseIltingthecountriesoftheFarEast・

．CaribbeanMemorandumofUnderstal］ding，February1996

9countriesrepresentingthecou血iesandislesoftheCaribbeaJ）Area・

．MediterraJleanMemorandumofUJlderstanding，JIJJy1997
9countriesfromsouthandeastMediterraneancollntries．
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・WestandCentraJA鉦icaMemorandumofUnderstaJlding，1998
AllcountriesofWestandSouthAfrica．

●Ind血OceanMemoramdumdUnderstandhg，1999
18AsianandA血icancountries．

・ArabianGulfMemorandtmofUnderstanding（underpreparation）
rmecountriesoftheArabianGulL

WhentheJast MoUis collCJuded，the worldwill have been covered by nine reglOnalmemoranda of

understanding，inadditiontotheUnitedStatesCoastGuard．¶leprOCeSSOfhamonizingthestandardsofthe

COnCludedmemorandaofunderstandingattheinternationallevelwi1日henstartwithaviewtoestablishinga

gJobalstructureunder whidlnO Sub－Standard merchant marinefleet can operate at both the regjonaland

intemationallevels．nistrendwasinitiatedduringaworkshopheldinthehtemationalMaritimeOrgaJlization

inJune，2000，in LoJ）don，fortheSecretafiatsandtheDirectorsoftheInfomation CentresoftheconcJuded

memorandaofunderstndingforthepurposeofreviewlngCOOrdinationmethodsandhamom12：lngWOrkandship

inspectionsystems．ItwasbeendecidedthatthisworkshopshallbeperiodicallyheJdeverytwoyears．

2．EducationatLdTraining

Consideringthatitis universally acknowledged that Port State Control Officers（PSCOs）constitute the

COmerStOneOfPortStateComtroJSysIem，andthatMari暮imeAtlthoritieswotJ］dJleVerbeabletoefEbctive】y

COntribute to PSCinspection unless PSCOs are well－trained，the htemationalMaritime Organization has

devdopeditsIMOMode】Coursetothise批ct．TheEtlrOPeanCommissionalsocontractedwithDetNorske

Veritas（DNV）fordevelopiJtganadvancedCDROMcoursetobeusedintrainingshipinspectorsoftheParis

Memorandum ofUJlderstanding．Other edtlCationaJinstjtutions，StZdlaS the Arab Academyfor SciezICe，

Technology and Maritime Transporl，are developing advanced training courses to be conductedinthe
MediterraneanArea．

2．1TheImportanceoE∬armOni2：iJIgEducadonaJaJldTminjJlgCurricda

Duetothevarianceofexpertiseofthecondudedmemorandaofunderstanding，SOmeOfwhichstartedoperating

aboIJttWentyyearSagO（DevelopedMoU），Whileothershadbeenoperatingfortwoyears（Developing），itwas

expectedthatthelevelofexpertisewouldbereflectedonthestandardsofthenationalflagshipsofcountries

PartiestodeveJopedmemorandaoftJJlderstaJlding，SuChasParisMoU，OrTokyoMoU．However，anaJysisofthe

anmalreportsissuedbytheRegionalmemorandaofunderstaJldingindicatesthatthecountriesPartiestothe

developedmemoraJldaofunderstandingwereinchldedintheBlackList，WhicllhighlightstheimportaLLCeOf

harmonlZlng maritime edtlCational and training curricula and programmesfor marineinSpectors atthe
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intemationallevelandforal1memoraJldaofunders伽Iding．

3．A血叫ysisorcurrentsitu且don

AnaJysisoftheanmaJreportsconcemingtheshipswhidlwiIJbetargetedtmderTokyoandParismemorandaof
understanding，aSWellasUSCoastGuard，givesthesameindicator．

3．1TokyoMoUReport払r仙eYearZOOO
17countrieswereincludedintheBlackList・neyhavebeenclassi月edollthebasisoftheMoUstheybelongto

as払Ilows：

A n a ly s is o r T o k y o M o I J R

1． K o rea，D C m Om tic p co 由仁’5 R e p u b lic

2 ． C am b 亜a

3 ． B e】iz e

4 ． ln d o n e血

5 ． V ie t N 五m

6 ． T u rk eY

7． S 血 t V i皿cc nt an d tb 6 G rcm ad in CS 聾 ．

8． H o n d u ra S

9 ． R u s血 n F Cd em d o m

1 0． M a b y血

1 1． T a扇 a皿d

12 ． M d は

1 3． Ⅹo re a，R c pu blic o f

1 4． T 扇w a叫 C b h a

1 5． b d ia

1 6． C a y m a刀Isla皿d s 罰

1 7． Iw

NotClass椚ed

（1998・2000）

M em or a n d u m ／A g re em e n t C F

Pad s M oU 1 0．9

T okYO M o U 6 5

詫票京
：塗＿減 C aTibも68n M o U 2 1．7

M e出l¢m em M o U 2 1．7

Indiam O cean M o U 2 1．7

W est ＆ C eJl的 l A 血ica M oU 0 0

≡≡≡喜≡≡ぎV ina D cIM ar 0 0

B k d 【Sea M oU 2 1．7

N otC lasSi丘ed 5 4 ．3

20 17

C ＝Ⅳ0 ．Ofcounけies

F ＝C ou血叩 F ad ∝ ＝C ／totd （q 暮b tal（N o ．）

E x．Paris M oU rF ）＝1／20 ●17 ＝0．9

3．2ParisMotJReporl（，7－，，）
29coulltrieswereincludedintheBlackList．TheyhavebeencJassifiedonthebasisoftheMoUstheybeloTIgtO：
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1． A lb an ia

2 ． H o n血Ira S

3 ． B elk e

4 ． b b a n o n

5． Sy ria n A ra b R ep u b lic

6 ． R o n】an ia

7 ． C am b o dia

8． T u rk e Y

9． G e o rd a

10 ． A lg eria

1 1． u b y an A Iab J．

12． Sai Jlt V in c en t an d th e G rcn a d in es

13 ． Eg yp t

14 ． M o ro c co

15 ． M au d tiu s

1 6． B an d a d esh

1 7． U b 血 e

1 8． M alta

1 9． Pa k istan

2 0． C y p ru s

2 1． Pa n am a

2 2． M ala ys ia

2 3． C u b a

2 4． R u ss ian F ed e ralio n

2 5． B u lg aria

2 6． Tb a且and

2 7． b tv ja

2 8． C ro atia

2 9． A z e rb a iian

M e m o r a n d u m ／A g r e e m e n t C F

P a d s M o U 2 1．8

T o k YO M o U 3 2．7

C ad b b em M o U 2 1，8

M ed ite汀a皿ea皿M o U 7 6．4

h d ian O c租n M o U 2 1．8

W e st a n d C e n lFal A h ic a M o U 0 0

V in a D el M a I 2 1．8

B la ck S e a M o U 5 4．5

N ot C lass i丘d 9 8．2

3 2 2 9

‾二＿岳コーi－i＿

6％　　　　　　A輌caMoU

O％

3．3tJSCoastGuardReport（97・99）
14 co u n trie s w e re in clu d e d in the B lac k L ist．T h ey h av e b ee n

1． A ntigu a ＆B arbuda

2 ． B ek ze

3 ． C yp rus

4 ． H ondllraS

5 ． h dia

6． M alは

7． P anam a

8 ． P b揖pp h 臨

9． R ⅦSSian R 畑eralion

10 ． S ai ntV incent aJld the G renad iJleS

11． T bailand

12 ． T uJkeY

13 ． V an uam

14 ． V emezuela
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ClassifiedonthebasisoftheMoUsasfollows：

M e m o ra n d u m ／A g r ee m e n t C F

Pad s M oU 1 0 ．9

Tbk yo M oU 4 3．4

G ldb bean M o U 2 1．8

M d ife汀an ea8 M oU 3 2．5

h dian O cean M oU 1 0．9

W estand C entral A h ica M oU 0 0

V in a D elM ar 2 1．8

B lack Sea M oU 1 0．9

N otC lassi丘d 2 1．8

16 14



BlackSeaMoU

6％

T≠esummaryoftheanalysisoftheanntlalreportsofthememorandaofunderstandingcouJdbepresentedinthe
W lllg table．

7b砂0 月〝血 【岱C G 7bねJ ％

助r由肋 U 0．9 7．8 0．9 J．6 丘β

Tokyo M oU 5 2．7 3．4 11．1 18．5

責拉‾C aribbean M oU 1．7 1．8 1．8 5．3 8．8

M editerraJLean M oU 1．7 6．4 2．5 10．6 17．7

Indian O cean M oU 1．7 1．8 0．9 4．4 7．3

W estand C eIltral A 杜ica M oU 0 0 0 0 0

V h a D elM ar 0 1．8 1．8 3．6 6．0

B lack Sea M oU 1．7 4．5 0．9 7．1 11．8

N otC lassified 4．3 8．2 1．8 14．3 23．9

17 29 14 60 100
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Tbeabove五gureindicatesthatthenamesofdi飴rentmemorandaofunderstandinghavcbeenincJudedinthe
BlackListwithslightpercentagedi脆rences，Whidhpointsouttosomehctors，OneOfthemandmostimportaJlt
istheharmonization ofthe staJldards ofeducation aJld training ofPort State ControJ0拐cers．AJso，the

performanceofaJIymemOrandumofunderstandinglSrelatedtotheperformanceofalltheothermemoraJtdaof
understanding・

4．EducationdandTrainingProgram皿eS

InviewofthecⅧ汀entSituationofdi蝕rentmethodsandJevelsoftraining弧dedtlCationhtheafeaOfPortState

Control，itisrecomm印dedtoclassiLycoursesintothefo110wiJlgCategOries：

4．1PSCCotLrSe（LeYelI－OheWeek）

77）eimportaJICeOfSea／ShorebasedpersonneJknow）edgeinregardofPSCworkandpracticeswasrecordedin

manycases・Accordingly・aOneWeekcourseisrecommendedfor甲IeralknowledgeforSea／Shorebased
PerSOnnel．OtltJineofPSCCourse－levelI，mayCOntainthefollowlngitems：
．1Ⅰ血相血血iom：

07SandPSCregimesandInstnlmentS，Non－ConventionshipsandshipsbelowConventionsize）・
．2htemationalComveJltions

（STCW＆ISMCode，GC＆IGCCode，BC＆mCCode，BCHCode，IMDGCde，L心adLine＆badLizle

Remarks，TonnageMeasllrementS，MARPOL，SOLAS，COLREG，ILONo．147）

・3ShipClassi丘CationandSⅧⅣeyS

・4A許eementSandMoU’S

．5GllideLinesforFS＆PSC

（Lifb saving Appliances，Ship do00mentSand Crew qual摘cations，Navigation and Communicatioll

eqtJIPmeZltS，FireLigh血gEqtJipment，HulJaJldSa触yizlgeZleTaJ，Machiz］eTyaJlddecfrjciz7StalhIions，Cargo

Safbty，PoJlution，CrewAccommodation）

4・2PSCCourSe（IeYelII－TwoWeeks）

nLiscoursecanbedesignedfornewPSCO’sbasedonIMOModelCourse．CrheoreticaJmaterialgive－liTlLevel

IinoneweekandPracticalAspectsinOneweek）

4．3PSCCotLrSe（LeveIⅡⅠ－FotLrWeeks）

ThiscoursecanbedesignedforadvancedTrainingforPSCO’sbasedontheECmodelcoursedevelopedby

DNVushgCDROMandotherrelatedmateriaJs，rrheoreticalmaterialgiveninLeveHIIinTwoweeksand

PracticalAspectsinTwoweeks）．OutlineofPSCCourse－JeveHⅠⅠ，mayCOntainthefol】0wingitems：

．1htrodudion

（Backgrould，teambuilding，qualiLicatjonsofshipirISPeCtOrS，trainimgneedsandpJan）

・2FmalAspeds
（hternationalinstrumentS－G】obalandregional－C0－OPeration，IMOaJldILO，F）agStateandPortState
reglmeS，ConvelltionsonMaritimeSa飴tyandPo）lutionpreventioII，ShipClassi銭cation，interactionbetween

AdministrationandClassificationSocieties，NonConventionships）．

．3TechnicalAspects
（Generalship howledge，SfabilityandLeadlille，Dangerous Cargoes and poJJutioIlaSPeCtS，ElectricaJ

instal】ations，Hul】Constructions，Fire Sa鮎ty，Li危aving－Appliances，Commtmication and Navigation

Equ桓ment）．

・40perationalAspeds

（Safbty Management Systems，OperationalControl of drills－fire瓜ghting－liぬving－bridge／cargo

Ope－ations，Maming）．

Although there are educationaland training programmes asalready stated，itiSimperative that traiJling

PrOgrammeSShouldbeadaptedtotheactualpracticeofinspeCtOrSandnotmainlyachievingthetheoreticalpart

Ofthehternationalconventions．OntheotherhaJld，theproblemofharmonizingtheproceduresofPSCO’swork

hastobeovercomed．Forexample，VariedmemorandaoftlnderstandinglSSueWhatistemed’’PSCOsmanuar．

COntainingtheprocedureswhidhinspeCtOrSShouldperfombefore，during，andafLertheinspection．Atthesame

time，thehternationalMaritimeOrganizationissuedCirc・787containingsimilarinformation．Tberefore，the
procedures shouldbe harmonized byobservingtheOrganization’s publicationswbidlShould pre飴rablybe

includedinthetrainingprogrammeforinspectors・
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ConcItLSionsabdRecommendations

ConsideringthatthesuccessofPortStateControlmainJydependsonedtlCationalldtraining，andconsidering

thatPorlStateControlisaregionalsystem，WhichmeansthatthestaJldardsofeducationandtra血ingvaryfrom

Onearea加giontoanother，Whichadverselya飴ctstheinspectionstandardsineachregion，aJ）dduetotheneed
tohamonizeandimprovethestandardsofinspectionundervariedmemorandaofunderstanding，itisextremely
necessary that educational　nd training programmesforinspectors shouJd be harmonized，with particuhr

empbasison也eimpodancedhnnoni血8仙eadⅥdp鮮血manceofinspedαSbyuSmgau鵬負edproce血TeS

mallualaJldatmi鮎dinternationalcodeofsymbols．Theitemsofthestahdard educationalandtraining

PrqgrammeShouldbedeterminedt）ptOtherequiredstaFIdards，inadditiontotltilizingmodemtechnologiesin
COnductingthescpr喝rammeS．

TtLetrainingandEducationforPSCO’sisnoIom】ythetypeoftrainingneededinthisareabutalsothetraining

andedllCがionfbrSea／S oαebasedpersonnel．

Re鮎rences

ParisMoU，WebSite

TokyoMoU，WebSite

USCoastGtlard，WebSite

Medile汀aneanMoU，WebSite

IMOModelCourse（PSC）
IMOConventionsaJ）dCircuJars

ECModelCotLrSe（PSC－advaJtCedtraining）

AASTMTCourses（PSC－di批rentJevels）
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伽ce和げ血グGg〃mJ血仰坤卿
2－5αわあer2007，助あらふ4朗Ⅳ

InhrmationSupportfbrNavigatorProvidingMaritimeSa鮎ty

Ass．Pr（正Km妃VV．V．

FarEastemStakTechnicalnsheriesUniversity

52B，Lugovayast，Ⅵa血vo或Ok690950，Ru追ia

Om∝旭＠m由1．p血0巧鳩．m

ABSTRACT

htroductioJlOfinformadontechnologiesintomidmesafttyimprove耶ntPrOCeSSm止彷mitimemiversities

血cetheprdblcmoftraiJbgnavigatorsforcompetentinfor山鳩tionuage．¶lePreSentPaperfocusesozlthem由皿

仕end5山師1血g伽staSk．

1．ⅠntrOduc鵬0n

Trainiq印∝idistsinmar出meacademiesandadvancedtrainingaimsalim叩VementOfm訂出血eSaLbtyby

makingthemoste伍cientuseOftheinformationavai1ableaboard．Consbndygrol机ngnIlIIlkrofinfomion

SOurCeS，increasngrequlrementStOitstruStWOrdlinessanda∝umCy requreS Changesinmitime traini喝
quality．neleadingrolehereisphyedbytheabihtytocorrecdyevaltdeinfom血onandtomakeupthe

qptimddecision．Presendy廿ainingprcN3eSSinmi山neacademiesandsknlinqmmentooursesfbrnavigators

incorporatescertainiwations．Thqare：elaboraIionofautomatedinfomion町StemSbased onsatellite

navigation，autOm血radaqplotting町StemS andradio tranpnders．Alltheinfordon sourccs gowith
CaPaCilicsorcl∝lromiccartographicsystcms．

2．Req血me鵬StOnadgationa∝uraCy

WideTSageOfGPSGldbalNavigadonSaIelliteSystem（GNSS）giⅥ芳thepossibilidesofhighaccuracy
navigahoninal1theareasoftheWoddO∝an．AccordingtoIMOResolutionA．529（13）1983血ip’sposidonis

tobcknmwithLadial・errOrOfR＜4miles（叫）＜2miles）andprdbabilityofP＝0．95．Theabovereqtdreme鵬

蒜慧温慧己慧還還謁芸二慧認諾芸器芸窓，欝器霊蒜冨；
POSitiOnerrorshouldnotexceedlOmeterswithprdbabilityofP＝0．95（M＜5m）．皿のresolutionA．860（20）of

Novcmber27，1997confirmeddleShip’sposIt10naCCtmqrequlreJmdsregafdingfutu陀GldbalNavigation

Sate］liteSystem．

Prcscntlytheproblemofhighaccuracy navigadonhasbccnsoIvcdbothJbrooastBLlanddccpscaヽ・OyagCS．

Howeveritshouldt光memionedthatthereexistcertainlhctorswhichdonotdependonposlt10mamCy btA

neverdlClessinfltmcenavigadonsaG8．ForinstanCe，Surfぬtu血mnOt成旧WninJⅦVigahonguiddbooksor

insdRcientinformationontidephenomena，

Whileplotbgnot払r丘omtuvigationdangers，ifnecessaLy，thedbservationsshouldbeofhigha∝tmCy（Mo＝

2－5血）・Atdi飴托ntialGNSSqperadonvariadscartograbemrSShouldbealsoconsidered．Thus，aNerage

SquareCrTOrSinnodaJpinlFK）SiLiononcaJtOgraphic卵dculc（intersctionpoint）donoLexcccdO．2mminthc
mapsale．Mhrkstahonsaremappcdwiththesameaccura町．HoⅥ℃Ver，dueto血epaperdeformationinrcprints

tnap血medimensionsm町di飴rin1－2mAndysisofdilbre血m叩SShowedthatoutbepoldspositiOnon
thecartogmphicmapischamcterizedbyaveragesqwreerrorsofl．OmnMhppingofotherpoidsnoseaⅡ岨pS

isGlrriedoutwithlcssaccuracy、mainlyductocaJtOgraphicgeneTahZation．

Itshoddbealsomentioned，thatuntilrecendya∝umCyOfdq）thsmapphgonseam叩SprOducedinthiscounby

isevaluatedbyaveragesquareerrorof±1．5Ⅱ皿inthemapscale，andisdbathesa陀drawnbylimitednundwof

depth，theirpatlemservingas血fortN：ttervisualperCePtionoftlnderwater血dscape．Takingintoaccotmt
bothdeptherrorsanddqpthmappingerrorswecanspeakoftotallimilederrorinmlpPeddepthof4・6％of
acmddep血．
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3．下側虞OrSin伽encingmadtimes鵬呼

Themain飽dorinfluencingmitimesalbtyincoastalandnarrowwatersisthatonthemapsofsomecoul扇es

actualdepthm町prOVetObelessthanmappeddepth．Thus，OntheUSAA鮎鵬iccoastandCentralAmica

maps，WherelowwaterlevelisaccPPtedasdahlmin50％Cぉesheadinglevelm町tXlowerthandatllm．hsome

areas（Alaska，Mexico，USAPacificcoast，thePhilippinesandtheH如vaiians）headingd印血is10Werthandatum
in25％cases．

血血erimportadprd）lemofhighaccuracynavig釦ionissocalled“coordinateproblem”．

ForinstanCe，inRussiastatecoordinte野StemWaSadoptedin1942（CKL42）．T址ssystemincludestqxIgraphic

ea gravitation m叩Sand other guides．GLONASS（Gldbal Navig卿ion Sateuite System）uses universal

geocentricalC00rdinatesystemrt3－90，WhichservedasbasisformiemizadonofstategeodesicnetCK－2and
飴rre飴柁nCe000畑血ak申em1995（CK・95）．

InordertoinbducerB－90intooperadonalloverRus由a，CIScountriesandworldcomityitshouldbc

givennationalstatus，PZmeterSOfcorre址onwithothercoordinate町StemSShouldbeptJblished，including
COrrek血onwithWGS－84．

Presendyindi飴rcntcoultTicsvariousregionalandlocalna山onalcoordirtate町StemSare uSedin marine

CartOgTaPhy，withdatacotning丘omGNSSindica10rSand血orebasedRNS．TheirlistsandWGS－84corLWrSion

fbrmdasa托giveninIntem血ionaubTdrographicOrga血zadonguidaneS－60．Dataonn3－90adCK42arenot

listcdthcrein．Gui血ccformulasarcapproxi∬仏ted．andresuJtederrorincoordinatcconversioncantxashighas

25morevenmore．Todaythereexistsneitherintemadonalstandardwhichw飢止dprcdetermiJledbli伊10ryS・60

apphcadonnoracceptablc coordinalc syStCmSWhichwould providc necssaryaccuracy and rccommcnded

coⅡVerSa血onfbnnulas．

DuringIMOMaritimeSa鹿tyS血0mitteemeetingin1997btemionalElectricEngiJmringComission
introduccdNAV43／7／40fApri117．1997．whercthcproblemofdifTbrcntcoordinalcsystcmsusagein∝租n

navigationwasthorou由lyinvestigated．Analysisofthedcにmnt血owsthalNAVSTARindicaoMeCeivers

glVeObservationreadingsinWGS－84．ConvcrsionsinrI3－90andCK－42andnotcaTriedoutasthereareno
COⅡVerSion血zTnulasapprovedbyrespeCtiveRussianandUSAbodies．Asarestdt，datadbtainedonequpme血in

di飴re血COOrdinatesystemsmayconsiderab吋VaTyandm叩nOtmeHMOandⅨAOTq血ements．

Theprd）lemofagreementbetweencoordinate野StemSbecames仙more町野n（duetowideapplic鵬onofmaps
bascdonECDISintmgadon．Up－tOJateECDIScombinem叩SOfdi飴re鵬brads．OneadthesameECDIS

forsai血gindidbrentWorldOceanan過SmayCOmbinechartsbasedondiEtredc00rdinate野SteⅡ蛤．Navigator

ShoddbereadytoacttmdersuchcirctnstancesandtocorrecdyevaluateacctmqYOfobtainedinformation・

Gldbahzationofnavigation町StemSmiScdtheprd）1cmofdetermiJdonofcorreladonbetwccnIT3－90and

WGSL84，PreVemionoferrorscomectedwiththe野StemSaPplicationtodi飴re血CartOgraphicprqections，ad

仕ainingnavigatorswithrespeCttOdbtainedinfom血onanalysis．

However，tOgetherwithteclmicalprdblensincoordinationofinfon血onreceivedbmdi飴renlpositi0mi喝
SyStenStherearediJRcdtiescallSedbym鵬timcspeCialistscompetCnCylevcl．

UJlderpresentnmgat10nCO皿ditionsnavig如OrShastodealwith血g如ionalinfornationreceived丘omdi飴rent

SyStemSOperatCdamrdingtodiEbrentPhysicalprinciplesand，therefore，havingcrrwsofdi飴re鵬0rigin．

Ship’Sspecdcanbcmcastqedinrespccttowater－bypak叫，dynamicpresstlre，inducBonorotherlog，Orin

respeCttObottom－byDoがeracousticlog．Withimplementation ofGNSS opcratedindi飽rendalmode
navigatwgotonemorewaytocalculate血ip’soourscadspeedvalucsinre鱒ttOgrOl皿d．Thus，alnavigator’s

disposalthereisalargesetofvaltmofoneand血esam針血ip’spammeter，andacttdvaluesel∝tioniscarricd

OtltbynavigaIorbasedonhisownknowledgeandexperience．TbesadneSih血ioncanbeobservedwith0ther

血如’sl迫mmeterS，訂u血ascoo血tesandoCu指e．

TraimingnavigaIOrSforoperadonswithhrgevolumeofvariousinformationisthe m血taskform訂出me

educationalinst抽出0鮎．Thisproblembccomesmoreimportadwithimplementahonofinfomionbans飴r

SyStCmS－radiotJ7m可nnders－intoeveTYdayusc．
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hl1998Maritime Sa免tyComitLee adoptedMSC．74（69）代に0Ⅱ皿endationproposedby Maritime Sa飽け

Subcomittecadoperadonrequirementstoshiptmnsponders．hOdobcr1998M・1371Guidancewasissued
COntainingmahprinciplesofAISstructureandqperadon・ha∝Ordanccwiththel細£SteditionofSOLAS

ColrVe血on，ChapterViadoptedbyMar旭meSafttyS血ommittecNAV45inSeptemkr1999，addidonai
para評ゆ1．5wasincorporatedinto Rule19，Whidh determines reqtdrcments toAlSinddlation tems
血匹n血唱OnV既lty匹．

Optimizationofthemessagefom瓜iftransmittedviabmSPOnderwillallowdeterminationofinbmionwhich

isofvitalim匹血mceforsaLtnavigadonexcludingunneCeSSaryaJldcomplicatedinbmlionwhidhdistracts

navigator如mhism血ta盛．ContizrLNnlSadom鵬cideIltificationofthewssdundercontrolexcIudesthe

neccssity10uSCCXPenSivcandinc触tivcVHF－radiodirectionfinders．

Duetoexchangeofships’coordinatesdeterminedathighaccuncyO）yddbaldi飴ren血lnavigahonsateuite

SyStem－5－10m）andinfom血onexthangeoncmntroutewecamirLCreaSeaCCuraCyOfpasSingpaJameterS
dctcrminationand．thcrcforc、prOvidesaLbpassingatsca．

Itispr叩D父dtotransmitvia叫nderthefollowingthrectypesofhfom血on：

1．St加ic：

一　mのnumhr（翫叩）

－　Q山si伊andname
－　S叫〉’sleng血andwid血

－’吋peofve∬el
－　Lecadonofsippositiondeterminahonanennaonboard（aft，Stempad，daTboard，POrtSide）

2．巧na血C：
－　Ship’sposition（indic瓜ingsystemaccuraqandidegrity）

－　UTC

－　Cour父h托S鱒tb騨軋血
－　SpccdinlCSPCCt10gOund

－　Own一曲poour光

一　Naヽ・igadonstaluS（and10rCd．stccrcdctc．トSCtbyhand

一　丸喝u血S押出（げⅠ氾SSぬle）

－　An由eofh眈1（げI氾S曲le）

－　An由eぱmm皿dpit血（げpossible）

3．Voyagein払mn血on：
－　D招長

一　D耶Cが苫0（切匹）
－　PortofdesdnationandETA（underMaster’sorder）

－　Voyageplan（血血鱒血S）

BesidestheremBytXShorlmessageson血ip’ssaLtty．

However，in血issittJationinforndon曲outoncomingvesselwillincreasethepossibilityofcorTeCtdecisio叫

butatthesametimetheinforndoncanm血enavi騨tOrtruStthedatawithoutcheckingit．Thscanbeclearけ

SCenduriJlglnmSmissionofinLbTmaliononJuVigationa］siLuationhmshorebasedmitimcsaLttysystems．

Thisinfonnationisofd）ligatorytype，i．C．itisconsideredasimediateguidanceontx）ad．Howevcr，ifhigh
accuraqposidondeterminah仰SyStemisinstalledonboardandifitispossibletoeval也te皿mgadomlsituahon

ina ccrtain moment，navigatoristo m膿eindependentdecisiontmngpoSitive m訂itime expeneKe aS a
g山血nGe．ho血細工l血e血ed∝iSion血月がOr血0ddnoto山y押掛部na扇群山on exp由enCe，butd90

psychologiCalstrength，COnfidenceamddecpknowledgc・Al1the曲0Vequalitie canbeacquiredonboardduring
l－0叩geSbutthcrcisnodoIJblthatmtJChchca匹randsa鹿rwayorgaiJlingkJlOWJcdBCisduriJlgSimu）alion
血血g．

4．Conclusion

lnthe甲tmOfhighacctmcynavigahonandelectroniccartographysystemsdevelq）mentanOtherprd）lerbS
m町an虻，Whchcan血封叫㌍na扇騨tOI一’wo血S仕軋血痕血me sa鹿野由0Ile止血emo或iI叩0ぬmtisgu飴．

Presendy we candraw tothefo110wing concltBion：Sizmllationtcstingshouldbe dbligatory fbrmitime
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umiversidcsgraduates，ju或IikeregularCOn加ltcsbg血gconningbrideesiHdabr血0ddtx：dbligatoTybr

00mPCteXLtnavigat肌．Thetestingwillal1αⅣl止ili加OnoftheWh0lescopcofinbrdomwhidhnavigatq

rcceivesduringvoyage，aSSistzLnCeOfcx匹riencedinstruCtOrS，CValuadonofcoJnPClencyininformadonanalysis
ZLndnavigationald∝isionm血1g．SudhtestingshoddtnmccessaJyStCPlbrnaviBatOrtXfbrehetakeshisplacc
OnCOnniTtgbridge．
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ABSTRACT

TherequlrCmentSformanagcmentatseaare establishedbyIMOconventionsandEU directives・Technical

progress，incidentsatsearesultedindevelopmentofstandardsforshipandhersupervision・However，ISMCode

ShouldcomprlSerequlrementSeStablishedinISO14001and9001andalsointheEuropeanregulationEMAS・

Notonlydothesea伽ersplayanimpo血troleintheprotecIionofmarineenvironment，butalsostaffmembersof
maritimeinstitutionsandadministrationsandotheroperatorsormanagerSareO鮎ninChargeofmarinepollution
PreVentionandresponse．

ISMCodeestablishesthateveryshippingcompanyshoulddevelop，implementandmaintainSafetyMaLnagement

Systemwhichincludesandrelatestoenvironmentalprotectionpolicyincompliancewithrelevantinternational

andflag Statelegislation．The Codealso eshblishesthatthe shipping company should clearly de負neand

documentthemaster’sz℃SPOnSibiljtywithregardtoimplementingthcsa飴tyandenvironmentalprotectionpoJicy

Ofthecompany．

hordertobroadentherangeofinstrumentSinthe点eIdofenvirorLmentalprotectionandtoencotJragetheshore－

basedopcratorsandmanagerStOadoptapro－aCtiveapproachinthisfield，theEUadoptedEMASregulation．Ona

VOluntarybasissuchcompaniesmaygainaddedvalueintermsofregulatorycontrol，COStSaVingsaJldpublic

image．

ManycompaniesimplementtheISO14001inordertoprovide－themselvesmeansformanaglngandimprovlng
theirenvironmentalperformanCe．Forinstance，StoczniaSzczecinskaS．A．hastakenactionstoobtainISO14001
QualityCertincateinthe危eldofenvironmentalprotection．InternalauditshaveledtoworkouttheEnvirorLmental

ManagementSystcmQualityBookbasedonISO14001norm・hthisrespectlegalcompliamce，improvementof

environmentalperformaJ）CeandexternalcommunicationaswellascmployeeinvoIvementwererelevant．
TheISMCodeshouldalsorequireshore－basedcompaniestoworkoutandimplementtheISO9001standards．

Thisprocessshouldtakeintoaccotmtneeds，OrganiZationalsolutionsandpertinentactivitjesofacompanythrough

developmentofimplementationofsystemswithacorrespondingspiritpertainingtotheISOstaJldardswithtotal

COmmitmentofpeOPleinvolvedTQMatgettingaqualitysystcmcerti負ed．

Asaresult，theSMSwouldbeacompleteandalmostape脆ctsystem．Itwouldguaranteeagoodenvironmental
maJlagementandhighqualityStandardsamOngShore－basedmaritimecompanies．

1．Introduetion

Itisimpossibletohaveacompletelysafetysystem．Humanmakemistakesandequipmentcanfhil．Itisnecessary
thoughtoanticipatewhatmightcauseanaccidentandensurethatriskscanbeavoidedbeforetheybecomecritical
（Chauvel，1997）．The establishment ofthe maritime safety management system（MSMS）intheinternational

maritimesocietyisthenparamotlnt．Theevolutionofsa飴tyconceptsinshippingwasmadethroughestablishment

byIMOofLoadLineConvention，SafetyofLifbatSeaConvention（SOLAS），MarinePollutionPrevention

Convention（Marpol），Sa飴ty MaJlagement（ISM Code），STCW Conventionand other．Theimprovementof

MSMSwillbereachediftheenvironme血almanagementandqualityaSSuranCeStandardsareincorporatedintothe
MSMSinamorecohesivemanner．

AIsonotonlydothesea蝕■erSplayanimpo血troleintheprotectionofmarineenvironment，butalsostaff
membersofmaritimeinstitutionsandadministrationsandotheroperatorsormanagerSareOtteninchargeof

marin？pOllutionpreventionandresponse（’organisations’－aSd血edinISO9001＝2000）・Theshore－Side
OperatlOnSmayleadtodisasterlinkedwithhumanlostandpollutionoftheenvironmentiftheoperatorsarenot

trainedhowtoplanandperformproperlyandsa飴lytheirtasksandalsohowtominimizetherisk，dealwith
CmergCnCyandnon－Standardsituationse飴ctively．

SomeselectedrequirementsofenvironmentalmanagementandqualityassuranCearePreSentedbclowasbeing
WOrthtobestudiedandeverLtual1ytobeincorporatedintoMSMS・

－129－



乙lSMCode

TheHMCode（ChapterIX・OfSOLAS）recorrmdssa勧yandenvironmentalpolicytobedra蝕dbydescribing

howthcdbiectiveswillbeimplemented．TheISMCodeisbasedonanewapproachtosafbty，becau鍾itsetsout
to provide a management system whichwillanticipate possible contingencie andfocuses onthe unique

Characteristicsofshipsasmobilemitsandtheneedtoprotectthemarineenviromment．Thepurposeofthis

mandatorycodeistostimulateandencouragethedevelopmentofasafetybasedcultureinthemaritimesector．

WilliamAO’Neil，Secretary－GeneralofIMOsaid：

・［・・・］theISMCodeaimsatconhibuthgtosafbrshippingandcleaneroceanSbylqdngdovmrequirementsfora

Clearlinkbetweenshoreandseastaffofacompanyandforadesiglatedpersontoshngthenthatlink．Akey

aspectoftheISMCodeisthatcom騨血esmusthaveaveri負ablesabtymanagementSyStemiJ）place．Forthc
SyStemtObee飴dvelyimplementedtheremustbeacomitmentfromthetop，reSPOnSibilitiesassignedand

meastLreSinplacetoremedydeGciencies【・・・】・・・theISMCoderepresentsacomponentofinvaluableimportanCeand
SigmincanceinIMO’sstrivetoimpmvesafbtyatseaandpreservethemaqneenvironment丘ompouutionsby

Ships．’（Chauvel，1997）．ThisstatementshowshowimportanttheuMCodeisforsa飴operationsatsca．AIsoin

thisrespectF．Lorentzen，PresidentofBIMCOadded：
‘［．．．］themaJldatoTynatureOftheISMCodewⅢensurethatnoshippingco叩wilIbeabletoescapethe

Pn沌eSS．ISMwiIlaccentudethepositiveaspectsoftheSaBtyManagementSystemandeveryoneinthecompany

Can benent録omthe enhanCement Ofsafepracticesinship operations．Reduced damage，improved safety

COnSCiousness，greaterprOfbssionalismandimprovedmoralearelikelytobringgenuinecostsavingsandbetter

e疏ciency”｝（Chauvcl1997）．FortheaboYereaSOnSthisCodemtdbeakey噌IementoftheMSMS，

3．ISO14000Standards

TYlelSO14000standardswercestablishedinordertopromotetheenvironmentalmanagementpolicywithinan

Organizationtominimizeitsnegativeimpactontheenvironment．TheyspeciB，requirementsforanEnvironmental

ManagementSystem匹MS）sothatanOrganizationcouldformul如eapolicyando切ectivestakhgintoaccount

legisl鵬verequirementsandinformadonaboutsignificantenvironmentalimpacts．

Tbisstandardisapplicabletoanyorganizationthatwishesto：

－lmPlement，maintainandimproveaJIEMS；

－enSureitselfofitsconformanCewithitsstatedenvironmentalpolicy；

－demonstratesuchconformancetoothers；

－Seekcerti丘CationhTegistrationofits nviromentalmamgementsystembyanextemaloTganization；
－　make a selfLdetermination and se路declaration of conformance with　this hternational　Standard

ケWW・pワ血m・C竺／Ⅰ狛一14001）・
AnyenvmnmentalmanagementSyStemShould complywithalltherequ∬ementSOfISO14000standards．

Forinstance，ISO14001isorganizedarOundthefollowingfiveprinciples：
1．Environmentalpolicy

2．Pl血喝a血
3血plementationand呼的tion

4皿eC軸gandco聖Wado鮎
5．ManagementreVleW（www．praXiom．coIn〝S0－14001）．

The EMS should be periodically reviewed　with　a　focus to continuaIimprovement

（W、画or吋IS0－14001）．
Forexample，in Poland Stocznia Szczecinska SA shipyardhas bken actionsto obtainISO14001quality
CertiBcateinthe萬eklofenvironmentalprotection．hternalaudits haveledto work outthe Environmental

Management System ManuaIbased onISO1400l standard．Tbisled tolegalcomplianCe，improvement of

environmentalperbrmanceandextemalcommmicationaswellasemployeeinvolvement．

AEMASRegulatbn
Onthe19thofMarch2001theEuropeanPar］iamentandtheCouM：iloftheEuropeanUnionhaveadoptedthe

regulationallowingvoluntaryparticipationbyorganizationsinaCommmityec0－maJlagCmentandauditscheme
任MAS）・TbisregulationtookoverandreplacedRegulation（EEC）1836付30f29June1993．Byestablishingthis
regulationtheCommunitywantstopromotesustainablegrowth，broadentherangcofinstrurnentsinthe鰯eldof

eJIVkonmentalprotectionandcomm加orgamizationstoadoptapro－aCtiveapproachinthis鮎Id．Onavoluntary

basisth¢OrganizationsInaygainaddedvaIueintermsofregulatorycontrol，COStSaVingsandpublicimage．The

EMASisavailabletoalIorganizationsthathaveeJ）vironmenta日mpacts，PrOVidingameaJIStOmanagethese

impactsandtoimprovetheiroverallenYironmentalperformance・OTganizationsu！eTCOuragedalSotoproduce

aJldmakepubliclyavailableperiodicenvげOnmentalstatements・SpecialsignifiCanCePglVentO‥legalcompl血ce，
improvementofenvironmentalperformancc，eXternalcommmicationandemployeelnVOlvement．
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Theprocessofimplementationinvolvessevensteps：

1）E血nm印血lPolicy
Beforewo止i喝tOWardsanyimprovementoftheorganization．sirnpactonthe environJnent，OneShould

formalizethenatureofoverallapproach，andproduceanenvironmentalpolicyfororganization・
2）EnvironmentalReview

OneshouldreviewtheshewiShedtoberegisteredtoidentifyallitsenvironmentale飴ctsandjudgetheir
signiGcance・Tbisshouldbeco叩けedtostatedpolicyandtoenvironmentalregulations・Finallyitshouldbe
identifiedwhatneedstobeimpmved．

3）EnvironmentalProgramme

Oneshouldincludespecifictargetsintheenvironmentalprogrammeandcompilealistofpri0rityareaS・TtLe

programmeexistsinordertoputtheorganization．senvironmentalpoIicyintopractice・Oncethepri0血icshave

beenset，theprogrammemustbeimplementedensuringaclearChainofresponsibilityateverystage・

4）Man喝eme鵬System

TtLeprOgrammem偶tbeproperlyorganizedanddocumented，withfu11ytminedpersorLnelresponsiblefor・Itat

al11evels，anditmustbehllyintegratedintotheorganization’sexistinglnanagementStruCture・

5）¶eAud止

Theprogramme■sprogressTmLStbeaudhedatregularintervals・Someactivities，SuChasthetreatmentof

emtlentSand hazardous waste，Should be audited morc oftenthan others．These audits must be objective，

SyStematk，皿d血劇ydocumented

6）EnvironmentalStatement

nLeEMASTequiresallparticipatingorganizationstoissueapubucstatcmentlinkedtotheauditoutliningin

ClearandconciselanguageexactlyhowtheyhavemettheirstatedoQjectives．Sunmarydataontheenvironmental

impacbneedstobeinthestatement．
7）Validation

Beforepublicati叩，theenvironmentalstatementmustbevalidatedbyanaCCredhedverifier，Ⅵ血oisindependent

Ofthesite．sauditor（www．DraXiom．com／EMAS）．

ManyOtherEuropeanrules，SOmedirectives£ex．，COuldbeaalsomatterofconsiderationwl山eelぬordingthe
MSMS．

5・QualitymatIageJnentShndard：ISO9001：2000

ISO9001：2000appliestoalltypesoforganizations．Itdoesntmatterwhatsizetheyareorwhattheydo．ltcan

helpbothproductandserviceorientedorganizationsachievestandardsofqualitythatarerecoglizedaJldrespected

血mughout血eworld．

ISO90012000hasreplacedtheprcviousISO9001：1994standard．IJ）add摘on，theformerIS09002：1994and

ISO9003：1994qualitystandardshavebeendiscomiJlued．TherequirementsofthcthmilyofISO9000Series，

andthelSO9002inparticular，WereuSedtodeveloptheISMCode．（Dendura，1997）

TbeISO9002Standardad叩tedbyIntemationa10rganizationforStandardizationconcemedqualitymanagement

withintheframewo止ofcontractualrelationsbetweenacompanyanditsclients（Jedral，2000）．Thisstandardwas

PreCiselyusedwhereacontractbetweentwopa止iesrequiresdemonstrationofasupplier’ScapabilitytoPrOvide

血e叩〉dudors併Ⅵcesupplid．Itcon血d柑pmvkio鮎Wbkbぬm也eq血lサmm諷ageme血SyStem飴¢貼hg

mainlyonfourissues：

－　managementCOmitmentandresponsibiuty
一　COn血twi¢W

－　prOductionprocessco血01

－　methodsofinspectionandprcventionofqplitydeficiencies（Chauvel，1997）．

AccordingtoWiuingale（1998）theQuahtyAsswancesystemwⅢhighhghtthatshipmanagementisapeople－

bascdhdustryrclyingalmostentirelyonthehumanelement．IfthepeOpleinvoIveddonothavethecorrectlevels

Oftraiming，eXPerience，abilityandadtudethenthebestdesignedmanagementsystemwi11ultimately魚iL

hConelusbn

TheMSMSneedtobebroadenbyenvironmentalandqualitymanagementstandards．Tbeycanbefoundin

VarOuS COdes，regdations and conventions as即O Conventions：SOLAS andISM Code，ISO standards，
EuropeanCommunityregulationslikeEMAS（fig．1）．Asaresult，theMSMSwouldbeacompleteandalmosta
pe血tsystem．Itwouldguaranteeagoodenvironmentalmanagementandhighqualitystandardsnotonlyamong
Sea血rersbutalsoamongshore－basedmaritimecompanies．ThepossibleschemeforMSMSispresentedbelow．
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MOConventions：
－SOLAS

ISMCode

－Ma叩01
－STCW

－COLREG

－LL

ISOs伽dards：
－9000

－14000

UN

Conventions

－Kioto

Convenl，ion

MaritimeS浦和

Management
System

－NationalmleS＆

re卯Iations
－prOCeSSeS

－Org血tion
－reSOurCeS

－prOCedureS

Otherintemational

Orgm血tions：
－　　WH0
－　IL0

－　IACS

EUregulations
anddirectives：

－Council

Directive

79／115／EEC

－CounCil

Reg山釦ion

匹C）No．
3051／95

Fig．lSchemeofrequlremeJTtStakenintoaccountforMSMS．

WilliamAO’Neil，Secretary－GeneralofIMOsaid：

”・・．Adequatestandardsofsafetyandenvir仰皿entalprotectionexistinmanyCOmPaniesbutthis，byitseIf；isnot

enough．Good safbty managementrequires a commitment throughalllevels ofa company’s hierarchy and

e飴ctivecomicationdhannelsbetweenthemanagementashoreandthoseonboardshipareperquisiteofsaft
Sea OpCrations．”Thisis provided bythe鵬0Ve mentioned codes，Standards and regulations．Hopefullythe

incorporatioJlOf qualityaJldenvironmentalstandardstotheMSMSwi11preventus倉omcatastrophesatseaand
On血esbore．

Many other standards andregulations haven’t been presentedinthis manuSCript．The others，Which would

COntributetostrcngthemigtheMSMS，eXistpe血叩SOrwillapp¢arinthcnearfuture．Thiswillbeaninteresting

Su切ectfbrh血erresear血

Re鮎reneeS

l・ChauvelA－M，ManagingSafetyandQualityinShipping，ThcNauticalInstitute，1997，iii

2・DendtmK．，Integratedsystem ofquality，enVironmentalandsafetymanagement（ZintegrowanySyStem

画iajako≦ciq，如odowiskowegoibezpiecze血stwem），PozmanSeminar，10－11．09．1997
3・ENISO14001：1996EnYironmentalmanagementsystems－Requirements

4・ENISO9001：2000Qualitymanagementsystems－Requirements．

5・hternationalSa飴tyManagementCode（ISMCode）－ChapterⅨofSOLASConvcntion1994

6・JedralK．M，，Maritime Sa飴tyand Environmentalprotection：enhanCement throughquality aJld sa飴ty

managementSyStemS，WorldMaritimeUniversityMalm8，2000
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7．Regulation（EC）no761f200loftheEwopeanParliane血andoftheCounCilof19MarCh2001EMAS

S．WillingaleM．，ShipManagement，Lotldon，HongKo喝，1998
9．ww．pmxiom．comHS0－9001

10．www，PraXiom．com／IS0－14001
11．www，praXiom．com爬MAS
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伽cge助辞げ血2d鎚Wd血e血ケ仰／
2一∫αわber2α）J，助∂e，励Ⅳ

MaritimeUniver＄ityCurriculumandTechnologyPlannitLgEbrthe

21虞centuけ

PartI：PrqjectiJlgMarjtimeEdtLCatioJ）aJIdTraiJlingTechJ10JogyNeeds

UsingquandbdveTethnologyForet舶血g

StevenkWdk

Ass細山Pro蝕sor，Eng由紀Ⅳ唱

Head，Center払rT血010助rForec舶血g

MaineMaritin等Acadenw

Castine，M血IeUSA

SWdk＠medu

¶∬Ouか0血也em血血血d憶町・Su∝餌食瓜owstbsewhos呵血e如of伽甲Ve，te血010由C叫
SPeaking．ThstruismapphestotheMadimeUnivqsitiesaswd，WheremiimeeducdIOnandtr血血g

COntinuoゆchangeStOadoptnewtechnolo野inhdustry・But血atdoesateclmologycuⅣelooklike？How
doyouknowwhereyoustand，OrWhd’scomlngneXt？Howcanyoutellw触椚teChnologydhangewillhapp飢？

Asam血odofpredicthgthefuttLre，teChnologyforecasthgisumqueinitsuseofqu弧titdivetime－

basedinLbrTmtiontoarriveatrehableprqjectionsofthetedhnological血tqe．MaJWZnethOdshavebecndeveloped

toprqiectintirrk！teChnology血鮎ion，PerfommCeenVelopes，andd ubsdtutionrates．Technologyprectqsor

rel血onshipshavcalsobeenidentiBe4両er血血edtim＞1agrelationshipsthaIemergedduringtedhJlOlogicaJ

transitionsinthepastprovideprqjectioTUOftime－hgrelationshipsoffuturetcchnoIogicalamdcurricdumchange．

WithjustsudhacritiCalpi∝¢Ofhfon血ion，m血universityeducatorscanplannewcurrictdaandleaming
techlOlo訂hv銭tm飢n南仏con丘dence．

¶血p叩er，P訂Horasd銭，htroduceSqu皿titadvetedmOlo訂ゐr腿t血唱，血efbcusor代Se∬℃hand

applicationsattheCenterforTechnologyForecastingatMAmeMaritimeAcadenw．Importantmethodologies，

SanVleforecasts，andimplicalionsforprqjecthgthefutu柁Ofmaritimeeducalionarepresented．

1．　IntroduCdon：WorkngDdh摘ons

Theterm‘1cchnology’’definesalotofthhgstoalotofpeople．Theworldwidepopularmediaassume

We劇Imd訂St皿dteclmolo訂鮎50m血g帽l虞d10CO叩ute相，COmm血C劇io鴫Idevision，Or血eI摘emef，Yd，

totheanthropologist，historian，eng血eer，Orm鵬Iler，tedhnologyrrmmudzTK）re．TcchnologylSaLLthe

methods，m虹eriah，andsysterrBthatenable，displace，Oramp吟humanactivity．Atthelargestscale，tOCaPture

thegreatestm姐血陽teChrLOlogycinbedefinedasarwhunancreationthatprovidesacompeningadvant喝etO

COntinuetouseorlmprOVethalcreation．

‘Tedlm0logyforecastmg”isatermusedalsotode血ealotofd伽entthhgspeopledo．Muchofwhat

由以拶tおtedmologyぬreαは血g由血叩け也e血腫血gupofpro騨10虚C細iomOrS血05，m抑ytinでS仇e

蝕ICi董uthinkhgofa“蝕tl血st”．Typic叫，theacctJra町Ofsudhpredictions伽lsrapidbwithdistancehti∬蛤．

Thede五mitionusedbythosepracticlngquantitativetechnologyforecastJng持gIVenaS：thcprocessofusing

quantitativenYthods10prqJeCtintiI蛤theintersectionofhuTmneeds ndtedtnologicalcapabilities．

2．　　quand血相㈹T∝七山010gyFo陀仏S血g

2．1．　QuantihdveT∝hn010野Fo柁C鮎血書Me仏側1010歩萬

Quantitadvetechnologyforecastinghasbecnapphedsuccess叫狐rOSSabroadr竺geOftedmologies
includhgcomiC虞ions，Cnergy，m血ine，tranSpOrtdion，andm訂ⅣOtherarcas．Aquanhtativetcclm010gy

forccastw出血cllldethestudyofhistoricdalatoidcntifyOneofoTaCO血血如ionofseverdrecognizedtmiversal

technologydi飢拶ionorsubstitutiontrends．Ratesofnewteclm010gyadoptionandratesofchangeoftedhnology

Perfonn釦nCCdhBu・aCteristicstakeoncoJTmnpattemS．Thediscoveryofsudhapattemindicatesthata

fundaJTXmtaltrqjectoryorcnvelopecurvehasbeenfotndandthdreliableforecaststhencmtx！mde．These
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quantitdiveI職thodshaveprovcnaccuratehpredictingtcchnoIogychange血thousandsofapplicationsacross

teclm010gieSaSdiverseascartDrLbasedp血叩fuelstoconsun班dcctronics，OntiJTX！SCalessparLrungCenturies

OrO叫monthS・Techno10gydi瓜sionpattemsandthedrivingsocialneedscanbeidentifiedthroughstudyof
histohc，timかreferenceddaIa，丘omw鮎chtheprqiectionintizTCOfnewteclmologyadoptioncaqlbedetermined

re血b妙and血ely．
ThequantitativeforecaLStmgtedhmiquesave，tOuSethewordsofm如hem如icianandtheoristGr喝Ory

Bateson（Batcson1977）“expl肌虹OZyPrinciples”，th瓜is，their叩Plicahhtyissd五cicntforthepurposesof

e叩1血ingtCdbnologydihsionpaftcmsandforecastingt血ologyadoption．MalWreSear血ershaveattempted

tosubstant血ethecommonlyfbundpallemsthroughapPlicaIionoftJlermOd）T）amicsandotheradl・aJICedsySterrS

血00山部，tOV町ymgSuCC塔andacc印tanCein血¢丘eld．

SeveraIofthemaJVteChniquesinquantitativetecho10gyforecastingareid飽11ysuitableforprqjecting

tedmologicalchangeinmaritirrceducationzuldtraining，andaTeintroducedinmoredetadandinustratedwith
exampl飴ber8．

2．1．1．L血肉tkGmW仙Pr可∝don

For硯t耶b虚血由血統S顧慮cmtSu潤S＄hp沌蝕血喝t血010gicd血an騨When山野u艮d
exponentialmodelstoprqjectnewtechnologydiBhsion．Itwasdeemedo叫logicalthalanewtechnologywould
atfirstbesdectedbyone，thanperhapstwoothers，andthC＄ePeOpleintum，tWOOtherseadtandsonon，ina

PattCmOfexponentialgow血．UltirrLaldy，aSjn餌ynduralsystem，aJjmitorboundontotdwouldbreadled，

k嘘i喝e叫【領e訂血餅Smぎ雨to血eb由血（orsigll的id，OTS0－6dkds一曲叩dmmゆto伽ddt血010訂

di凪血on．SomeoftheearhestpublishedworksinthisregardwerebythcAmericandemograph訂RaynxIndP飽rl

andtheEnglishactuaryBeQi血Go叩rtZ．hthe1950’sand1960’S，reSearChqsintheUnitedStatessuchas

Lenz，Martho，andVanston，andothersuoudthewoddle，g．，theveryproliBcMardletti（Marchetti1977）】

柁血d也8m血血mdshowed也鉱也elo由如cmoddwas組曲00m或md払r如∝戚hgt血lo由d

ChangewithvinualbuniversalapplicadonacrosstechnoloBIeSandotherhdividualandsocialhun墨江lhhavior．

FigげelilltMestheide鵬zedlogkticcurveofteclmologyadoptionordi瓜sion．Figtqe2showsthelogiStic

grow血ofthesupertankerofm如血ne幻eetsprescntedinaformatthalrcndersthelogiSticcurve血ear．（Notethe

SCdhgofpqcent喝e）、Afurtherexaznple，Figure3，Showsthelogisticpattemofdiscovcryvoy喝eSOfthe

WestemHemisphere．（Notetheearhestvoyagcshavebeenlost舟omhistory．Figure4showsthegrow血pattem

Ofarecentcompt舶fVirtlSthatinfbctedcomputefSOnnetWOrkSWOrldwide．

し明帽t】CGr恥憤
∫

1（

－■l

：t

L

IJ

tく

】

Figurel．IdeallogisticgrowthctJrVe（Adapted丘omM町eretd，1992）．
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FigtJre2．Lodsticgrow也ofth也supertanker（Adapted舟omModis1992）・

W廊n他職叩■tre【y如。：£11

一1町　　　■止ニ　　　ー瓜に　　　上●○　　　‾tヽ　　　　t■・■■】　　　qJ．　　1コ■　　　・ニーt

Figure3．LoBisticpdt訂nOfdiscov餅yVOyagCSOftheWcStemH餌由ph耶（Adapted舟omModis1992）・

†‘eJ l上北

－り、ごJLJ　～　才識■

Figtm4．LogiSticgrow血ofarecednetworkcomputerviruS（Data録omD叩IiwandHouseholdcr，2001）・
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2・1・2．Consta鵬Rak01Ch乱喝e（Pe鵬manCeEnⅥdop朗）

T血010訂血喝eOCCWS血hh如a血C狐dco叩lex町Sten芯OrhunⅦn地雨or．me伊0両hand

dihsionoftechnologyimpactsandisimpactedbytheactivhiesofbllItnnSaSindividualsandgro岬SOfvaryhg

SCde・Theadopdonofnewtechnologyreqtkesinteuectud，m如rid，Cne鱒・andoth訂re＄OtqCeStOtX，
redirected，incrcased，andotherwisemm喝edasrequiredhthe血plem，ntahonofthenewteclmology．Wh飢a

newtcchnologycomesalonghavingthesubst肌tiveconveningadvant喝eSuChthalitw山successR山ysubstittrte

fortheincu血tednology，humtendtogoaboutthedlangeOVerinandodicdw町，SeCmingレto
maintainequihbriumh也evastamyofacultu托’Sinteractingamdinterd甲瓜dentsocial，materid，皿dcconomiC

SySterrB・TheresukisthattheadoptionandchangeofsubsdttJtetCChnologiesisLhr丘Omrandomandrarely

Sud血・andusuanyfouowsチS汀旧0thtransition，aIarateeith訂COnSCiolゆOrtmCOnSCiou卸m血tainedtythe
fbrcesfbrequiJibriuminsociety・ForecasterscdJthesequentialperforTTNCeleveIsofadoptcdtedhnoJoBythat

fonowdonganidentifiabbctJrVeaPedbTmanαChwacterisdcαr147，andsarChforitstentdeshapehthe

histoJyandprqjectionofatedlm010gicalarea，Figtdre5showsancxaqleoftheperfomLanCCdbacteristicctm
fortransistordczBhyonamicroprocessorchip，thepopdaT‘Moore’sLaw’’．Figtm6showstheperfomance

envelopeofindustrialenergysubstitution，POintingtothefuelcdlasthenextle濾ingenergyconversion

tedmolo紗．
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Figure5．Moore’sLaw－PerforrrwceenvelopeofmicrochiptransistordensityPata丘omIntelCorp・

2001）

れ山側Ⅶ日か野師イ蜘1WIS鴫1∈nこ叫
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Figure6．PcrfonmnCeenVdopeofhdustrialenerwconversiontechnoloBy（Adapted丘omAusdbeland

M訂Che吼1997）．
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2．1．3．L由S血Subsdhdon
Tbetransition＆omonetedhnologyorperfonm孔nCeleveltothenexHendstofollowaneaI，mm喝ed

p鵬em∴hthe1960’S，FishermdPⅣ（F血eImdPヴ1971）叫Zdhm血曲oft血nolo由血餌b或正utions血
historyanddevisedamethOdtographthesubstitutionpattemsinlin翰rfhshion，thusgivingusthepopularb，

appliedFisher・Pryprqiectionoftechnologysubstitution．Figure7illtJStrateSthetypicallogisticstIbstittAion

pattem．Studieshaveshownthisremarkd）leloglSticsubstitutionpaftemintechnologiesasdiverseasthe

SubstitutionofautomobilesforhorsesinperSOnaltravdandthesubstitutionoflatexforoilbasedpaints・lnthe

m血industry，P血Ii血edreportsshowthelogisticsubstitutionofmotor－OVer・Steim－OVer－Sail血ship
propubiontedhnology（SeeFigwe8），aZd，withpossibleinq）licationsfortheJnaritinveducaIionandtminjng，the

Subsdtutionofsimulatorsforreal－timeflightexperienceinaviationtr由血喝．

Logミ随Suお！托uミCq

1　　　　　　　　　　　　　　　　　　　　　ノ

Figure7．Typicdlogistictechnologysubstitution（Fisher－Prydisplay）．

lISMddtimpllrlIIIulsi小目■I●rd川t血悼－
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FigtJrC8．SubstitutionofUSmaritil職prOpulsiontechnology（Adapted倉omModis1992）．

2．1．4．P耽uI甘Or（L助d－La由GnⅣthTr再edodt§

TheimplementdionoradoptionofatedhnologyhaSbwshoⅥltOVarylogisticdJy．Whenone

technologyisdependentonorotherwisedosdyrelatedtoapreviousdevelopment，thetwotr喝eCtOries訂e

usudblinkedinasteadylead－1喝relationship（SeFigure9）．Studieshaveshownthattheworldwidediscoveryof

PetrOleumrcsourccsh鮎ledtheproductionofo濾bya血edperiodof血陀OVermmydecades．Studicsbve
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Showndsothatthedi鮎ioninUSAhdustryofnetworkeddesktop匹rSOnalcorrq）uterSfol10Wedthcsarneshape

lo伊StlCt呵edoⅣ鮎血叩reCu帽Ort血010訂，St肌d－donePCs．

TypitdT∝hnol咽Pn鷺uSrOr触1‘鵬〇m5Mp

Time

Figt∬e9．Constantlead－1喝loBISticTel虹ionship．

2．1．5．An仙mp010承知hvadants
hthegrandhistoryofdleprOgrCSSionoftcchnologicdchange，OneOfthestri血唱reSultsisevidenceof

theinvarianceofhumantN，haviorinTnaZWareaS．Whiletedhnologieso蝕rm訂Ⅳandperhaps血itevarietyOf
howtogetthingsdone，thetl血唱Shumdowanttogetdone，gCneralhhaveremainedthesan拇forhundreds

md血ousm由，p血鱒m血onsory儲汀S．Fol甜plち廿avdandcommuniu止ionp誠ten巡，deがddbhoad

averasesofcomm血喝Orforagngtimes，OrinnumikrSOfhtJLnaJl既dhanges，havebcmshowntObeconstaztt

acrosstizT把andcubuTCS．¶le血opologicdbcnefitshapplicationsoftcclm010gleSCanbevicwedasartiLhctsof
tmchanginghunantnhavioralprefrences．Asanexanvle，FigurelOshowsthemoreorlesscorLStantaCCepted
（叫by血pIication，engineeredanddesigned）riskofdeathbTautOrrDb止eintheUnitedStatesoverneaTban
飢tire叫．

lulO軸Ihikl・飢絹tk■hrtト．1
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Figure10．Riskofhavinga蝕血automobdeaccidentintheUS（AdaptedbmMarchetti1994）・

3．TheCenterhrTe血n010野FoI℃亡舶血gatML血eMa痛点meAはdemy

3．1Mi＄SionoI仙eC倒l鵬r伽rTbdm010野F01℃亡舶伽g
TbemissionoftheCenterforTedlm0logyForecastingistoadvanCetheartandscienceoftedhnology

forecastin＆PerforQtechnologyforecastsin血timeandothertechnologiestosuppor（theIearnhgoutcomes
Ofstdents，thedecislOn－nnkhg血tivenessofindtJStTy，gOVerrLZrNmt，andotherinstit血ionlead併S，andthe

enljghtened皿derst弧血gofhummprOgreSSforthe21dcezdury町TheCenteristdcrtakhgprimary幡earChin
dV血訂¢鮎Of野StemmOddhg，tkouか也∞出田ば00mpl駄抑Ne野飢elm，飢Ol班bna町野或純，也eod彷
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OfswaTmb血viowc・，thatshowpromiseofextendingourundcrstand軸Oftechnologychangeand血蝕sion・
TheCenterishterestedinperforrrmgbothbroadandnmwstudiesofte血010gydhangeinthemaritirne

hd叫mdm訂正ime血以血onandtr血ing・

3．2．　P叩j∝血gMad血meEdu∽鰯OnandTmin山喜丁恍h皿010訂N00ds
lhesampletechnologyfbrecastsglVeninthispaperpointtonewwaystounderstandthe血ttmneedsof

thCmitimemiversity．TablellistssuggcStCdteclm01ogyforecastswithrethencestothCforecastsaq）les
abovetoilIustratetheadvantagcsandpossibleoutcorrLeSOftheforccastsinthe餌u帽OfMET．TheC4TFis

lookhgforconabor鵬onamdsupportintheseandsizrdarareasofinquLry．

h quiIY Fom C郎tTk hnique（S封npk） A pp臨t如ion in M ET
H ow quickb wi Jlanew m aritim e b 由如cCllⅣ¢げi騨∬鴇1－4） T血喝the adoption ornew
ted mologyb adopted？ tr血 Ig Curdcl血m ned s
Isol∬lab q u pm 餌tObsold e？ Sub或立山ion （Fig町田7－8）初山 T血喝狐dm u嘘Oflab

Precw sor（下血∬e9） hvestm e山deckions
C an Ireduce staJr and o飽血gsm Sub如M ion （Figu帽S7－＄） T血鴫 Ofcourseand cum culum
Cert由n degreeprogram s？ Cbange
Should w e investin new educd ion Logi SticC tJrVe（Figures IL4）and Timi ng and investrnentin
t血 0logy？ Sub或止血ion（F短Ⅷ陀S7－8） d uc叡ion teCbnolo幻r
W 旭 k the h危叩 血 曙OrOW m ecu30r（FigW e 9）and T血ng 肌d inv飴tm飢tb
PC netw orkhardw are？ Pe血nm nceEnvd ope（Figu∬e 5） ted m ology in丘おtruCtW e
Areth e technology topICSin this Lo由血cCurve（n gur餌ト4）弧d Optimi zeeducation value fo r
t∝血豆d te幻b ok approp血 e？ Sub t抽此ion（F短l∬eS7－S） Stude鵬S
Wh aIw山be th etypicalcrew size Logi sticC lrVe（Figuresト4）and AppropriaIebTSized trainin gtearrE
h 也e触w e？ Inv血antS（FigW e lO）
Is也ere acu或Om 一廿血血g Lo由血ccⅦn e（FigW 鵡1－4）弧d Success魚IlhvestH把nt血n馴Ⅳ
OppOrttmi ty fo rth e fu turepleastJre S血 iM ion（F短W eS7－8）弧d Cuh cd um o飴血gs
C血se industⅣ？ P訂b nl鳩nCeEnvelope（Figure5）

Tablel．SuggestedtechnologyforecastsformitirrH！tmiVersityplNming

4．　　Te血n010癖CdCh曲ng飴伽rM二鵬伽eUniv倒指ityh浪de帽hip

4．1．　K町A托鮎OrT∝hnoh野ChmgehMET

Thegeneralaccderateddi鮎ionoftedhnologychangeinm）StSOCictiesoverthelastscvcraJdecades，

andcontinuingtoday・POSeSSedouschanengestotheMaritizTWtmivTSityやministrationandacademicleaders・
TheareasoftedhnologyofmostsigniBcancetothemitimeeducdlOnandtraining訂efoundinthreearenas：

m血，perSOnd，andeducdiontechnologies．Theresponse，OrpreLbrabb，thestr卸喝icplantomeetthese
dhanengestakestheforn芯equivalenttoproduction，m訂keting，andnewproductdevelopment．

Terrestridtechnology血叫gehasahistoryofinevit鵬lytransiti喝tOS乱Thatistosay，advanccsin

landtmnsporEation，COmm皿ications，andothcrtcchno10gies，危nd血如wayaboardshiponceprovensu伍cien叫

rehableanddcemdseawo叫with血therisksandboundsofTnaritimes坤．Maritimeeducalionandtrahing
mustbeclqrentwithm血ind叫teClmoIogyskillsreqtdrezrh5ntS．PerSOnaltechnoloBy，丘omwireless
COnm血C鵬ond飢元虜tOp血opo昭狙加，由血喝如g血edassmom（皿dextrかClas釘pOm）】邸血g

expectationsandstudyhabitsofnewstudcnts．Educationteclmology，SuChasadvancedturbinesimulators，

asynchronotJSdistanCeleamngteChnology，aLSW劇astailoredacademicsupportsysteI鴨foraccow血喝，

admissions，etC．，isadvancingininstaJJahons，COmPlexity，andofcotuTSe，COSt．

4．2．　Mee伽gtheChanengesoITethn010gyCha喝ewithTecbJI010gyForKJLSthg
nem如血野血Ⅴ訂S和田碓¢血Ⅶ血涙錐btr鉱e血e血かガやt画OdoげOf劇山田etedmologies，お山町

W山impactthefutureoperalionandsu∝eSSOftheschool．Ushganalogies舟omindustry，thqearethreeareas

WheretechnologydLangeW山iq）atSdhooldecision一m血喝：PrOdudon，lWkcthB，mdproductdcvelopm餌t．
Tbecxecutiveshouldask，forexan甲Ie：WhenwinIneedtotnakeinvestm餌tS血Ⅰ町CurriCulumtO

includctr血i喝inancwtechnologytmdcrgoi喝adoptioninindustry（SuChas，Say，fuelcellpowerpLants）？A

teclmologyforecastwi11血owthe10gistlCgrOW血ofthetechnologyandindicaIeWhenandtowh瓜degreethe

technologyisbei喝Orwillbeutnizedinthen鳩rketplace．Further，ahistoricperspectivegained＆omprecwsor
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rel血onshipsofcurriculumadoptionversusindustryadoptionw山tenthecxecutivewh飢tObcghtrainhgina

newteclm01ogy，Verylikelyaheadoもandbderabletohelpdefine，neWeducationandtr血i喝Standards．

Havingtheteac独唱（吋businessanalogy，“prOduction”）rcsourcesinplaceinatiI職吋hshionw山

PrOvidethecompe血ivc，relevantcoursecont飢tthatattractsnewstudents（the‘lwkcting”paranelinbusincSS）．

Finally，thenewgraduahgcadet，byanaloBythe’broduct’’oftheschool，tTajned血skinsnottoo伽inadvance

Ofthetcchnologyadoptionsoastobcunusable，nOrtOO血rbdhjndsoastobeobsolete，is加erpreparedto
SerVeSOCietyOrtOaddvalueforthecustoI職r’sofhisorhercozq）aqy’sbus血eSS．AlIthesepositiveresuksforthe

m血血Ⅴ耶卸町e柁fkdedh血erep血ionor血e血Ⅴ耶吋1edershp．

4．3．　E五匹nmeeatM血eM糾i血eAtatkmy

4．3．1．El∝什itM紙hh倒Labomt○け

Prqiectionsoftechnologyd叩geWeretJSedinaIleasttwostrat¢由CdecisionsregaTdingcurricuhm

PINnhBalMMA．Adecisionwasndetordocatetheelectncpowerlaboratorytom止eroomforrr旧re

ClaSSrOOrrBinoneofthec叩uSaCademicbd1dings．Someconsiderationwas由V軌at血sttoreducetheoveran

Sizeofthelaboratorytyehminatingfl00rSpaCenOtutilizedintheorighallabroom However，argtJrrN，ntS

prcsentedshowlngtrendsinmitimepropdsiontowafdgreatertmofdectricratherthansteamennrgy，Sudhas
theUSNavy’S“au－elec血cship”stralegy，theco鵬hueddiBhsionofsolidst鉱edrivetedhnologies，肌dthehi曲

distributedpoweronboardcrujsevcSSels，ledtoadecisionforahrgerelectncpowerlabora10Jy．

4．3．2．　FudCdlPowerPlantRe金側Iでh

AnopponunityarOSe血ereMMAcoddpartnerwithUSgovemmentagcncies，ak町USshdbuilder，
andothereducationhstitutionstoexploretheadoptionoffuelcellpowerphnttechnolo訂fortK）thte汀eStrial

POWergenerdionandship’spower・Theperfom禦CeCnVelope（Figtm6）of飢ergyCOでV耶ion，StretC触g？Ver
threecenturiesandforecasthgfuelceJJtechnologleStOleadtheenergyconversion，WaSJnStnm鳩ntalhsecurng

Acaderryapprovalstoparticipaieinthemuki－miniondoarreearChproposal．

5．　　S鵬t曙iCEdum鰯onTe血n010野Phnnhg

PartⅠIofthisscricsofp叩erSOnMaritiI据UniversityCurricdtmamdTechnologyPIHmingLbrthe

21dc叫（S恍Wdk2001）pTO繭S押迫6匹0血∬骸tO血det血lo訂br血ghaGOmpT曲感血ve
StrategictechnoloByplamingprogramforthenhmiversity．

6．　　　Condusion

qu皿比叡ivetedmolo野馳r∝心血gh舶ar印血k濾kr∝Odhp代血dhg血ge血t血ob由d

performmceandthe血血geuldadoptionofnewtechnology．VariouStedhmiquesoftedhnologylbrecastingcan

betJSedtoandyzetr ectoricsoftechn010gieshfluenchgthem訂itin℃andeducdonindl格triestoi汀prOVe

maritinTuniversity urriCulumandt血10logyplamingforthe21戒century・

RdbI℃nt倒

（1）A旧ubel，Jesse，andMarched，Cesare（1997）：乃chnolqgi甜ILWrectol．iesandtheHummEhvironmcnt，

Nがio血A鎚d¢叩pr鰯．

（2）且如窃On，OregoⅣ（1977）：励甲坪物哺〝鳩瓜郎わ紗　材助成Bdl血旭Books．

（3）Dapyliw，Romm，andHousdholder，肋（2001）：Adapted丘■Omdatah

h什p：〟www．cert．org／advisories／CA・2001－23．htmi

（4）Fisher，J．C．，andPry，R（1971）：‘ASimpIcSubstittLtionModelforTechnologicdChange”，TbchnoLw

拘川棚〟曙αJ扉助ddJ仇明野，Vol．3．

（5）Ⅰ血eICorporation（2001）：Ddapd）hshedinⅥioustradepuuications．

（6）M訂血鵡Ces訂e（1977）：S餌，払r既弧ple，‘？血慰yEn印訂Su旭t山ionMod由：On血eI鵬er征tion

BdWeenEn町野amdSoci吋’：乃d椚0廟のJ伽躍如g〟tdJbdd仇α曙e，VoLlO．

（7）Marchetti，CesaTe（1994）：Adapted丘omdatain“AnthropologiCallnvariantsinTravelBehavior”，

乃C′∽dqy伽αげ〟喝劇d助ddαα喝や，Vol．47．

（S）M町呵P血hYu唱，Jason，肌dAusuh日田Se（1998）：坤J上〟あJか椚〃dの膵7むめ血J，prOgr狐l払r也e

HtJmEnvironm飢t，RockeLbllerUniversity．TheLodetprogramwasusedforFigWeS1－4，6and7・

（9）Mo血，1m∞dore（1992）：ルビ成C伽肘，Sin的nandSd旭t訂

（10）Nakicenovic，N．（1986）：Adapted丘oJndata血TbchnoZqg血IFbTemSlingandSbdalC7za喝e，Vol．29．

（11）Wdk，Stev飢R（2001）：MaritimeUniversib，CurricuhmandTeclmoloByPl血唱forthe21虞ccnttFyParl

II：Stra暮egicEducationTedhnologyPlanning，2dberalAssendyofIAMU，Hyogo，JapaA

－142－



伽Cee血即す血〆免〝卯JA紺e椚坤q〝肌Ⅳ
2－∫（お山∂er2α77，メわあβ，J4朗Ⅳ
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PartII：StrategicEducatioATechoIogyPlannItLg

SteVenR．Wb址

Ass血antProf由sor，】軸画mg
Head，CenterforTeclm010gyForecastug

M由neM訂itimeA偽d卸町

CaS血ちM血eUSA

SWdk＠mm射出u

ABSTRACT

TheMaritin℃UniversityadnmistmtO－is血CedwhhenormouschaAengesalthedawni喝Ofthe21虞

叫．Newsimi虞OrSandlabora暮Oryeq血pm印t，ObtahedathighinidalcostsandreqdringspeCidized
TnairAcnanceandupkeep，becolrCOtXSOleteinonbTfiveyeaFS．Certificdionag孤Cies’寸aisethebar”，thestandaFds

forcumiculumconlentandoutconvs，SeemhglyeveFyyear．StudentsoRencometotheschoolwithcompder

tedmolo訂Sk鮎ImredY鉱にd血m也如0血他山或n血OrS．Tもemosti叩九mt，md叫糾血中d戯cdt，

reSPOnSibdjtyoftheMaritizrcUmivers元yadministra10ristounderstandthisenviTOnmmtanddevelopa

COmPrdhensivestralegiceducationteclm010gypl卿m喝．

ThetimingandlevelofsophisticationofneweducdiontechnologyLSCriticaltoassuretheprq）aredJWSS

OrStudents飢te血gtbm血wo止pla00．Wi仙ev町訂eaOr血eglobdo∽nOI叩und餌苫Ohg¢0血ol蛤

teclm010gicaIhnovation，hcr鮎IngaJTk）tntSOftimemustbedevotcdtotracbngandtrendingahostof

technologychangesthdmight血叩aCtCurricdumcontent・

0therenvrg叫gteChnologleSprOmiseadvant喝eSfortheacadenw．Distanceleamhg加ilitiesincrease

thereachofisolatedschooIs．0かhne，interactivecurricdumsupportSyStemSincreasestudent／血Cultyinteraction

aJldencourageideaexchangeandt甜llean血g・hcrcaSin的SOphistiCatedsimulaIorsystetrBrePhcehigh－
m血t凱弧CかCOSthadd oneqⅦpme鳳

Thispaper，PartIIinaseTi塔，PreSentSaneWandtmiquesolutionintheformOfasirrplevdyticaltool，

forMaritinvU山versityleaderstoidentify，aSSeSS，aZldthcnimpIcmentoゆLhemaTt（WLWiatetechnological
OPpOrtunities．

1．0．　　htmducdon

Thisp叩erdescribesanexectJtivedecisionmakingtooldeve10Pedandappliedbythe餌thorinhigh－

technologypdvateindtdry．Ithas鹿nadaptedfortheeducationalorganizationandhereinisdetadeditsusefor

thernaritime．tmivcrsityoracaderT・Thetoolhasshovm既CeuentSuCCeSShelpingleadersidentifyandselect
Strategicinidativesfortheirorganizations．¶letOOl，aCenIerpieceforeabctivestrategiceducationtechnology

plamingwinhelpthemiimetmiV耶ityo伍cersortthroughtheoRenoverⅥ血d血ngnumberoftcchnicaland

Organizationopporttmities，OreV飢threaIS，athand，tOaChieverrK，re¢OnSistcntresultsandminimizeoveror

undeトhY岱tm併IthcdticdeduG如ionresourc傍．

2．0．　S仙曙iCEduu鵬onT∝hn010gyPlannhg

2．1．　TechJ1010gyFoTuaStiAgandStmtegkEducationT仕hnologyPhmiJ）g

StrategicdecisionsinvoIveforecasts．Thebetteqtheforecast，thebetterdhBLnOeOfsuccessofthe

Strategicph Sincecom喝htohvorhAmericanindustrieShthe1960’S，StrateglCPlamnghasfocused

nuinlyon血l弧CiaJscenario amdm血tplacepredictions．Overthelastseveraldecades，inresponsetoandto

Stayaheadoftherapidchangeintechnologyamsssocicty，1eadingbusinessesandorganizationshavem如e

StrateglCteChnoLqgyplammgacomerstoneoftheiroveraustraiegicplannmg飴rt・Lead叫geducaIional

institutionsJOinedhthepracticeofdraw血gupstrat喝ictechnologyplansascomputing，COmmmicalion，and

Otherteclm010giesbegantohaveatT画Orlq）aCt，andporlmddrastic血ange，heducationdeliveryandleamq

me血odolo由es．TedhnologywⅢbetheprincipaldriverofeduc血ondhangeinthefuture・
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Themitim，tmiversityhashadtokeepupwithteclm010WChaqgeoccurringthroughotJtthem訂itim

hdustJy，丘omshippropulsionandopcrationtedhoIogytocargohandhngLhcihiesontotheloglSticdeplqyment

OfresotFCeSandtransportaIionofgoods・Nowtheacad印ⅣmuStalsokeepupwithtechnology血mge

throughouttheedu∽tion’血dustry”，丘omdistazMleamingtoon－1inC，interactivecurriculumsupportsystemson

toincreasindysoPhisticatedsimiatorsysten鳩．The‘電eep血gup”promisestobecomemoreandmore

Chanengi喝withthectJrrent批eler鵬onofindustzyandeducaIionteclm0logydh叫ge．NewpINningtooIsare
r明血由．

ThedriAandflowoftechnologychngeisacurrenttobereckoncdwithontheoceaI10fchangeon

W鮎chthe血timeuniv耶itysads．Theacdenwo伍cerorexecutivemustbeabletofbrecasttechnologiCal

Changeandmakesounddecisionsregardhgthefuttu．ecotHTSeOftheacadeny．Qumthativetechnology

forecastnghasbcenproventotnanexcenmtpredictorof餌uretedlm01oByPerforrrNCC皿dadoptiontirtm

ぐ勒此2001）・Teclm010gyforec＄血唱thusisacriticalp訂tOfstra‡egiceducationtechnologyphnningand

dccisionmakingforthemitizrco伍cer，andisacriticalcomponentofthedcisiontooIpresentedinthispaper．

2・2・　QuaJItitatiYeTechJlO10gyForecasting－AnIJltrOduction

Quandtativetechno10gyforecastinghasbecnapphedsuccessRdlyacrossabroadr竺geOftedhnolo由es
inchdingconmicaIions，energy，mdicine，tranSpOrtalion，andmanyotherareas．AquazTtltalivetechnology
forecastw山includethestudyofhistoricdatatoidcnti＆oneoforaconibinationofseveralrecognizedunivcrsal

technologydi鮎ionorsubstit瓜iontrends．RdeSOfnewtechnologyadoptionandratcsofdhangeoftechnoloBy

Perforrrmce血araCteristicstakeoncorrmnpattems．Thediscoveryofsudhapaflemindicatesthata

RmdaJTCntdtr由ectoryorenvelopecuⅣehasbeenfotmdand仙瓜rchableforecaststhenGmbem如e．Tbese

quantねtivem血odshaveprov8maCCuratehpredic血gtcchnologychangeinthousandsofapplicalionsacross

technoIogiesasdiverseascatbon－baSedpriLrnryfudstoconsurr貯eIectronics，OntiI据SCalesspm喝Centuries

OrOnlyrnonthS・TechnoloBydinISionpaftemsandthedrivhgsocialneedscanbeidenlifiedthro喝hstudyof

historiC，tim＞referenceddata，fromwhchtheprqjectiOnintirrcofnewtedhnologyadoptIOnCanbedetermined

re払b anda∝u加eb．

SevcraloftheII切町teClmiquesinquantitalivetechnologyforecastingareideallysuital）1eforpr両ecthg

techoIogicalchangeinmaritimeeducdionaJldlrainin臥ZLndareinlTOducedinmoredetailandiIlustraIcdinPart1

0r也由p叩erSed拐（Ⅵ旬此2001）．

23．　SampIeImpctsofTechJIOIo訂FoTtCAStSiJIStrategicEdtlCAtionTechJI010gyPlan血g
TheEbllo≠ingareilllBtraIiveofthebenehsandadvanlageSOftechologyfb一ccaSlingasaninlegrded

p訂tOfstraI喝iceducationtedmolo訂plmg．

23．1．　SimulatOrS

Sin血ors，theprideofm叩tedhnicalsdhooIsasiconsofrdevarLCeinctmicula，alsosignalthe
Predictablecndofatcchnology，amVngatSChooIslateinthetechnoIogyl脆stages．lnatimeofrapid
technologysubstittdion，Simula10rSmightnotprovideelR！Ctivestudentcareerpreparationasinthepast．

23．2．hdtLStryYeTSuSCuJTicdtLnAdoptiotLLqTittbeS

Thel喝OfthecurriculumCOntentadoptionctJrVeforanewt血010gyisJikdy丘xedsoonaRertheup－

tickofthelogiSticcurveofad鳳shgtechnologyinhdustry．M飽SurCSOfthel喝－tirneofcurriCulumadoption

followingindustryadoptionmightincludecountsofchaptersintextbooks，maTketsh訂eOrperCCntOfcurriCula

hou等，etC．

2．3．3．Downw劇場Ⅰ捌恥l或onorLabomt○ⅣTe血皿010gy

lTLereShouldbeevidenceorsmoothdovmwarddi飢sionoflaboratOTyteChno10gylhroughthetlerSOr

educahon－reSearChtmiversity，SeCOnd－tiertmiversities，tedhnicalschooIs，highschooIs，etC．Suchaforecastw山

helpestabli＄hadoptiontimtS，andthusinvestmenttimes，althem訂itil据tmiV訂Sity．

2．3．4．Subsdh伽norTe鵬○叫k恥lm010訂Su叫ec触
TaTgCtingandtimingtextandcoursecontenttoaprdectionoftechnologyperfomwICelevdor

adopdonn＊hthebinCrcaseadoptionratesofnewtechn010gyhindustry．Studentswouldcntertheworkplace
readytom喝etheldesttedbnoIoByandbeizTVnediate妙productive，radlerthanbeingpr印訂edonlytooperate
decliningorobsoletetechnology，孤drequlrngunPrOductiveon－thejobtrmiingtopcrformwithnewtedhnoIogy．
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23．5．lnv鵬皿m蝕inEdut鵬ionTe亡h1010gy

Thehistoryoftheadoption，andalsotherqeCtion，OfnewtedhnologleSintheclassroomandinthefield

kevidenceofanthropological血variarr（SinwhalisconmnborcollectivebCanCdeducalion．Whaltedhnology

Wer甲uire，OrtOlerale，haclassTOOmCanbetoldb，readingthetealeavesofacceptedandrqjectedhistoric
leamlngteClm0logy，helpingtJStOaVOidblunderssuchashugehvestm餌tShhe鉄血ivedigitalteclm0logy．

3．0．　TheOppodunityWtl恍IDecisionToo］

3．1．　0痛感nsor仙eT001

TheauthoronceservedasProductMan喝er，aJuniorexecudveposldonr琶POnSiblefbram勾OrPrOduct

divisionofaleadhgintemadondm迫n血加erofclectronicinstruments．Tbedutiesofthepositionincluded

Strategicplanningfornewproductsandservices・ReporthgdirectbTtOthepositionweredevelopmentanddesign

engmeermgst蝿saJespeople，ndm訂ketingmanagers．lndirectreportsincludedmanu血cturngstalf The

POSitionhddproBt－lossresponsibilityandindudedservhgonPantopera血gcomitteeSandthecorporation

StmIcgicplannlngCOmmltce．

Theproductm肌唱erWaSattheccnterofnewproducttechnologyinitiativesandthepersonwhomto

COntaCtifyouhadanewideaonancxistingornewproduct．Theauthorwasbcsieged，andoRcnunder

COnSiderablepresstqe，tOaCCq）ttheideasforproductch叫geS丘omallcomersofthecompapy．Salespeople

血vokedthepromiseofextravagantrevcnu8＄ifonbtheirideawasdhosen．M訂keterswamedofcompedtive

m）VeSandchampionedtheircoonceptsofproductmorphology．Engineershadtheirpetcxoticteclm010giesthey

Wantedtosccintegrated血totheproductJine．Manufhctumgwasalwaysconservativeinregardstowhat，When，

andhowmudlth町COuldandcoddnotproducc．And血鳩nCeWarLtedgtJuantCeSOfpro丘tandhighrapidrettm

Oninvestmmtornomoneywouldbeauth0rizedfordevelopm餌t．

Decidingonwhichnewproductorproductimprovem班ttOfo110WpOSCdsignificantdhanenges．

hdividualheachideaus血lystoodonhsownmerits，atleastwithhtheexperienceandworld－viewofthe
PerSOnSuggeSti喝theidea．TheprobIermcaznew8mneWideasinonedepart正妃ntCOnflic（edwithorsimpbdid

not血涙t触れ0ぬ訂dep血t’SOud00korre鵬朗．Sde＄W都tedto5eM50meぬbglW血tげ血gcou肋’t
rnake．Engheerswantedtodcsignsomethhg∬∬k血gcouldnotpromote．And血anCeheldoutvetoauthority
basedon血ancialprqjectionsotherseithcrdidnottJnderstandordidnotbeheve．血dsoon．

ThkauthorhadseenexecutivesmakepoordecisionsthatwastedresotJrCeS，talcnt，andcapitalpursuhg
‘10p－Sided”producttechnologyopporttmiticsthatlcdtodisasters．Lop－Sided，thatis，becausethoughaproduct

and止stedmologywereoutst狐d血Binsomeaspects，thqycouldbeadisruPtlVeOrlmpOSSibletasktothecompazv

血otheraSPeCtS．PTOductswenttomarketl劇e；SPeCiBc釦iomChBngedtimeandtiJTnagain；PrO血sdidnot

rrderialize・Thesalesdepartmentwasdrivingcngineering；m訂ketingwasdriVingprodudon；financewaspuRing

PreSSureOnprOductm喝end・Sometimesthenewproductortedbnologypit仙swereoverlooked・0ther
tlmeSthepit馳wereignored，eitherwayalsdousperiltothecompazw．Itwaso触nasifaship’scapt血set

Sailsol鴎tN：Ca腿eOfstro喝Whdsalseabdignorcdorovedookedthcsalbtyofthecrewandthepres訂Vationof

thecargo・Theauthorsawexecutiveignorance，amganCe，andob蝕sc狐Cehnewproductandtcchnology

developm餌ttha（Wreakedhavocintheoperationofpreviou卸Well－managedcorrpanies．

ToaNOidtheprobleI鴨Otherc7ieCutivoshadmadeandweremaking，theauthord8Vdopedatoolto

evalua暮enewproposahandopporttmitiesinabalancedlhshion．Balanced，thatis，肛rOSS畑them叩COnStraints

andcapabi批icsofthecompany．Theadhorledhisr印OrtShaproc＄SWh訂eneWOPpOrttmitieswerescoredon

hkdyimpactin8ightm毎OraTeaSOfthecompny．An8WPrOductwouldhaNetO血owpro血seofsuccessful

lmplen班ltationeverywh訂eintheco叩anytObeaccqtedforinvestm餌tanddevelopment．People丘om

di飴rentdep訂tmentShadtohstcnto蝕血other’s oncerELS，CO皿aborateandachieveconsenstJSOnthebcrLe蝕or

advantageofanewtedhology．Thepo蜘icsofcurtyhg愈ⅣOrwiththeproductm肌喝ertOWinapprovalofone’s

idcaended・hmidadonandriYalriesattheplNmingmeetingsc助SedwhenevcryonebdtounderstandeveTyOne

else’sproble江Bandsolutionsforanewoppodtmitytobeaccepted．

3．2．　Ushg仙eOplIOdu鵬呼Ⅵ仙恍l

ThcdecisionprocessisshowninFigtml．TheOppontmityWheelisanarrangem，ntOfspokesaboda
hb．T鮎spok儲r印r棚鵬也〇m可Orar飽SOf血き¢OI叩町WmVOIYd血wproducto飽血gs；仇ehbis也enow

ideaoroppomumity．Them毎OrimpactaTeaStOt袷eValuatedaTeCtJStOmerS，SalesChnnek，Tcchnology

Strategy（fromtechnologyforecBLStS），Compedtion，Pro軋ProductPortfoho，Skills瓜esou†CePlan・and
Production．Figure21iststheevaluaIioncriteriausedbytheplanninggrouptoselectorrqCCttheoppoJttmity．
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Figurel．TechnologyOpportmityWbeel

Thedecision－m血gprocessprocedurcisasfo110WS．

1．Anewoppontmityiswrittcninthemiddlecirde．

2．Theevaluahont朗unaSSlgnSaPOintvdueatca血spokebasedoncriteriaspecifictothat訂ea

3．T鮎sor田町et曲dfbrm0Ver劇s orebr仙eideaoroppo叫
4．ApasslngSCOrerE袷aJnaPrOductdevelopme鵬planbeginS．

5．A蝕1血gs orerrmtheideais両ected．
6・AJnaTginalscoren拙thatlow－Vdueareasarercconsideredtoseewhatchanges aIltnmdeto

h併e鮎etheov餅dlscoreof血eidea

Tbecriteriaarescoredonasimple，three－Vdue（0，5，10）pointscale．Usu叫，“10’S”and’℃’S”aTe

q血叫id印t蝕d弧dcons倒芯uSeお相通由vd．打払egro叩庵dividdona¢Ore，aOOmprOmise“5’’由おS如d

anddiscussionsquick妙moveontothenextiI叩aCtarea．

Ahighoverallsore，OrO－SCOre，initsdfisnotsufRcientto‘tIaSS”thetest．Anewproductor

technologycoLddscorehigh血m訂ⅣamaSand蝕1inseveralothers・Toselecta‘lop－Sided”ideacouldspell

disasterforthecompanyasthezero－SCOreaTeaStaCeSedousdisr叩tionsand魚iltomeetoQiectivcs．Toavoid

Sudhproblen芯，aneWideaisrqiectedifithastwoornx）re“0”scores．AJso，thenewidearmsthaveatleast2

“10”sorestopass．ItisnouseptJrS血唱mdiocre（toofeW“10’S’）orrisky¢00many‘Y）’S’りPrOductsoT

tedmolo伊闇．

33．　SzLmPh！AJ）PIicationoEtbeOpporhnityWbeel

Ahgh・teChco叩a町SerVhghtheelectricpowcrindustrywascoTdderingexpandinBtheirproduct

O飴血唱tOincludeon－limmeasuretrmtsystemsreplad喝Standardhand－helddevices．Itseemedtotxtthetrend
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inotherhdustriesandsom鋸eSOmeStrdeglCSCnSe．Theproductmm喝er，m訂ke血gmanager，andtechmical

SPeCialistsusedtheWheeltoevaluatethenewproducttechnology．TbeexerciSereSultedinthefollowing：

Cu虞0IT把柑：（10）（Samecuston麗訂b鮎e）

SalesChannel：（0）（SdesteamtechmiC的hadequaIe）
TechnologyForecast：（5）（W社地lforecBLStS）

Compet止ion：（5）作qualtotheco叩戚ition’sreccntinitiatives）

Pro蝕：（5）（Nomhdpro丘t叩ted）
ProductPortfolio：（0）（Annewconccpt）

R彷OuWp血‥（0）脚opro触朗血中．飢如恍柑OnSt喝
Production：（5）（RequiresomemodiBcatlOnOfproduction鮎ilitiesandsupp吋chain）

0v訂劇Score（30），Wi血1“10’’md3‘℃’S”

Thenewproductconceptwasr再ectedonaccountofalow0－SCOre・Wththree‘℃’S”，itwasdecided

thatraiSingtheoveranscorewoddinvoIveconsiderabletit職andexpense．

3．4．　Advaz）bpSOltJSingtbeOpporttmityWheelinStmtegicPbLhJIitLg
Th hstofadvantagesofushgtheOpporttmityWheeltool血strategicplanningislong．Ton℃ntiona

危W：¶leOldpo批icsor血鮎e∝ep虚血喝，血如，皿d蔦ⅣOdtisma柁r印a¢東面ぬano切ediⅥちCOnS郎腿－

basedprocess，OP血血血gcoI叩aZWlnVeStrrkntandresourcesinheactivities．Strategicphnnhgdocu礪nls

arenolongermledwithvisionarylanguageandwishfulthhiking，butcontainvaluable，realistic，doableplans．A皿

舶Wid描出℃騨Ⅴ瓜餌1戚t佼雨on8md郡山細山血酎肌由伽tc止血おSul喝劇血血扇du由tl畑山血ideasw班

receiveequaldueproccssinevaluations・A銑ersomeexperiencewiththeWhcel，incompleteorotherwisepoo卸

COnSidcredidcasdon’tev餌makeittothegroupforconsideration．EvcryonehvoIvedintheprocessleamsto

n芳阿也e既pe血se，飲p餌田嶋皿dophionsofo血e指，tOS恍Oth訂d印a正爪飢tSmOtおb血e指tOOV訂¢0丑蛤but

parherswithwhomtoworktogetherforsuccess．

4．0．　T触Oppo血虚けWbedhStm嗜tEdutad小皿Pbn鵬ng

4．1．　AndogousImp且dAn浪＄伽r血eMad蝕neU血ve帽iけ

TheOpporttmityWheelwasadaptedforthem血timetmiversityexeCdiveoro伍cqandpl肌ting

BrOupS．SeeFiBure2．AppropriaIeirqpactareasareassignedtospokesthatarecloseレanaloBOIJStObusiness

rrK）delimpactareas．Newevaluationc血Criaareadaptedforthenewsco血gprocess，ShowninFigure3．The

evaluationprocedureandscoringrmiIlthesame（SeeSection3．2．）．

4．2．　U血g仙eOppohu虚けWheelinS叫tEduta鰯onP血hg

Tbeopponmityevaluadonanddecision一鵬ngarethesameforthem如timeapplicationasdescribcd

forthebusinessorcorporation．■¶letnaritiI据eXCCutivecinbringhisplan血喝grOuPOrheadsofdepartnw

togetherandperformanoQiectivcandthoroughevaluationofnewopporttmities・T鵬newideascantnassimple
asdvdopm餌tOfaca叩uSOn－1inebuuehgboardtotheconsideratIOnOfanewcurriculumtargetmgtedhnology

血geinindtdry．TheWheelscalestoalllevelsofdecisionm奴hg、

4．3．　SampleApp脇cdonhnMaitLeMaJitineAcademy

In2000，MaineMaritimeAcadeI叩eStabhshedtheCenterforTechnologyForccasting，areSeqdh，

tea血hg，andserviceccnterdedicatedtofurtheri喝thescienceofquantitadvetechnologyforecasting，witha

focusonthemarhindu町andacrossthe蝕llspectrtlmOftcdhnologicaldevelopment．Theprogramhasbcen

asuccess，meetl喝earけgodsofaflracthgstudeds，WOrkhgwith0theredtJCation血stih丑ions，prOViding

COnSdtaliontolocal血dustries，andprovidingserviccStOgOVenⅡ据ntPlanm喝agCnCies．Howwouldthe

OppOrtunityscorediftheOppodtmityWhedhadbemavadabLeaIthetimetheconceptofanewcenterwasbehg
COnSid訂由？HereiSWh釦midlth鮒eb恍n血eresuk
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Im l川虻tA柁孔 C om m倒It
Students Futw er∝川お皿d possi叫 retw 血阻騨血血鹿

Facd呼 To bedked　amd h dk咄 h volvd h new pro騨am Ort血 010紛′

A ccr此 奴ion A cd ○血Cぉsod血ions，或m d訂血b 訂血，gOVem m餌l喝m des

CoI叩e血ion 0 th 訂m訂itirrc univ訂Sitics，Otherim titutions，Privd ecom panics

Revenue N et血 orpl∬朗唱pd od b com e

C血 C血 油d Educ鵬on T∝加10logy Cou柑群，SuteCtS，lab 印叫pm餌t，d c．，肌d劇1飽m h g t血 010由鶴

H umはn Resour以汚 Supporlpo指Onnd or劇k血血
In丘鮎tm ChⅣe p吋Sicd plm t，d 血 on 凱叩匹n r鶴OW O路，0也訂出品銑S

Figure2．TheOpporttmityWhcclandII aCtAr也SforStr如喝icEducationTcclmolo訂Planning
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1．Students

a．Studentoppo血血相notidentiBed

b．SigmiBcantadvazTtageformarFStudents

2．Facd呼
a

A止std餌tsadvant喝d

Littleorno払culty血erest，eXPerience，Orrelevantteachingskins

b．Ofinteresttosome蝕cdtywillingtopennsetheopponmity

C．Of血耶SttOnea吋劇蝕血中
3．AditationandAcademicMission

a．LowprobabilityOfornegativeimpactonaccreditationorhccnshgstatus

b．No血tonacademicstandaTdsreq血rements
C．Enhancesaccreditationorlic郎mgStahs

4．Co叩由tion

a・Nonewsignificantedgeoverco叩eting．institution！

b・Si伊適cantadvantageoversomec？m匹tnginStitubons
C．Si伊適Cantadvantageovercompetmginstitutions

5．Revenue

a Noch叫弊血rev印ueh也efbrese由ble負ltWe

b・Some拡印画blelossor．チCe止血sm畑g血血rev飢ue血鵬sho“em
C．M痴OrprObabi批yofposltlVereVenueChange

6，CurriCulaandEducationTe血0logy
a．Outsidecurrentcurricuhplansoreducationteclm0logyforecasts

b．AddstocumiculapInsoreducationtechnologyforecasts

C．FitscurriculaplansoreducationtechnoIogyforecasts
7．HummResources

a．M毎OrneWreSOurCeSrmStbeidenlified，aCqdrd，andtrained
b．hc柁85饉WOruOdorsomer彷Ou闇，Or打血oraddso汀把neWreSOurCeS

C．Prcsent血cuby，Sta伍andadJmitrativeresourcesaresufBcient
8．1m丘がtmdwe

a，DenWldsIT画Orin丘astruCturelI叩rOVement

b・SolⅣ血倉おtmCiureiIlpmVemtr甲山陀d

C．In倉astruCtureCanaCCOmnX）datechangewithminorimpacts

SC○dng：a＝Opomts，b＝5po血S，C＝10Po血s

OⅥ椚劇Sf0柁＜40Pdn触：Notanoppo血中．

OYerdJScoIで＝40Points：Possibleoppo叫．Considerwaystoimprovescores．
OYeJdScoIY＞40，withat18鮎t210，Sandnomolでtban20，S：BeghStrategicPlan．

Figure3．1ppctAreaEvaluationCriteriaandSco血g

Stud倒ItS（5）

FacdW（5）

Acc柁d辻細ion（5）

Coq）etition（5）

Revenue（10）

CurriC血andEducationTedhnology（10）
HunWIResourCeS（10）

In丘おtmCtWe（10）

0v併劇Score（60），血4“10’S”mdno‘Ws”

ThisexcrcisehdicatesthatuseoftheWhedwouldhaveSupPOrtedthedecisiontofotmdtheCenter
progrがn，andwouldhaveservedasagoodindicatOrfortheprogram’ssuccess．Asoreof60isnotnecessarily

low．ExperiencehasshowTlittoberarethalscoresobtmiabove60inanewteclm0logyopponmity．
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5．0．　Adv舶l叫卵hr仙eMaddmeU山間帽i呼E勘旺udve

TherapidchangeStakhgplaceinthem如ti汀拾industryorganizadon，Operations，andtedhnologyplaccs

demandsontheleadershipofthernaritim！universitiestocontimousbtrackandupd叡etedhno10giesand

CurriculaoftheirschooIs・Wholedepartm改心OrdegreeprogranぢCanbqinandendino叫severdy¢訂S．The

m如t血腫universityexecutiveuhin融的庵responsibleforstudentoutcozrhS，them！aSWeOfsuccessofthe

mitimetmiversity’spro芦r肌芯・．㌍鮎uredlaTgebbythevalueaddedintheapphcationofnewtechnoloByforthe
訂du如＄’employe指OrlnS訂ⅥCempubucorg血ionS．

Privateindu町hasfoundthdthe駄eCutiVchducnceonthcoutcomeofnewproductinitiativesis

highestatthetNtginningoftheprogl・an ThisconceptisadaptedLbrdle血tirrh，CDBeCuiveanddlustrddh
FigtJTe4．TheabihtytOhfluencestudentoutcomesismaximizedattheearhcststagesofnewctJrricuhLmand

duc血ont血0logydoptiom Te－叩id血肌geOftedmologyぬrce也em訂it血拇1飽d耶tOm鍍e血odgh

ChoiceStJP舟ontofthenewprogramproceSS．Thereis批tIeroomforerrorindecision－makingandlittleorno

timeavaiIabletoredesignneweducationopporttmitieshtoday’sr叩idpaceoftedlm010gicdchBmgeandinthe

COmpetitiontoprovidethehghestqudityStudentstotheworld’sm鵬timelatDrm訂kets．

RoleofMaritimeUniversityExecutive

InCurriculumPlannlng

Figtげe4．StudmtsOutcomesandthebduenceoftheM∬itimeExccutive（Adapted丘omRousseI，etal，1991）

6．OCo“血戚on

Tcclm0logywillbethemainddverofeducdionchangeinthe餌ure．NewtooIsarerequiredtoevahLatC

andselectnewtechnologyhmaritirr給educalionandtrahing・TTleOpportunityWheeIissimpletouse，

encouragescoll血rationandcooperationacrossd印artrrdsanddivisionsOftheschool，andbri喝SneW

technologyandothcrprogmmideastofulhghtandscrutinybyallthose血owouldbe叩aCtedbrtheir

lmplemmtation．ThetooIcanhelpreducetherkkof鮎lureandhelpassuresucccSSOfadoptl喝neWeduG虹ion

tedhologyorprogramChangcs．Thisnewdecisionnukingtoolwill印gagem如timeumiversityleadershipaIthe

Verybeghnhgofthestrat喝iceducalionteclm0logyplannuqWrOCeSS，attheoptimalpointof駄cctdiveinfluence
OnStudentoutcon拇S．

Re飴n！nCeS

（l）Roussd，P旭ipA，劇d（1991）：乃frdG飢e相加乃月皮か，Harv訂dBu血臨SS血001Press．

（2）W曲，StevenR（2001）：Mariti∬欝UnivqsityCurriculumandTedhnologyPlamingforthe21戒ccntury，Part

I：PrqiectingMaritimeEducdionandTrainhgTechnologyNeedsUmigQtJantitativeTedhnology
Forecastmg，2ndGeneralAssemuyofIAMU，Hyogo，Japan・
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伽cgg伽騨げ血グ鎚〝gmJ血e桝的・仰
ム∫αわ毎r2α〃，励みで，JIJ諷Ⅳ

TRENDSINDEVELOPINGMODERNCtJRRICtJLAIN

MARITMEEDtJCATION

Elidor Constantinescu

MaritimeUniversityofConstaJlta
Str．MircealO4，8700Constanta，Romania

mire】con＠imc．ro

ABSTRACT

InarapidlychangingworldandaswifLlyevoIvingtedhnology，idealeducation cmiculaareimpossibleto
achieve．WhateducationcaJldoistoprovidethebasicsaJldteach amethoddqgyofself・deveIq）meJlt．Itis
extreme】yimportantto血dwaystomeettherequlrementSOftheneweconomy．

InotherpaperS，IalglledhowmodeIingmethodinmaritimeeducationcouldbeascientificsolutioTLtOabetter
understandingalId，Ofcourse，forbestsolutionsoftheproblemsarise．ForexampJe，Idbtainedverygoodresults

tISingmodelinginmaritimetransportation（Constantinescu，2000）・

Inthispaper，StartingfromanexistingmaritimeedtICationmode】ingchartandinaccordancewiththefuture
needs ofthe maritime educatio叫We deLine and aJlaJyze themain stqpsin maritime education modeling：

descriptionofactualcurricu】a，identifiCationofgoalS，COrrelationwithgeneraleducatiomalmodels，reCOgnition

OfjobrequlrementS，developmentofalocalcurricdawhidlindividualizesmaritimeeducation，developmentof

aidcurricula，deveJopmentofinitial mdcontinuetraining，PrePareforl脆－longlea∫nlng．Thenweanalyzethe

StageSOfthedevelopmelltOfanewsystemandalsomaritimeeducationalmeasurement弧devaluatiom

Inordertoobtainabetterstandardofmaritimeeducation，SOmeimportalltmeaStlreShavelobeundertakento

ensurethatmoremodemctmictJJaaredevdqped．OtLrPrq）OSedmodelalJowsthedevelopmeJ）tOfneweduca10n

StruCtureS OrtherestruCture aJ）dmodemization ofexisting ctlrricula．Its dlain structureprovides alsovery

important氏edbackinformation・

lJntroducdon

Generally，CtlrricuJtlm deveJq）meJ）tin educa暮jonhasbecome仰eOfthemostimporbtisstleSforacademic

institutions concemed about the quality aJld e蝕ctiveness oftheir coursesinaJl era Of rapidly chaJlging

techl010gy andproduction processes．ne modeling method，Whidlhas been successfu11y usedin diverse
activities，COuldhaveastronglmPaCtOnmaritimeeducation．WhuethebroadtechnolqgiCalprogress，Whidlhas

taken place overrecent years，has caused agreatneedfor technology educatioJ），the existing educationaJ
StruCtureShavenotdevelopedatthesamerate・Therefore，themodelingmethodinmaritimeeducationcouldbea

SCen鯛csduti棚tOabetterunder andi喝卸d，dcoursち鮎rbestsohtiomSOf也eprob】elnSa∫ise．
Inmanyapplicationsmodelsarenecessary．Theterm’’mode】■’isusuallyusedforastruCture，Whidhhasbeen

usedpurposelytoexhibit鈷atures and characteristicsofsomeother o師cts．General）yonlysomeofthese
危aturesanddlaraCteristicswi1】beretainedinthemodeldependingtIpOntheusetoⅥ血idhitistobeput．

TもemodeJingmethodisbuiltuponamentalactivity，Whichanowsone，throughseverallqgicoperations，tO

PrOCeSSPreViouslyobtainedinformationinordertoαeateatheoreticaJmodel．Tbisdevelopedmodelisthen

呵相加edasaFadica】moddw抽wbidHoexperiment．TもeFadcalmode】re伽dsal也eoreIca血ndions

andinteractions，Whichcanbeeasilyperformed，COntrOnedaJldmeaswedduringanexperiment．

TY）eeXPerimentauyobtainedresultsareessentialtoassessthepracticalmodelandtodevelopfurLherorimprove

itsstatusandfbattlreS．AfIerthisprocess，theimprovedmaterialisreadyforJleXttrial，Whidhinthiscaseisa

large－SCaleexperiment．nisprocesscanberepeatedsatis血ctorilyforseveralconsecutivesteps．Afleranumber
Ofiterationsthe血alversionofthemode）isreadhed．

Somemodelsareconcrete，butmoreo負enaleabstractmode】S，eSPeCialJyinoperatjonalresearch．Tbesemode】S

wilJusuallybemathematicalinthatalgebraicsymboJismwi］JbelJSedtomirrortheintemalrelationshipsinthe

O切ect（0負enanorganization）beingmodeled・

ThereareantlmberofreasonsforuslngmOdeling：

a）neactualexerciseofbuiJdingamodelo鮎nrevealsrelationships，WhichwerenotapparenttomaJly
people．

b）Havingbui加amodeHtisusua山ypossibletoanaJyseitmathematicaⅡytohelpsuggestcotJrSeS，Whidl

mightnototherwisebeapparent・

C）ExperimentationispossibJewithamode】whereasitisofLennotpossibleordesirabletoexperiment

withthe o噂ect being modeled．Itwould clearlybe politically difncult，aSWellas undesirable，tO
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experimentwithtmconventionaleconomicmeasuresin竺COunbyiftherewasahighprdbabilityof
disastrous血ilure・ThepursuitofsuchcourageousexperlmentSWOuJdbemore（thoughnotperhaps

totally）acceptab】eonama仙ematicdmodel．

Theessential飴atureofamathematicalmodelinopeTationalreseardhisthatitinvoIvesasetofmathematical

relationships（SuChaseqtlations，inequalities，JogiCaldepeTldencies，etC．），WhidlCOrreSPOndtosomemoredown－

to－earthrelationshipsintherealworJd（SuChastedhJlOlogiCalre）ationships，Physicallaws，marketingconstraiTltS，

dc．）．

2．TheDynamicorMaridmeEducation

Underthe1995AmeJldmentstotheSTCWConvention，aJ】caJldidatesforcerti負cationasdeckorenglneerlng

OfficersarerequiredtocompletewhatisdescribedasT．approvededucatiotIandtraining”andmeetthestal］dard

OfcompetencespecifiedintherelevantsectionofthepartAoftheSTCWCode．

The maritime educatiom carL be de伽ed as a set ofinterdependent processes such as teadhing，leamulg，

researchingandresourcesincludinghuman，materialandinformationthatfunctionhamoniouslytoachieve
SPeCi丘ed educationald切ectives．nis content can be aJlalysedinfot）r CategOries：knowiedge，know－how，

WSdomand仙ech訂ader（Bl00m，1996）．

Knowiedgeenablesthepeq））etotlnderstandwhattheyleaminrelationtowhattheyalreadyknow．Knowiedge
isbothpracticalandtheoretical．Xnow－howdifferssignificantlyfromb10wiedgeandenablespeOPletoput

knowiedgetowork．WisdomistheabilitytodistinguishwhatisimportaLnt杜omwhatisnot．Wisdomenables
PeOPletosetpri0ritiesonhowtouseresotlrCeSOftime，energyandemotion・Cbaracterisacombinationof

knowledge，know－howandwisdomcoup）edwithmotivation．Itisupeadheducationalorganizationtoidentify
Whattoincltldeineadhofthesefourcategories．Itappearsthatinmaritlmehighereducation，attentionisglVen

OnJytothe蝕stofthefourcategories，withthelasttwonoteveTLglVeJllipservice．
Inmaritimehigheredt）Cation，thelecttlrerSOftenbelievethatatthetmiversity）eveltheyso）edutyistodevelop

howiedgeandpassitontothenextgeneration．Thedevelopmentofthestudents’ch訂aCterisnoneoftheir

business．Thelistofkn0wiedBethatthestudentsareexpectedtoacqulreisusuallyacompositeofwhatis

requiredforaccreditationalIdwhatthe払cultydecidesitself．hgeneral，theaccreditillgauthoritieshavetopay
attentiorLtOeitherwisdomorcharaCterinaccordancewiththegoalofthemaritimeeducation．

needtlCatOrSinvoIvedinthedevelopmentofmodemctlrriculairLmaritimeeducationtendtodlaraCterizethe
Curriculumasthecomplementaryrelationship ofa s〆labtlSanditsrelated teachingaJldleamlngPrOCeSSeS

（qlaJldler，1992）・Moreover，theyhaverecqgnizedthattheteachingAeiLmingprocessisahighlydynamicone・
Wemustpointoutthatthecurricu】umPrOCeSSinmaritimeeducationisextremelycomplexandpar（icular，with

many componeJltS andinteractions．It demandstheinvo）vement h navalcourse programme aJld sy）labus
developmentofthosewhopossesanintimateknowiedgeofboth ma－itimeaJId edl）Cationalprocesses・Itis

essentialthatcurriculacomp）ynotonJyactuaJandfuturemaritimesectorneeds，butalsopossiblechaJlgeSOn
labourmafketregardingjdbrequlrementS．

乙lAnaly由orActualM加地meEduc象山InSystem

Toachieveabetterstandardofmaritimeeducation，SOmeimportaJltmeaSureShavetobeundertakentoensure

thatmoremodemcurricl）1aaredeveloped．UsingmodeJing，WeCanimprovemaritimeedtlCatiom．Tもemethod

appearstobe extreme】y efGcientin plannlngamOdern curriculum and，eVen mOreimportantJy，itschain

StruCture PrOVidesanOPPOrttmityforfurther system deve）opment．lt aJlowsforthe restruCttrring and

modemizationofexistingstudysystemswithoutundesirabledisttrrbancesandheavyexpenditwes．

Tobui】danewmodelinmaritimeeducation，血st）ywehavetoanaJyzetheactualeducationalsysteminorderto

ideJ）ti和alJdisfunctionalitiesandalsothecomponentstobeimproved・Thisway，aCCOrdingtoPud）owski（1995），

WeCanSeethem訂itimeeducationsystemasacbart．Therefore，WemuStinvestigateeverylillkbecatlSe，aSa

dynamicprocess，it，sbettertodochangespriorityintothemaincells・InconseqllenCe，thefo）】owlngaCtions
mustbeundertaken：

－　deLinitionofgoals

－　descriPtionofknowiedge，Skillsandattitudestobedevelopeddtlringthestudy
－　reCOgnitionofstuderLtS’demandsfrom，aJldexpeCtationsoCthesuqectstaughtinthecurriculum

－　investigationOftheinteractionbetweenthestruCttlredsu噂ectsandthosebaseduponit

－　eXaminationofteachingmethodsandtheirefftctiveness

－　eVahationof仙eS叫ed’scontent

－　Observationoftheteadhingprocesswithinthesu噂ects

－　eXaminationofteachingaidsandthei川Sefu1ness

－　aJlalysisofcurrentteachingresults・
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neseactionsareeSSentialinevaJuatingthestudysystemullderinvestigationandmaybeextremelyvaluable

andhelpfulinthemodeJingofaneweducationstruCttlre・

Ateaminc】udingbothe血cationalandpro鈷ssionalspecialistsmaybetterca汀yOuttheanalysisoftheacttIal

SyStem．ItisknmthedifncuJtytocompatibilitythesetwodirectionsforanoqectivepohtofview・
AlsoweconsidertobeverylmPOrtantthatbothteadlerSandstudentsarecosttImedwithadoubleperspeCtive：
investigatedandinvestigator・

2．2TheNeedoraNewSystem

AnewmaritimeeducatiolISyStemhastobeadaptedtotherealityofthe21Stcentury・Itsfinalgoalmustbea

re】ationalone，aCCOrdingtoplayanimpdBLntrO】easaJtinformationprocessoramddistributoronmaritime
market．

Thedevel叩mentOfaneweducationalsystemisbasedonthedynamicoftheactualm訂itimewor】d・rnLemain
h瓜uemce払dorscouldbe：

a）Society’sdemands

b）S∝ialcllangeS

C）Newtendenciesintheworld

FormoredetailswerecommendthepaperbyFukuoka（2000）・

3．FutureinMが摘meEdut：ation

3．1．HowtoB山IdaNewModel

Aswehavealreadymentioned，therearetwopossiblesituationsindeveIopinganewsystem・T≠e血stinvolves

thedevelopmentofacomp】etelynewsystem，WhidlCannOtberelatedtoanyeXistingsystem，SOtheentire

PrOCeSSisc訂riedoutfromscratdh・Aswehavealreadymentionedbdow，thisisnotanadequatesolutionfoe

education．Itmay，however，beencounteredwhendevelopingentirelynewspecialties，Wheremanyenvisaged

SuqeCtSareCOmPJete】yoriginal・Frequently，thedeveJopmentofaneweducationstructweisbaseduponthe

examinationoftheexistingsystem．

Wehavetotakeintoaccotlnttheothertwoimporantcomponentsofthebuildingprocess，SuChaseducationa】

methodsandteadhingaids．nerefore，themainstepsinmodelingmaritimeeducalioncouldbe：

a）descriptionofactualctmictlJum

b）identincationofgoaJs

C）correlationwithgeneraleducationalmodels

d）recognitionofjobreqtlirements

e）developmentofa】ocaJcurriculum，Whidhindividualisesmaritimeeducation

りdevelopmentofaidctmiculum（EnglishlaJlguageandcomputerscience）

L）developmentofinitialandcontimetrAming，Prepareforlifb－longleaming

g）accordingbetweentheoreticalandpracticalformation・

Everyoftheabove－mentionedstepscouldbeinterpretedasasubsystemwithinputsandoutputs，butalJofthem

areiJlterdependentprocessesbasedonteaching，1eamlng，reSeardhing・Forthismodeltheprocessvariablesare

boththehumanresources（teachersandstudents）aJIdmaterial／informati咄reSOuTCeS（equipment，COmPuterS，

Othersaids）．TheseresourcesmustbeharmoniousJyused toadhievespeci負ed educationaland／Ormaritime

O噂edives・

In（汀deTtOteStthee鍋ciencyofthemodel，it’snecessarytoexperimentthepracticalreproductionofthemodel・

neincludingactivitiesmustbeeasilycontrolled，meaSuredandassess・Ontheotherside，amqjord灘culty
regardingexperimentalresuJtsisdetermmlngOfcontrolgroupsaJ）dexperimentalgroups，takingintoaccountthe

greatimportaJICeOfmaLitimework・
3．2．GlobalizatiotLYS．CtLrricdum

TheglobalizationoftheworldeconomyandcommercedetermineeconomiCalandpoliticalChangesandthe

OPenlngOfinternationalmarkets・Thesehavemadeitpossibletoestablish closer economiC，industrialand

bl）SinessreJationshipsbetweencountries・hthiscontext，maritimeeconomyIhoweveraninternationalsector

developed this dimension・htemationalcompaJIies currently recruitforeign nationaJable to practicetheir

pro鮎ssionontheintemational）eve）・MaritimeacademiCinstitutionsml）StreSPOndtothistrendbypreparlng

theirgraduatesforthisnewrole・

Tnerefore，in designmgmodem curricl）laspecialCareshouldbetaken toensurethat essentialqualitiesand

kn0wiedgeareinchldedinallcoursestoformamodemprofessionalpro丘IeadaptiJlgfortheintemational

requests・Tbecurrict）lainmaritimeeducationmustinch）de：

－　Technicalkn0wiedgeandskills；

－　IntelledⅦdskills；

－　Exce】lenceincomputerproficiencyandintheapplicationofcomputers；
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－　Attitudes；

一　mtemationalstandardofpradice；

一　l山emationaltmSinesspradice；

－　IJltemationalculturalbackground；

・　htemationalmaritimelawbadkground；

－　Foreign】anguagepro鰯ciency．

neintematiozIaJizationofmaritimeeducationofEerstheopporttmitiesforacademicinstitutjoTIStObreakdown

CrOSS－Cu】ttlra】barriers，therebypromotingintemationalcoJlaboration，trade，gOOdwi1Janddevelopment．

4．ConcluSionS

Everyone accept that maritime education modelinglS a reaJdifficu】t process．011the other haJld，in the

globalizationcontext，theedtICationalchangesareabsolutenecessary．

Toimprovethemaritimeeducation，WemayCOnSiderthemodeli叫gmethod．nismeanstimeandefbrtaJldwe

arenotstueatx）utreStllts，butwehavetoby・

Aswehaveshownabove，themodelingmethodallowscreatinganddevdopillgneWeducationaJstmctures．Also，
itschainstruCttUePrOVidesalsovery）mPOrtant飴edbackinformation．

Cu汀iculumreflectsthe educationalpolicy ofacademicinStitutions．nerefore，anydlangeS aCCOrdingtoa

SpeCifiedmodela蝕ctboththestructureandtheconlentofcu汀icula．BtltCurriculumchangesarenotenough．

Newmethods，Strategiesandteachingaidsmustbeconsider．

AneweducationaJsystem alsosupposes aJleWeducationalmanagement，Whichneedsageat effort打om
academicsta且

Finally，WeCOndtldethataJIinter－aCademiCalScollaboration couldpromoteimportaJlt POtentialin maritime

edl）CationanditcouldalsobeusefulinαeatingaJleWeducationalsystem．
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AもSTRACT

TheKUMMisnowplannlngtOmakcanoverallreorganizationofthemastercourseofgraduateschooLThe

reorganizedmastercoursewillbeconsistltlgOf3divisionsasfollows・

MaritimesystemsmチnagePent（MSM）
Maritimetransportat10nSClenCe（MTS），

Ocean．mechanical＆energyscience（OME），
ThemarlneShippingindustriesandmaritimescicnce＆technologyarenowchangingdrastically・Therecent

noticeable trends are＃struCturalchangeofJapanese shippingindustrieschaTaCterizedbyglobalization，＃

globalizationofworldmaritimesocietyespecialJyregardingwithsafttyandenvironmentalproblems，＃rapid

devetoplngCOmPutehzationandinfbrmationtechnology・ThereorganizationisaimlngtOreSpOndthosechanging

situationofmaritimesocieties．Thispaperintendstointroducethewholeoutlineofthereorganizationplan・One

Ofmainpointsofreo喝anizationistosetupanewdivisionofMSM・inwhichtwoChairsofMaritime．safety

managementandMaritimetechnologymanagement・Secondly，thepaperglVeSabitmorepreciseexpIanat10nOn

theoqectivesandfeaturesofeachnewdivision録omtheviewpointsofincreaslnglyseriousproblemsofsafety

andenvironmentaldeteriorationconcermngregardingmarinetranSpOrtationactivities

1．Imtiuductiom

RecentlythesituationssurroundingtheKobeUniversityofMercantileMarine，KUMM，thoughnotespecially
onlyKUMMbutalsoothermaritimestudyinstitutes，areChangingdrasticallyinthevariousaspeCtSCOnCerned・

ThoseaspeCtSare，forexample，
＃MaritimesocietiesbothofJapanandtheworld，

＃RapidlydevelopltlgCOmputerizationandinformationtechnology，

＃lncreaslnglyserioussafetyandenvironmentissues，

＃Decreaseofpopulationatage18anddecreaseofyoungappIicantsformaritimejobs・

haddition，thegovemmentis golng tO Changedrasticallythe universlty POlicyforthe sake of丘nancial

curtailmentandforactivatlrLgtheuniversltylnreSPOnSetOSOCialarLdirLdustdalmovemcnts・MainpolntSOf

goyernmentalplanare・i）introductionofbusinessadministrationtothebudgetsystem，ii）unincationof
unlVerSities，iii）introductionofuniversityachievementasessment・

Thosetrendsrequ．retheeducationandresearch systcmsofKUMMto makea reforminbothaspectsof

Substanceandprocedure・TheK叫therefore，hascarriedoutanoverallrevi㌣Ofitseducationandresearch
systems，andhavemadeareformplanofthemintendingtorespondthechanglngSituationinandaroundthe
KUMM．Thisreportdescribesbrieflythecurrentsituationsconcemed，andthereformplan，thoughwhichisstill

nowunderdiscussion・TheplaniscomprehensiveoverthewholesystemofKUMM・HeredescrlptlOn，however，
WillbcfocusedmainlyontheplanofMastercourseofgraduateprogram・

2．RapidlychangingMaritimeSoci叫

2．l StnlCturaLchangeorJapaneseshippil唱induStrieS
Intheseyears，Japaneseshippingindustrieshavebeenchangingtheirperformancesdrasticallydueto keen

COmPetitionintheworIdshippingbusiness．ThefolIowlngpOlntSCOuldcharacterizetheirchange・
＃Continuousnagglng－OutOfJapanesemerchantships

＃Multi－nationalizationofshipmannlng

＃Rapiddecreaseofyoungageseafhrersandratings

＃Separationofshipoperation＆maintenancedivisiontoouterothercompany

AscanbeseeninFigs．1，2，Japanesemerchantneetiscontinuously鮎ggingoutandanumberofJapanese
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＜Remark＞＃ThenumberofseamenemployedbyJapan’S241eadingocean

golngShippingcompaniesin1999was3，585．

＃Thisnumberisapproximate）y40％ofthenurnberofseamen10years

agoandrenectsadecreaseinthenumberofJapaneseships．

＃Japaneseseamenarerequiredtonotonlyful創1thedutiesasnavlgation

Statfbutalsoplaytherolesoftrainersandsupervisorsofforeignseamen．

JapaneseseamenareaIsorequiredtobequalifiedtohandleship

Managementandcorporatemanagementonshore・
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顆・4Remark勅disto血d喝…mpOSitionoIJ叩neSeSe抽叫JSA20叫
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naggedvesselshavedecreasedtoonly168，thepercentageof8．5％in1998．Moreover，eVenamOngthose168

Japanesenaggedships，131arerecognizedastheinternationatship，WhichisallowedtobemarLnedwitha
foreigncrewexceptacaptainandachiefenglneer ThistrendmeansthatJapanesemerchantfleethasbeen

becomlngtObeoperatedoverwhelmingly by fbreign seamen．0wingtothis trend，thenumberofJapanese

SeamenemPloyedhasbeenrapidlydecreasedasshowninFig．3．The重gurealsosuggeststhatthedecreaseof

庁eshseamenemployedhasbecnseriousJymorerapid．Asaresult，theagecompositionofJapaneseseamenhas

beendistottedtosuchanextentthatyoungseamenunder喝ed30arelessthan15％asshowninFig．4．0nthe

Otherhand，Japaneseshippingcompanies，however，arekeeping，Orrather，eXpandingtheiractivitiesworldwide

intheseabometradingasshowninFig．5．

ThetrendsreviewedabovemayshowononesideabusinessprogressofJapaneseshippingindustries，butonthe

Other side，also showthatmostfundamentalessentials，thatis，VeSSels and seamen，SupPOrtlng SuCh vitaI

Japaneseshippingbusinesshavebeenbecomingdependentalmostonthecharter丘omforeigncountdcs．

Othertrendtobenoticed打omatechnologlCaJvleWpOlntistheseparationofshipoperationandmaintenance

WO止stoouterothercompanyfromshippingcompany．Inaddition，itshouldbealSonoticedthatJapaneseship

buildingindustriesarenOWloslngtheirdominantshareintheworld．ThcJapaneseshippingcompanieshave

takenaroleofintegratlngtheJapaneseshippingsystemsofhr．1もkingabovetrendsintoconsideration，however，

theJapaneseshippingsystemisgolngtObedisintegratedasfarasviewingfromtechnologlCalaspectasshown

inFig．6．
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2．2　G10baJizationormaritjmeSOCiety

TheprogressofglObalizationofmaritimesocietylSrLOWnOticeableespecially庁omthreevleWpOlntS・The鮎stis

theglobalizationofJapaneseshippingindusthesthemselves，Ofwhichrecenttrendcouldbecharacteri2：edbythe

keywordsutranSnationalization”and“globalization”asreviewedabove・neSeCOndistheglobalizationofthe

worldshippingsystemespeCiallyinregardtothesafetyimprovementsuchasseenintheintroductionofISM－
COde，STCW95，and／ortheamendmentofSOLASetc．

Thethirdistheglobatizatiotlinr喝ardtotheenvironmentalproblems，eSPeCiallytoworldwideenvironmentaL

problemssuchasoceanpollution，globalclimatechangeetC・Asfortheenvironmentalproblemscausedbyocean
shipping，theregulationsand／orcountermcasuresforenvironmentprotectionshouldbeconsidered録omthe

woddwideviewpointwhetheranenvironmentalpollutioninquestionislocalorglobal，becauseforeignships

mightbethepollutereveninthecaseoflocalpoltution・TherehavebeeJlenaCtedso軋therefore，Various
intcrnationalr喝ulationsregardingtheissuessuchaswastedisposal，bilgedischarge，hu11bottompalnt，Oilspill

etc・Further，theglobalenvironmentproblemsaredeteriOratingseriOuslyyearbyyearandrequirestrengtherLing

theglObalregulationsandcountermeasures．

3．1hsksrequirdfbrmaritimeuniversity

3．1Demandandshort乱geOlhighけtompetentseamen

WhileJapaneseshippingindustriesarestillnowkeepingtheirbusinessactivelyandglobally，theirownvessels

andseamencapacltylSraPidlyandcontinuouslyshrinkingandalmostdependentonthecharter丘omtbreign

COuntries，Thissituationposessomeproblemstobeconsidered．

＃TTLeGrstistheproblemregardingtheJapaneseseafarer’scompetencerequiredtobehigherandhigher・They

havetotakearoIeofleaderandbrkeypersonnotonlyforshipoperationbutalsoformultinationalcrew

managementwhentheyareonboard，andwhenonshore，theyhavetobeengagedinman喝ementWOrksofa
largenumberofcharteredships．

＃InsplteOfthoserequlrementS，itisbecomingdi庁culttobhngupsuchhighlycompetentSeamenbytheOJTof

Shippingindustriesthemselvesduetodisappearanceofyoungseafarers・Thesecondistheproblemregarding

thathowandbywhomthosehighcompetentJapaneseseafhrerscouldbebroughtup．
＃Thethirdistheproblemoftheshortageoftalentssupplyforvariousindustriesrelatedwithoceanshipping

industries．Thereare manyvariousindustriesandorganizationssuppoltlngOCean ShippingsuctlaSPilots，
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maritimeeducation＆tralnlng，inspection，insurance，Ship building，ShipmachinLeries，admirListralion etc．

Thoseindustriesneedskilledtalentsofshipopera（ion．Thosetalentshavebeensupplied打omthesea蝕rersor

Shippingindustriessohr．InnearRlture，however．itwouldbeimpossibletothatsupplyduetothedrastic

decreaseofJapaneseseahrersasshowninFigs．3，4．

＃【twouldbea打aidthereforethatthemanpowerwouldshrinktotheextentnotenoughtosupportJ叩aneSe

maritimeindustriesifthesituationwasle氏asthecurrenttrendgoes．AccordingtoMETfLARReport（2000），

theEuropeanmaritimesocietieshaveactuallyfacedwiththisproblem，andatprese咄theyareconsiderirLg

VariousproceduresforimproⅥngthesituation．

TheseprobLemsrequiretheKUMMtoreformitseducationandresearchsysteminordertobringuphighly
COmpetentperSOnSeSpeCialtyinthe鮎Idofmaritimemanagemcn

3．2EducatiorLarLdresearchreSPOndingtoglobaIiZ：ation

TheglobalizationofJapaneseshippingindustries，andglobalizationofsafetyandenviT｝nmentalproblems
requiretheJaparLeSemaritimesocietytocontributeforconstmctionofthesa師，mOreenVlrOnmentallysound，
andmoreresource－SaVlngWOrldmadtimesocietylnpartnerShipwithforeignmaritimesocieties・

EducationandresearchrespondingtoglobalizationshouldbecarricdoutintwoaspeCtS・Oneistostrengthenthe

CurdculumforcukivatIngtheintemationalsense．Theotheristostrengthentheacademicexchangewithforeign
universities，reSearChers，Studentsetc．

3．3Reintegrationorma血eshipping＄yStemS

AsalreadyseeninFig．6，maincomponentsofmarineshippingsysterns，thatis，Shippingmanagement，Ship

building，Shipoperation＆maintenance．shipmarLnlng，arenOWgOlngtOdisintegratetoseparatecompanies

andbrseparatecountries．rnordertomakeacomprehensivesystemreliable，Sa飴，ande餌cieLIt，itisinevitably
importanttosymthesizeallcomponentsappropnately．Asforthemarineshippingsystem，inJapan，SuChsystem

integrat10nOrSynthesizatiorLhasbeendonemainlybyJapan¢SeShippingcompaniessofar・lfthedisintegrat10m

asshowninFig．6WoutdproceedRIrtherihowandbywhomthereintegrationorsynthesizationcouldbedone？

Forachievinganappropnatesystemsy血hesization，itwouldbeessentiallyimportanttoinvestlgationofthe

relationbetweeneachcomponent，andtoanalyzepracticaldataofeachcomponentcollectedbytheuseof

information networkat the viewpoint oftotalsystem．AsSaid repeatedlyin this report，reliability；Sa飴tyi

environmentprotection，erLe唱y SaVlngarebecomlngSOimportantthattheroleofreint喝rationofmadne

ShippingsystemisalsobecomlngmOreimportant・ThisroleisconsideredtobeanewimportanttaSkofmaritime

university・Respondingtothisnewtask，itisneededtostrengthentheeducationandresearchofthe航eld

regarding maritime technology system management，SyStem aSSeSSment method，SyStemrisk management，

informationmanagementetc．

4　Reorgani拗tionormがterCOurSeOrKUMM

ThemastercourseisplannedtoreoTganizeasshowninThblelinrespondingtothetasksrequired斤omthe

Changingmaritimesociety．
1hblel R¢Organi祖tionoIMastercourseorKUMM

くPn慧emt＞　　　　　　　　　　　　　　　　　　＜飢血肌叩Ian＞

Divisions C hqirs

Mq珊m escience Nqu†icd dudies
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（TrcInSPOrIcl†ion　SyS†em s

englneenng 卜軍 書既 †。m　engIneerln⊆】

Oceqnelec什〇一 Oceく】nm eChClnic（⊃l
m ech（】nicql 　 en ineering．

ElecI†0－meChqnic（】l
　enqtneennq．

englneenng

PowersYStems Mく而ne englneenng

englneenng NucleorengIneenn9

D ivisio ns C hq in

M（】州m e sydem s　m （コnく喝ennen†
M（】而m e sqfety　m （】nqqem en†

M旧r摘m e†ochnology　m （】nOqem en†

M く】rine Ir。nSPOrtqtion
Mく】dno

IコnSPOr†d†ion

SCIenCe en lneerln ．
M Clrine informn州0n

SClenCe
O ce（】n m eChoniccll O ce（コn m eCh（】nicd

＆environm en†ql enqlneenng．
SClenCe 【nvironm en†d　mn tedqlscience
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Thefour divisions ofpresent course are reorganized sweeplngly to three divisions ofMaritime systems
rr！弐nagement（MSM），Maritimetransportationscience（MTS），andOceanmechanical＆energyscience（OME）．

Themaino叫ectsofreorganizationareasfollows．

＃AmainpolntOfreor苫anizationistosetupanewdivisionofMSM．Oneimportanto叫ectofMSMisaim．ngto

bringuphighlycompeterLtperSOnSbcingabLetoengageinmanagementworksbothonboardandonshoreof
madtimeindustries．MSMhasotherobject，SeemlnglyurLrealistic，tOdevelopasynthesizationofnauticaland

englneerlngeducationatthepoLntViewlngthemarineshippingsystemasatotalsystem．

＃OneimportantobjectofMTSistocarTyOutneWlytheeducationandresearchofpackageengineerirIg．MTSis

alsointendingtostrengthentheeducationandresearchofportmanagementattheviewpolntOftotalloglStic

SyStem

＃MainoqectofOMEistocarryouttheeducationandresearchonocean鮎Id舟omvariousaspectsnotonly

Oftransportation，鮎hery，butalsoofresources，eCOlogy，environmentalbaseetc．

GeneralpolntSOfeducation＆researchforallthreedivisionsaremainlyasfollows，

＊Environmentprotectionandsafbtyshouldbemostimportanto叫ectivesinany鮎1dofeducationandresearch

＊ComputerandinformationtechnologJeSareg1Venagreatimportancebothinmeansandsu叫ectsofeducation
andrese訂Ch

＊EmphasisisputontheeducationforcultivatlngintemationalsensebothforstudentsandyoungreseaL’Chersby

theuseofvariousmeanssuchasEnglishteaching，aCademicexchange，aCCePtanCeOfforeignlecturers，and

foreignstudents．intemshipabroadetc．

MainpolntSOfeducationandresearchofeachdivisionareasdescribedinTable2．

1hble2　MahpOintsoreducadon州dl戦ea代horKUMMmeWMaSterCourSeplan

D iⅥd o ns C hq ll＄ 鵬q ln p Q l鵬 d e du c q蝋O n h Ie＄e q lC h

M（コ醐m e sys†em s　m on（】9em enI

M o珊m e sqfeIy 門annil唱＆m am喝〇m珊I血のけ8鵬 ¢Ghnobgyommaddm e

m onogem ent S野馳msaI仙○Viowl氾intsof町n血佑ia don amdglobaliza on
●Sysk m 一皿mag¢mⅢtb rsaぬけand m Yim l爪印tdlprot餌tioll

M o州m e Iechno10gy ．NtonQgem enfnoIonly forindhriduoJship butQIso ship flee†

m onく】gem enI 事LlfecycJe pIQnnlng ＆m Qnく】gem enIofIechnologY SYSIem s
●SIudv on inIem ⊂州0nOIsvsIem sofm く】州m e 50CieIv

M qHne

M odne 什OnSPOrIq on Techno－eCOnOm ic theoⅣOnd Iechnd ogY forop rim um ond

englneenn9
SYnrheIic gJobd IrQnSPOrtd ion sYStem sofcqrgo Qnd person

けqnsporIqIion
．Logisfic Qnd pon m （】ntコgem enfForopIim um synIhesizqtion

tPockoge engineering forsqferQnd higherquoGFied gIobCllm t］rine

M o汚ne in oom c相0∩SClenCe †rqnspodqtion

SClenCe
’lnForm cIIIOn＆com m unicotion sYSIernsoFn（コUfic（⊃lenvironm ent

qnd oceon environm erll

O ceQn m eChQnicd

＆environm enId

O ceon m echqnic（】】 M echonicolQnd energY theorYQnd techno10gy fors（コfe Qnd

englneenng
environm enk dlY－SOUnd IrQnSPOrIQtion，OCeQn deve10Pm en†

傘M echotronicsenglneenng Forinteuigenfid iz（浦On Ofm （】rine
Environm enId m o Ieriol technics

SClenCe SClenCe 雷EnergY Ond pow erengineering form onne m ech（コnicoIsYStem s

＊M（】Ierid sd ence forinnovolive hJIure energ ysyslem s

5．Comdusion

TheKUMMispIannlngtOreOrganizeitsmastercourseprogram．Oneofimportantobjectsofreorganizationisto
SetuPaneWdivisionofMaritimeSystemsManagement，WhichisintendirtgtocarryouHheeducationand

researchfor bringlng up highly competent PerSOnSfor managemeht worksin the maritime societies．The

reor芦rizatiopisaimingalsotostrepgthentheeducationandresearchrespondingtotheglobalizationofworld
rnarltlmeSOCleties．Tbdoso，KUMMisintendingtodevelopacademicexchangeactivitieswithfbreignmaritime

universities．Tbdeveloptheacademicexchangewouldbevalu血leforallmaritimeuniversities．Theauthor

WOuldliketoproposetoconstructanacademiCinfbrmationnetwork，forexample，alibrarynetworkbytheuse
OfInternetsystem，amOngthememberuniversitiesofIAMUasoneprocedurefordeveloplngtheiracademic
excha喝e．

JapanShip－OTnerS’Association（JSA2000），Annualreport“TheCurrentStateofJapaneseShipping”

KobeuniversltyOfmercantilemarine（2000），Reporton“KobeuniversityofmercantilemarineⅥsion21’’

（inJapanese）

METHARReport（2000）
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ABSTRACT

hrecenttimestherehasbeenanincreasinginteresttheimpactofshippingandportsonthemarineenvironment・

Paradoxical1y，WhileshippingandPortsaJTe eenaSCOntributingtopollution，theindustryisalsoseenasan

environmentallyacceptablefbrmOftranSPOrt，particularlywhencomparedtoroadandair・

Envirormentallegislation，fbrshipsandports，atthelocal，reglOnal，nationalandintemationa11evelissetto

increaseinthenexttenyers・Anaw禦neSSOfthislegislationandtheenvironmentalissuesshouldhaveahigher
PrOmeinmitimeeducat10nandtramlng・

ThispaperWilloutline：

●　CtmntenVironmentalissuesassociatedwithshippinge．g．antifouling

●　environmentaland ocio－eCOnOmicimpactsoftheissues，and

・importantenvironmentallegislationasitaffbctsshipping

ShippingandPortoperationsexertpressur田OnthemarineenvirorLment・

1．Introdudion

ShippingandPortoperations exert pressu柑S Onthe marine environment・ShippinglS Seenby some as a

COntributortomarinepolhdion．In1990，Whilebeingnon・SPeCinc，marinetransportisestimatedtocontribute

SOme12％ofmarinepollutantS・LandbasedinputswereestimatedasmakingthelargeStCOntribution・0therssee

marinetranSpOrtaSbeingthemostenvironmentallyacceptal）1emodeoftranSpOrt，particularlywhencomparedto

roadandair（GESAMP，1990）．

ShippingsafetyandmarinepollutionareinextriCal，lylinkedandinadditiontolegiSlationregardingshipsafety，

environmentaHegislation，forshipsandports，atthelocal，regional，nationalandintemationallevelissetto

increaseinthenexttenyearS・AnaTrFneSSOfthislegisladonandtheenvirorLmentalissuesshouldhaveahigher
promeinmaritimeeducationandtraining・

Shippingandportactivitiescanimpactonthemarineenvironnlentintwomainways：

－　Accidentalimpacts：－e・g・OuSPillresultingfromcollisionorg？Lmding／stranding，lossofdeckcar！0・The
incidentstendtobeuniqueandcanbeonlyanticipatedby cenanoseahg・Legislationcanhelptomlnimis

riskandmitigationofthee飴ctsoftheaccidentcanonlybeapproachd打oma‘loolbox’’perSPeCtive

Operationalimpactse・g・tOXiceffbctofantifoulingpalntS，dischargeofSoxandNoxemissions・Theimpacts，

fromshipandportoperations，generallytendtobechronicandareoRencontrolledbylegislation・Mitigation

Ofe飴ctsofoperationalimpactscanbeplannedandcontrolled・
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2・EnvironmentalisstleSaSSOCiatedwithshipping

2．1AcddentalRisb

Marineaccidents，grOundingsorstrandingsmayresultinlocaliseddamageanddistu血anCetOtheseabed，but

mayalsoleadtolossoft

2・1・10il，eitherascargOOrbunkeringfuel，OrHazardouscargo，includingnoxiousliquidsubstanCeSand

harmfu1substanCeSCarriedbyseainpackagedforme・g・peSticides，lique頁edgas・Theefrtctswillbeun1quetO

thesituationbutthefuelorcargowillhaveawiderangeOftoxicorphysicale飴ctsonmarinehabitats．Themain
impactsofbothoilandchemicalspi］lsareeitherphysical，e・g・SmOtheringbycrudeoil，Or，tOXic，e・g・lethal

e飴ctsofspiltoilorchemicalS・ItisthoughtthatBirds，mOlluscsand丘sheggsandlarvaeareparticularlyatrisk

舟omaccidentalspills．

GESAMPdata，COllectedbetween1973and1981，SuggeStSthat400－300thousandtonnesofoilenteredthe

WOrld’soceansbytankeraccidentsduringthatperiod（GESAMP，1993）．

2・1・2CoIlisionwithmarinemammals－Whilenotcorrmon，COllisionsdooccurandareparticularlyassociated
withhigh－SpeedcraR．AIsopropellerirtjurieshavebeenreportedonmarinemammals．

2．20perationalRisks

2・2・10perationaloilspiIIscargoandbunkeringfue1－0perationalspillsareusual1ysmallbutrepetitive・The

e飽ctsofthesespillsarcchronicandlocalised・Impactsonmarinehabitats，include，physicaldisturbanCe，tOXic

tosensitivespeciesandorganicenrichmentofthesediments．Annualoperationalspillsofoil（intonnes）have
beenestimatedas：－

Non－tankeraccidents－750－200

0perationaldischarge1080－600

Representingthesecondlargestinputofoilintothemarineenvironment（GESAMP，1993）．

2・2・2Emissions－Sox，Nox，CFC’sandVOCsareallregardedascontributingtoatmosphericpollutionleadingto

globaIwarming，pOOrairqualityandacidrain・TheinputofSulphurandNitrogenOxidebyshippingissmalIin

globalterms・HoweverinreglOnSwithalargevolumeofshippingtra餌C；theremaybe signiGcantreglOnal
problems（lmarE，1996）．

2・2・3Antifbulingtoxins－Thebiocidese・g・TBT，Triazines，insomeantifoulingcoatingscanleachintothe

SurrOtmdingwaterandaccumulateinbenthicorganismsandsediments・Thesebiocides，bytheirnature，are
harmfultoarangeofmarineorganisms．Thenatureofthetoxicityischronicandcane脆ctsuchfunctionsas

morphology，grOWthandreproductionofarangeOfmarinespecies．

2・2・4Dischargeofballastwaterandassociatednon－nativespecies－Theintroductionofnon－nativespeCies
Viathedischargeofballastwateriswelldocumented．ThesespeciescanbedetrimentaltolocalspeCiesthrough
COmpetitionforspaceornutrientsortheycanbetoxicanda飴ctlocal貝sheries．

2・2・5Noise－Someevidencethatvesselnoisecandisturbmarincmammalsand鮎h・ThereisparticularCOnCem

OVerCetaCeanSthatmayexperiencedistutbanCetOfeedingandbreeding．CargOhandlingnoisemayalsodisturb

mammalse．g．sealSandwaterfowl．

2・2．6Shipatld boatwash－Shipwashmayresultincrosionofintertidalandshallowwaterhabitats．The

resuspenSionofsedimentmayalsoleadtoresuspensionoftoxinSinthesediment・CurrentlytherelSgreatCOnCem

regardingtheimpactwashgeneratedby血st－CraR．

2・2・7WastedisposalatSea／inport－MarinemammalsandbirdscanSWalldworbecomeentangledinplastic

litterformships，0Renleadingtofhtalities・Distinguishingbetweenshiporlandgarbageisdifncult．

Beachwatch96（UK）estimatedthatshippinggeneratedsome17．4％ofthetotaldebriscollectedonUKbeaches．

2・2・8DredginganddisposalofspoilJMaintenanCeandcapitaldredgingdisturbstheseabedleadingtodamage

Ofbenthicecosystems（physicalandsmotheringbysediment），inCreasedlevelsofsuspendedsediments and

attendantpOllutants／nutrientsinthewatercolumn．Inaddition，thedisposalofdredgespoilcanalsodamageOther

benthic communities by smotheringand／orincreasingthe uptake ofcontaminants or nutrients by being

resuspendedintothewatercolumnfromthe dredgedsediment（ABP，1999，ANON，1998，DeJong，1997，

GESAMP，1990，ICS，1993）．

3・Environmentalandsoci0－eCOnOmicimpactsoftheissues

3・lSoeio－eumOmicimpaeb

InadditiontothedirectbiologlCal，eCOloglCalandenvironmentalimpactsofshipping，thereareindirectimpacts

Ontheeconomicsandsociologyofmaritimereg10nS・Thesearegenerallylessobvi0usthanthedirectimpacts・

HoweverthereisevidenceemerglngthatthegeneralpublicarebecomlngmOreaWareOftheissues．Astudy
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CarriedoutbytheEuropeanCommissionin1999（ESPO，2001）basedontheviewsofrepresentativesamplesof

thepopulationineachofthe15memberstatesthrewlightontheattitudesofthegeneralpublictowardsthe
environment．Itfoundthat：

・　80utOflOEuropeanSbelievetheyliveon‘aplanetindanger’；

・　50utOflObelievethatitisnecessarytO’fundamentallychangeourwayoflifeanddevelopmentifwe

WanttOhaltthedeteriorationoftheenvirorLment’andthat‘makingregulations stricter’isthebest

meansofdeljvermgthisdlange．

But

・　80utOflObelievethatanenVirorLmentalprotectionpolicymusttakeintoaccoumt‘socialandeconomic

e庁bcts’．

ItalsofoundthatindustryspokespersonsaretheleasttruStedonmattersofthe environment（environmental

protectionorganizationsarethemosttruSted），

3・1．1Sustainability

TheIntemationalYearOftheOceansin1998focussedattentionontheneedforsustainablemanagementofthe

OCeanreSOurCeS．Muchattentionhasbeenplacedonthesustainabilityofmarineecosystems，particularlycoastal

areas．TheinCreaslngeXploitationofthe coast continuesonaglobalscaleandtheneedforthe sustainable

developmentofhumanaCtivitiesbecomesincreaslnglmpOrtantinEurope aswellasthe restoftheworld・

Shipping represents one ofthe humanaCtivitiesthat exert apressure onthe coastalmarine environment・

Paradoxically，WhileshippinglSSeenbysomeasacontributortomarinepollution，inotherareasitisseenas
beingthemostenvironmentallyacceptablemodeoftransport．ThemanyglobalShortSeaShippinginitiatives

recognisethisfact・

3．1．2Soci0－ccOnOmicimpactaSSeSStnent

Theassessmentofsocio－eCOnOmicimpactofshippinglSmultifhcetedandnoteasytoassess．Theinterestsof

maritimereglOnSthatcouldbea飴ctedbyshippingare：
Ports，harboursandmarinas

Healthofresidentsandvisitorstomaritimecitiesandenvirons

Fisheries

Shelはshbeds

Tourism

Namrereserves，

Alloftheabovehaveahighsoci0－ccOnOmicvaluetomaritimeregions・Ironically，tOurismミpOrtS，harboursand

marinasarenOtOnlyimpactedbyshippingoperations，butmaythemselvescontributetosoclO－eCOnOmicimpacts

（Tait＆Dipper，1998，Viles＆Spencer，1995）・

3．2Themainactivitiesassociatedwithshippingthatareknowntohveasocio－eCOtIOmicimpct．

3．2．10ilSpills－Operationaloraccidentalspills ofoilorotherhaZardous cargo cana飴ctallthe named

SenSitiveareas，thepreviouslydiscussedphysicalandtoxica飴ctscana飴ctthereglOnS鮎heries，bysmothering

She11航shbedsanditstoxicnaturetofisheggsand丘y．Inaddition，thetaintingof且shandshell丘shfkshbyoilis

knowntOimpacton鮎hsales，fbllowlnganOilspill．Fishinggroundsandshell鮎hbedsmaybecomesu叫ectto
Closureorders．Thiswillhaveadirecta飴ctonthe丘sherieseconomicsofthearea．

Thephysicala飴ctsofanoilslickwi11impactdirectlyonthenaturereservesandindirectlyontourism，reSulting

inalossoftourismincometothereglOn．Exampleswouldbethelossofamenitiesductooilcover，withthese

areas becomlngunattraCtivetovisitors．Thelossofbirdormarinemammals，duetooiling，1eadingtothenature

reserveSbeinglessattractivetovisit．

Harboursandmarinasthatareoiledmaybethemselvesclosedorseenasalessattractivetovisitleadingtolossof

incomeinhabourandmarinaduesandtheindirectlossofincomegeneratedinassociatedareaS．

3．2．2Emissions－ThereissomeevidencethattheinputofSulphurandNitrogenOxidecanleadtolocalised

poorairquality，Whichcouldhavehealthimplicationsforlocalresidents・

VOC，S魚・OmCargO，mayCauSeenVironmentalandhealthdamageatalocallevel・

3．2．3．JlaJJastWater－DischargeofbaHastwatermqyleadtotheintroductionofnon－nativespeCiestHistorically
manyoftheestablishedintroducedspecieshaveanimpactonshellnshbeds．Thesetakethefbrmofcompetitive

Or pathogenic species，either ofwhich canhave a detrimental affbct on the commercial shellfish beds・
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AdditionaHy，SometoxicorharmfulspeciesareknowrtObetransportedinballastwater．Toxinsaccumulatedby

Shellfishcanbeharmfultothehealthofhumanandmarinemammalse．g．PSP．

ThevibriobacteriumcausingCholera，Salmonellasp．andfaecalcoliformsarealsoknowntobetranSpOrtedin

ballasttanksandrepresenthumanhealthhazards（Rawlingsetal．，1999，Knightetal．，1999）
3・2．4Garbage－Marinedebrisisgenerallyunsightlyandnotattractivetovisitors，thusimpactingontourism・
Medicalproductsassociatedwithdebrismayposeahealthrisk，Asstatedbefore，itisdifnculttodistinguish
betweenlandandmarinedebris．

3．2．5Gencralcontamination－Asoutlinedpreviously，therearemany50urCeSOfcontaminantsassociatedwith

Shipping，e．g．antifouling，dredgingactivities．Anycontaminantthatisbio－aCCumulatedinmarine organisms，

particularlyshe11鮎h．mayposeeconomiCandhealthrisks（BarrOW，1997，DeJong，1997）．

4．EnvironJnentalLegislationasitAffbctsShippingandPorts．

Asstatedear1ier，Shippingsafbtyandmarinepollutionareinextricablylinked．Someenvironmentallegislation

dealsdirectlywithenvironmentalprotectionegMARPOL，WhileotherinstrumentSareprlmarilyaimedatatship

andhumanSafety，egSOLAS，butindirectlyhaveaninnuenceonenvironmentalsafbty．

4．1IJ）ternatiomalLegislation

TheMarineEnvironmentalProtectionCommittee（MEPC）oftheIntemationalmaritimeOrganisation（IMO）are

COmmitted toimplement regulationinorder to mltlgatethe efftcts ofshipping on the environment・The

MARPOLConventionwas adoptedin1973andcoverstheregulation ofpoIJution ofthe seas byshipping．

Originallyintendedtocoveroilpo11utionasOILPOLandsubsequentlyMARPOL，itnowcoversmanyother
COntaminantS：

AnmeXトOil

AmexII－NoxiousLiquidChemicals
AmexlII－HarmfuIGoods（PaCkaged）
AnnexV－Garbage

AnmexIV－Sewage

AmexVI－AirPollution（Nox，Sox，＆omshipexhaustsandemissionofozonedepletingsubstances

InadditionIMOarecommitted，bymeansofnew AnnexestoMARPOLorbynewconventions，

－　to：GlobalprohibitionofTBTinAntifbulingcoatlngS，applicationbanby2003，withtotalbanby

2008，amd

－　ControlandmanagementofShips’Ballastwaterto minimisethetranSfbrofHamfulAquatic

Organisms（IMO，2000）

Also ofInterest toIMOare，dumping at sea，double hulls，PreVention ofaccidentalpollution（SOLAS），

COmpenSationforpollutionandthedesignationof”specialareas”（IMO，1998，a，IMO，1998，b）

4．2NationaIlegislatiom

ManyCOuntriesandreglOnSarenOWadoptingtheirown1egislationwithregardtotheprotectionofthemarine

environment．Examplesinclude：

FromlJuly2001，AustraliahasnewmandatoryballastwaterrequlrementS．Anyship arrlVlnginAustralian
WaterSWillberequiredtoLmdergoaballastwaterriskassessmentandthenundertakeanaPPrOVedmanagement

OPtion．hterestinglythelegislativeframework fbrthe newrequirementsisunderthe Quarantine Act，1908

（AFFA，2001）

TheEurOpeanUnionhasrecentlylegislatedonairemissionsandportwastereception・IncreaslnglytheEUis

lookingatshippinglnSuStainabletermswithintheframeWOfkofintegratedcoastalzonemanagement・

Increaslngly，reglOnalgovernments andindividualPortsimplementlegislation or guidelineswithrespeCt tO

marineenvironmentalprotection．
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5．EducationandTraining

WithinSTCW，theprotectionofthemarineenvironmentandthepreventionofpollutionarereCOgnisedasbeing

lmpOrtantwithintrainingfornavlgationalwatchkeeping．hladdition，thespeCialrequrrementsfortankersare

alsom相即ised．

TheISMCodeprovidesaninternationalstandardforthe safemanagementandoperation ofshipsandfbr

pollutionprevention．

EducationandtrainingtoSTCWandtheISMcodewi11glVeabasisofknowledgeandunderstandingofthe

maritimeenvironmentalissueヲ・ManyIAMUinstitutionseducatetheirstudentstoahigherlevel，SOmeO飴ring

POStgraduatecotms．inenvLrOTnentalissues・However，mOreCOuldbedonetoeducateseafarerstothe
environmentaland oclO－eCOnOmlCimpactsofshippingandportoperations．

6．Conclusions

TherearemanyenvironmentalissuesasociatedwithShippingandPortoperations．Someoftheseissueshave

SOCi0－eCOnOmiCimpactsonthecommunitiesinmaritimeareaS．However，ShipplnglSSeenaSanenVironmentally

acceptal）1emethodoftranSpOrt．

hternational，nationalandlocallegislationandguidelineshelpcontrolandregulatetheimpactofshippingand

portoperationsonthemarineenvirorLment．

lncreasedtrainingisneededintheenvironmentalandlegalissuesandisrecognisedwithinSTCWandtheISM

COde・Educationandtraininginenvironmentalissueswi111eadtoabettereducatedworkfbrcewithadeeper

umderstandhgoftheenvironmentalandsocio－e∽nOmicimpactsofshipping・ThisbetterawareneSSShouldhelp

inthefurtherdevelopmentoflegallycompliantandultimatelyasustainableindustry．

ThechallengeremainstoreduceenvironmentaldamagebymaritimeoperationstoaleveJthatisacceptableand
SuStahable．
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EvaluationofTraditionaJMETCredeJltials：

EmpiriCalEvidencesfromMaineMaritimeAcademy

Shas血iN．皿
hbTSuuivanSchool，MaineMaritimeAcademy

Castine，MEO4420，USA

Skumar命mma．edu

SeafareでWithtraditionalMETcredentialsoflen血ditdifBculttopursuehighereducationbecauseoftheirlack
Ofa unlVerSity backgound．Presently，theTeis no documented standardized procedures to evaluate MET

CredentialSforentryintoadvanceddegreeprograms・Theauthorexplainsthegraduateadmissionsprocessused
atMaineMaritimeAcademyandamethodologytoevaluateapplications丘omsea血rerswhodonotpossessa

baccalauTeate degree．The study’sfindings are statistically significant and willserve as avaluable toolin

evaluatingsuperiorMETlicenses・FtlrIhermore，its丘ndingswillbeausefuldocumentforexternalaccreditation

bodiesthataccreditinstitutionsofhighereducation叩maritime aswellasnon－maritime－－thatadmitseafarers

withoutabaccalatlreatedegree．

Sea伽hg，isaverydemandingproftssionwithlittleroomforerror・Contemporarytrendsinglobalbusiness
SuChasalmingforhighqualityoutputsandzero－deftctsarereallynothingnewtothereper（Oireofawell－

trained，quali鮎d andconscientious seafhIer．Followingumpteenchecklistsand standingordersandbeiJlg
PreParedtofhcetheworstadversityduriJlgthebestoftimesaswellastheworstoftimesisverymucha

SeafareT’sda丑yroutine．IttakesastronganduniqueiJldividualtobeasuccessfulseafarer．ThetlnlqueIleSS

COmeSnOtfromthepossessionofanycxtraordinaryintellectualcapacitybutfromthatofsimplecommonsense

（euphemiSticallyreferredatseaasbehavingina．’seaman－1ikemannerl’）and丘omthewillingnesstosu叫ect

OneSelftotherigorsofself－disciplineofthehighestorderandseparationfromneaIanddearonesforprolonged
periodsofsailing・lItalsocomesfromtheindividualTsmentalaJldphysicalaptitudetofacetheunknown，

WhetherthatbehurricaneforcewiJldsatseaormi1itantstevedorespil飴ringcargoinport．Tもeseaiscertainly

noplaccforiJlCOmPetenCe，negligenceorcomplacency，foritcanbetranquilonedayandruthlesstheother・

Tteonlywayseafarerscangainrespectfromtheir鮎1lowshipmatesisbyknowinghisnlerjobandperfoming

theirdutiesinthemostpro鮎ssiozlalmanner．Tもeyknowwhentheygotosleepeachnightthattheirlivesare

trulyinthehandsoftheiICOlleagues．Andforeveryconscientiousseahrerwhotakesoverawatchatanytime
Ofthe day or night，nOthing could be morc satis年iJ）g thaJlthe confidence offtuow shipmatesin hisnler
PrOfessionalism．Thereis a commoIl bond among seafarers fromall overthe world that far surpasses

distinctionsbasedoncolor，Creed，nationality，religion，OrSOCioecoJ10micstatuIe．Thatbondcomesfromtheir

PrO飴ssionalprideandtheirwiderviewoftheworldwhichtheirlaIld－basedcolleaguesofIendonotfhthom・If
anyoneisworthy ofbeillgCalledaglobalcitizen，itisaseafarerfors／beisatrueCitizenoftheworldregardless

Oftheportofcallortheflagattheship’sstern．

ThecomplexitiesthatchallengeaseafaLerTsli飴havenoteasedinthe2lstcenturydespitevarioustechnologiCal

advaJICeS，andthepro鈷ssionremainsparadoxical．Whileitprovidesagoodsourceofincomeandabetterliving

Standardespeciallyforthosefrompoorercountries，theagomiesofbeingfarfromone’snearanddearonesand

therigorsofworkhginanhostileenvironmenttakeasignificanttollontheseafarer’smentalaJldphysicalwell－

being．Asaresult，maJ）ySeafarersseekopporlunitiestoescapefromthisparadoxicalexistence．Manyofthem

have gone on to occupyincreasingly complex shore－based management and technicalpositions with their
formeremployersafLersailingforseveralyearsontheirvessels．

Oneothersolutiontothisparadoxisthroughhighereducation・However，manySeafhrersaTehandicappedin
this context because oftheirlack ofa fbrmaluniversity educationalbackgTOund thatleads to the typical

baccalaureatedegree．Oftentimestheircertificateofcompctencyasamastermarinerorachiefenglneerdoes

notreceiveadequaterecognitionfromthetraditionalacademiciansthatmakethehighereducationadmission
decisions．ItisratherironicthatamasteImarinercredentialisfoundinftriortothatofafreshcollegegraduate

Withlittletonoreal－WOrldexperience．Accordingly，the seafarer’sapplicationforhighereducationmaybe
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tumeddownbyatraditiomitmiversityalthoughthepersoninquestionmayl）aVeSuCCeSSfu11ycommandedthe
largestoiltankerafloatthroughthemosttreacherousnavigationalareasbesidesbeingaprovenleadeTWith
exceptionalcommercialunderstanding・

TheadvanceddegreeprogramSOfftredbyreputedmaritimeuniversitiesindi飴rentpartsoftheworldoften

recognizethisdoublestandardandgral）tadmissiontothoseseafarerswithoutaformaluniversityeducational
backgroundbasedontheirliftexperiences・However，traditionalumiversitiesfiJldthemselvesunabletogTant

suchadmissionstoseafaTerSParllyforftaroftheirextemalaccreditationbodie占andprimarilybecauseoftheir

lackoffami1iaritywiththe traditionalMET ctmiCulum and the competenCies ofcontemporary seafarers・
Furthermore，thecommunityofmaritiJneaCademiciansaJldproftssionalshasJlOtPrOducedadequatesupport

materialSthatwouldmakethetaskoftheirunivelSitycolleagues（Chargedwithvalidatingtheequivalencyof

Seahringlicenses）anyeasier．Maritimeinstitutionshavedevelopedtheirownadmissionstandardsandpolicies，

：霊霊　票慧慧慧慧i蒜慧完慧霊慧誌慧慧霊慧i誌：芸：霊諾
academiciansaboutthetrueaCademicworthofMETcredentialsandthedilemmafacingseafarers．Itisthe

author，sexpectationtomakesuchacontributioninthisfieldusing15yearsofdatacollectedbytheMaine

MaritimeAcademy（MMA）graduateo疏ce．nisdatawillbeanalyzedtoexaminetheacademicperformance

OfallMMAg－aduatestudentsthatincludesthosewithatraditionalbaccalaureatedegreefromarecognized
universityaswellasthoseadmittedbasedontraditionalMETcredentials・Theauthorlschallengeistoprove

thattheacademicperformanceofthoseadmittedbasedontheequivalencyargumentwillbeasgoodasthatof
thoseenteringMMAgraduateprogramwithatraditionalbaccalaureatedegree・

2．BackgrouJ）donTraditionalMETCredentials

Seafhrersfhllintotwobasiccategories，licensedaJldunlicensed・Unlicensedpersonnelmayunder（akepursuitof

deck or englnelicenses upon accumulating the appropriatelevelofsea－time・Licensed ofncers pursue

progressivelyhigherlicenses（certificatesofcompetency）andgoontobecomecaptairLSOrChiefengineers
ultimately．AlthoughthebasiccredentialSforbeginningaseafaringcareervariesfromcountTytOCOuntry，a
goodnumberoflicensedofBcersoriginatefromanationalorregionalmaritimeacademy・TheacademiC

琵慧S
atsomeofthemaritimeinstitutionsleadtowardabaccalauleatedegreeinadditiontoanentry－level

However，themaritimeinstitutionsinmanycountriescontinuetobetmining－0rientedatldgolittle

慧慧£琵諾霊慧・認諾悪霊孟霊芝慧悪霊冨慧霊孟慧監禁
maritimeacademywithabaccalauTeatedegreealthoughtheyareoflenselectedfortheirtTainingbasedona

highlycompetitiveexamandveryoftentheyconstitutethecreamofthatnation・Thereisチninterestinglocal
perceptionincountrieslikeIndiathatitisthoseapplicaJ）tSWhoareunabletogetadmisslOntOPrOfbssional
institutions

credentials．
5suchasamaritimeacademy）thatgoontoatraditionalmiversityandcompletetheirbaccalaureate

SeahrersareanenteTPrisingbunchandundertakehighereducationiJIVariousfieldsrangingfrombusinessto

technology・Theusualimpedimentthatstandsintheirpursuitofhighereducation・i・？・・theabsenceofa
baccalau－eatedegree，WaSdiscussedearlier・AnexceptiontotheabovearethemaritimeunJVerSitiesthemselves・
Mal）ymaritimeunive－Sitieso脆TadvanceddegTeePrOgramStOday・Itissevenoftheseuniversitiesthathave
spearheadedthefou）dationoftheInternationalAssociationofMaritimeUniversities・Theavailabilityofhigher
educationoptionsisaprerequisiteformembershipinIAMU・MaineMaritimeAcademylSOneSuChuniversity
aJIdrepresentstheAmericasinthcIAMU・
2．1HigherEducationOptionsatMaiAeMaritimeAcademy
MaineMaritimeAcademyestablishedaDepartmentofGraduateStudiesandResea∫Chin1985andbegan
O蝕riJlgaunlquemOdularprogram一一MSdegreeiz）MaritimeManagement－－in1985・Itfollowstheexecutive

MBApattemandisscheduledinfive－Weekmodulestomeettheworkcommitmentsoftypicalseafhrersseeking

a shore－basedmiddle management career．The Department’s o蝕ring was expandedin1996With the
introductionofanadditionalMSdegreeprograminPortMaJ）agementandagalJ）in1998withtheintTOduction

oftheMSinIAgisticsManagement．7ThcI．oeb－Sul1ivanSchooIwasestablishediJ11997withthecreationof

theundergraduateprograminIntemationalBusiness alldIJDgistics・PIeSently，the SchooIconsists ofthe
graduatecomponentaswenastheundergraduatecomponeJlt，eaChhavingitsownadministrativehead・
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3．TheMMAGraduateAdmissionSPnICeSS

TheMMAgraduateprogramacceptsapplicationfromthosepossesslngabaccalaureatedegreeoritsequivalent．

Inadditiontothebasiceducationalrequlrement，thestudentsshouldappearfortheGMATorGREexamaswell
astheTOEFLtestiftheirmediumofinstruCtionisnotinEnglish．TheyShouldalsowriteapersonalessayasto

whytheyseekadmissioninadditiontosubmittingthreepersozlalevaluationsoftheirmaz）ageriaJpotential・8The

MMAgraduateadmissionsprocessistotallyiJ）dependentoftheinstitutionaluJldergraduateadmissionso瓜ce

anditsstaff，andisthesolepurviewofthegraduateadmissionscomittee．Itischairedbyagraduatefaculty一

member．OthermembersofthecommitteeincludetheDirectoroftheprogramaswelIastwoothergraduate

facuItymembers．Oncetheadmissionpackageiscomplete，thegraduateadmissionscommitteescrutinizeseach

applicantonacase－by－CaSebasis．Whileapplicationsfromstudentswithabaccalaureatedegreearerelatively
easytoevaluate，COnSiderableattentionisglVentOthosethatseekadmissionbasedontheequivalencyargtlment．

3．1TheMMACriteriaforHandlingNon－TraditiotLalApplicatjons

Whentheadmissionscommitteereceivesanapplicationfromacandidatewithoutabaccalaureatedegree，the
equivalency argumentis based onthe candidate’s proftssionalcredentials and managerialexperiences．In

general，aPerSOnSerVlngaSamaSterOraChiefenglneerOrPOSSeSSeStherequisitelicenselSperCeivedtopossess
thebasicundergraduateeducationalcredentialS．Furthemore，aPerSOnWhopossessesachiefmate’slicense

and has sailed as a chiefo疏cerisalso glVenthe equivalency because oftheimJnenSe managerialand
COmmerCialresponsibilitiesofthisofnceronboardasllip・Theeducationalcontentsforattainingtheselicenses

havesuffiCientacademiccontentandmathematicalrigortomaketheequivalencyargumentwhencombined
Withasignificantsailingbackground．Whileitisbeyondthescopeofthispapertoprovehowmanyyearsof

SeafhringexperiencewouldequatetothegeneraleducationcomponentofatypicalbaccalauIeatedegree，the

MMAcommitteelooksfor atleast six years ofsuch experience．The Comittee also wouldlike such a
Candidatetohaveatleastoneyear’sexperienceatthesenioro疏cer－levelthatinvoIvessignificantmanagerial

andleadership responsibilities．No candidateis admitted basedpurely on meetingthe minimum academic

threshold．In addition to meet叫g the equivalency argument，these candidates aIe Subjected to the same
admissioJHlgOraStheothersintheotherthreeareas．Thefinaldecisiontoadmitisbasedonthevotescastby

theindividualcomitteemembers．Asimplem可0rityisrequiredforadmission．ThcChairofthegraduate

admissionscomitteeisresponsibleforalI瓜naldecisionsregardingadmissionaswellasadvisingthePIOgram

慧；；霊慧慧誌芸還品霊霊子吉忠霊票霊芸霊訟諾；£霊芝惹慧霊
hasappliedthesestandards onsistentlyoverthelastfifteenyearsandbuiltupsu疏cientexperiencethatcanbe

disseminatedandsharedwithotherinstitutions・10section40fthepaperdescribesthestudymethodologyand
itsfindings．ThecruXOftheanalysisisacademicperfomanceoutcomesasmeasuredbygradepointaverages．

3．2PoolofAcceptedMMAGraduateStudents
T a bIe l．N ationaJity oE M M A G rad u ate S tud ents

C lass N ationality

U ．S． h dia P R C C an ada O th ers T otal

1987 4 3 7

1988 3 3 2 1 9

1989 10 4 3 1 4 22

1990 6 2 1 4 2 15

199 1 5 4 3 1 13

1992 8 1 6 1 3 19

1993 1 4 1 3 9

1994 9 2 3 3 17

1995 5 3 4 2 14

1996 2 4 1 1 4 12

1997 4 1 2 7

1998 4 1 1 2 8

1999 1 3 1 5

2000 3 1 1 5 10

200 1 3 1 2 6

T otals 68 37 21 14 33 173
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neMMAgraduateo蝕riJ）gShaveattractedstudents血ommanycountriesinadditiontothoseitlN・AmCrica・

Tablel showsthe nationalities ofstudents admitted dating back to the first graduating class（Of1987）．
Approximately40％ofthestudcntshavecome血omthe U．S．withtherestbeingfromIndia，thePeople’s

RepublicofChina，CanadaaJldothernationsrespectively．Theothercategolyincludesstudentsfrom24nations・

Ayear－wisedistributionoftheothercategoryisshowninTable2．Theabovestatisticsarebasedontheyearof

graduatioJ”atherthanthcyeaTadmittediJltOtheprogram・11

TabIe 2．M M A G radtLate StudentS血・Om the O thers C ate Ory
87 ＄8 89 ，○，1 ，2 ，3 ，4 95 ，‘，7 ，8 ，， 00 01 T otals

H X 1 1

K uw ait 1 1 2

Sudan 1 1

q pm S 1 1

Pakistan 1 1 2

G bana 1 1 1 3

Panam a 1 1

U A E 1 1

RoC 1 1

Egypt 1 1

L池eria 1 1

Tbai 1 1 2

H omand 1 1

A rgent 1 1

Russia 1 1 2 1 5

N igeria 1 1

R om ania 1 1

A ustda 1 1

U X 1 1

S’poTe 1 1

U b aine 1 1

Sw eden 1 1

S．Xolea 1 1

V enzla 1 1

Totals 0 1 4 2 1 3 3 3 2 4 2 2 1 5 0 33

4．Methodology

Table3（nextpage）showsstudentsgrantedadmissionbasedontheequivalezICyCritcrion．The37students
underthiscategorycome血omllcotlntries，18beinghomIndiaalone．Allthesestudentspossessedsenior

prof由sionallicenses，Viz．，MasterMaTiner，lStMateorChiefEngineeraJldmettheMMAgraduateadmissions
Criteriadiscussedearlier．

Table4Shows the average GPAofeach graduatingclass・Furthermore，eaChclasswasdividedinto two
CategOries．TheBScategorycoJlSistsofthoseadmittedwithabaccalaureatedegreeandtheMtTTcategory，
thoseadmittedbasedoJltheequivalencyafgument．ItcanbeenseenthatstudentstLndertheMETcategory

OutPerformedstudentsenteringtheprogramwithtraditionalbaccalaureatecredentialsinallycarsexcept1995・

Furthermore，5amongthe12studentswithaperhcttranscript（GPA＝4．0）wereadmittedbasedontheirMET

Credentials．
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TabIe3．MMAGraduateStudeJItSAdmittedwithTraditionaJMETCredeJltiaIs

C lass U ．S．h d ia H K K u w ait C yp r鮎 C anad a G h an a N ig ed a U E S，pore V en eヱ T ota15

1987 1 2 3

19 88 2 1 3

1989 3 1 1 5

1990 2 1 3

1991 3 2 5

19 92 1 1

1993 3 1 4

1994 1 1

1995 1 1 1 3

1996 2 2

1997 2 1 3

1998 1 1 2

1999 1 1

2000 1 1

200 1 0

T ob lS 5 18 1 1 1 5 2 1 1 1 1 3 7

T a b le 4．G P A C o m p a ri so n s l，8 7・2 0 0 1

Y ea r G P A C o m p a riSO n S

C la ss B S M E T

1 9 87 3．5 6 8 3．5 3 0 3 ．6 1 8

1 9 8 8 3．6 3 1 3．5 8 4 3 ．7 2 5

1 9 8 9 3．60 0 3．5 9 4 3 ．6 2 0

1 9 90 3．7 15 3．7 0 6 3 ．7 5 3

1 9 9 1 3．7 3 2 3．6 2 7 3 ．9 0 0

1 9 9 2 3．5 2 7 3．5 0 9 3 ．8 5 7

1 9 9 3 3．5 6 0 3．3 4 2 3 ．8 3 2

1 9 9 4 3．5 0 6 3．4 9 1 3 ．7 5 0

1 9 95 3．5 8 0 3．5 85 3 ．5 6 3

1 9 9 6 3．6 7 4 3．6 5 0 3 ．7 9 4

1 9 9 7 3．5 2 1 3．4 4 6 3 ．6 2 1

1 9 9 8 3．6 4 1 3．5 2 6 3．9 8 8

1 9 9 9 3．7 5 0 3．6 8 7 4 ．0 0 0

2 0 0 0 3．7 0 8 3．7 0 1 3 ．7 7 7

2 0 0 1 3．8 0 7 3．8 0 7

A Y er a g eS 3，6 3 5 3．5 8 6 3．7 7 1

4．lStatisticaIAnalySisandTestingtheResuJts
AlthoughthemeanvaluesreportedinTable4arehighlyin血vorofMETstudents，thepossibilityofrandom

血ctorscontlibutingtowardsuchanoutcomecannotberuledout．Accordingly，anOrmaldistributionisassumed，

andstatisticalanalysesandtestsconductedtoaddcredencetothestudylsfiJldings．

4．2TestingtheMeaJlValuesoEtheTwoPopdations

NullhypothesisHo：Pl＝t12（MeaJ）GPAoftheBSpopulation＝MeanGPAoftheMETpopulation）

AllematehypothesisHl：LA17・P2（MeanGPAoftheBSpopulation→MeanGPAoftheMETpopulation）

WhereLll＝themeanGPAofBSstudentsandl12＝themeanGPAofMETstudents．Thehypothesiswastested

forthepopulation（1987－2001），andZvalueobtainedbydividingpl－tA2bytheSEofthedi蝕renceofthe
means．Table5Summarizestheresults．
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T ab le 5．T esting th e D if馳ren ee u M ean s

1，＄7．200 1 C o m posite ド1 叫2 P l ・叫2 S E Z V alue

M ean 3 ．621 3．587 3 ．749 －0．162 0 ．04630 1 －3．49 886

N 173 13 6 37

V ariance 0．0699 0．0 666 0 ．0612

SD 0 ．2644 0．2582 0 ．2472

AstheZvalue（＝－3．49886）＜－1．96，thenullhypothesisisrdectedandaltematehypothesisaccepted；i・e・，the

meansofthetwopopulationsarestatisticallydi蝕rentfbrreasonsotherthanrandomfactors．
43FTestfbrTestitLgtheEquaIityortheVariances

Theequalityofthetwopopulationvarianceswastestedasfollows（BeIenSOnandLevitle1996）：

NullHypothesisH。：012＝022（VarianceintheGPAoftheBSpopulation＝VaLianccintheGPAoftheMET

pop山ation）．

AlternateHypothesisHl：012，・022（VarianceintheGPAoftheBSpopulation■VarianceintheGPAofthe

METpopulation）．

Thetestwasconductedfortheentire15yearpopulationaswellasthreeseparate5yearpopulations，Viz・，1987－

1991，1992－1996and1997－2001．Table6summarizestheresultsoftheFtest．Accordingly，thenullhypothesis
thatthevarianceintheGPAofBSstudents＝thevarianceiJltheGPAofMETstudentscannotberqiected．

Table‘．FTestsandResultS

Y ears α＝0．05 F ＝SIZ／S2ヱ
α＝0．00 5 R esults

L心W er T ail U pper T ail L心W er T aM U pper Tail

1987－1991 0．5525 2．01 1．0362 0．3937 3．07 A ccept

1992－1996 0．5128 2．49 1．1112 0．3546 4．44 A ccept

1997－2001 0．4255 3．38 0．9725 0．2653 7．55 A ccept

1987－2001 0．6667 1．6 1．0882 0．5319 2．11 A ccept

5．ConcJusionsandRecommendationsbrFutureResearch

ThestudyanalyzedtheacademicperformanceoutcomesofMMAgraduatestudentseversinceitbegan・Itwas

ObservedthatthosegrantedadmissionbasedontraditionalMETcredentialsoutperformedthoseadmittedwitha

baccalauTeatedegreeinallbutoneoftheyears．Thedataandresultsweretestedforscientificcredibility・The

firstnullhypothesisthatthemeanGPAofBSstudents＝themeanGPAofMETstudentswasr可ectedandthe

SeCOndnullhypothesisthatthevarianceintheGPAofBSstudents＝thevarianceintheGPAofMETstudents

WaS aCCePted attraditionalconfidencclevels．Itis expectedthat thefindings ofthis studywillhelp all

uJliversitiesandinstit山ions，Whethermaritime－relatedornot，inglVlngapPrOPriateconsiderationtoapplications

fromseafalerSWithtraditionalMETcredentialS，Itsmqor ontributionsincludeamechanismforevaluatingthe

academicequivalenceofthosethatpossesssuperiorseafhringlicensesaswellasmeetingtheneedsofexternal

accreditationbodiesofhighereducalion．

Althoughthestudy’sfindingsaresignificant，itmustbenotedthatam叫0rityofstudentsadmittedunderthe

equivalencycriterionoriginatedfromonecountry，Viz．，hldia．Extendi喝thisfurther，290utOfthe37Students

admittedcamefromtheCommonwealthgroupofnations．ThepossibilitythattheseiJldividualSreceiveabetter
levelofsecondaryschooleducationthanthose血omothercountriescannotbeignored・Also，inthecaseof
COtlntrieslikeIndia，itcannotbeignoredthatalucrativemerchantmarinecareerisplacedinhigheresteemthan
traditionalumiversityeducation．Itissuggestedthatfutureresearchbeconductedintheseareasto伍ne－tunethis

novele放）rttOdocumenttheacademicequivalencyoftraditionalMETcredentialS・

Endnotes

ITheauthorspentagooddecadeatsea・Hislongeststayonanyshipwas14continuousmonthS・

2E・g・，SeeMMAGraduateCatalog，P・27・

3AforumliketheIntemationalAssociationofMaritimeUniversitiescouldassumetheleadershipinfillingup

SuChanoticeablelacuJ）aintraditionalMETeducation．ForadescriptionofthegoalsandactivitiesofIAMU，

SeeIAMUJoumal（2000，68－9）・
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4ThisistypicallythecasewithallU・S・maritimeacademiesexcepttheGreathkesMaritimeAcademythat
Onlyo脆rsanassociatedegree・

5ThedeckandenginelicenseprogramsattheSingapolePolyteclmic，Singaporearegoodexamples．

6However，theIndiangovemment－SPOnSOredcollegefornavigatingo疏cersbegangrantingdegrees（aspar（Of
theUmiversityofBombaysystem）begimingintheearly1990S・

7TheprograminPortManagementwasofFtredfrom1996102000aJldthenshelvedtemporarilybecauseof
lackofdemand．

8FoTfurtheTdetails，SeeMMAG－aduateCatalog・

9ThecomitteealsotypicallyadvisesanylnCOmlngStudentsoftheirweaknessesandpossiblealtemativesto
remedythesame．

10TheauthorhasservedastheChairpersonoftheMMAGraduateAdmissionsComitteefrom19870nWards・
11

TusisbecatlSetheMMAgraduatestudentshaveawiJldowofuptofiveyearstocompleteLheirdegree
TequlrementSWithoutdisruPtingtheirproftssionalobligations・

RefbrenCeS

（1）Berenson，M．L andD．M．Levine（1996）；BasicBusinessStatistics：Concepts andApplications・Upper
SaddleRiver，NJ：PrenticeHall，1996．

（2）IAMU（2000）；htemationalAssociationofMaritimeUniversities：GoalsandObjectives，L4MUJounwLl，
68－9．

（3）MaineMaritimeAcademy．I・Oeb－SunivanSchooIGraduateCatalog・Castine，Maille：Leeb－SullivanSchool，
2000．
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A丑STRACT：

Nowadaysthecivilshipsaresdbringtransfomionsinitsequlpment，Whichisusedfbrtheirpropulsion，
navigation，COmmumicadonsandsecurity．Duetothespecial飴aturesofthemitimetransportation，theship’s

CreWSa陀mOreandbetterpreparedovertime．

haddition，theuseofnewtechnologiesmakesthemamgement，0peradonandmaintenanceoftheshipstobe

morecombrtableeasierand，therefore，makespossiblethatevenaccomplishingtheSTCW－78／95convention，

newm血scanbetaughtthroughoutahigh－leveltheoreticalandpracticalpreparation．

Thispaperstudiestheknowledgethattheo餓cialsmusthaveaccordingtotheSTCW－78／95conventionandthe
Sylhbusthatthepolyvalentofncialsmuststudy，Whichcompliesallthetopicofthisconvemion．

mTRODtJCTION

EverytranSformationortechnologiCalrenovationimpliesachangeintheshapesandwqystomake血hgs and

eventothesocialstruCtureS．Itinadd山on，thesechangesareproducedinatraditionalmean，Wllichiscontrary

toanylnnOVahonsuchasthemitimeworld，thistranSformahonwillbeslowiylntrOducedunti1itwi11be
adoptedashabitualpracticewithinthevessels．

SincetheendoftheXXthcenturyandnowinthebeginningsoftheXXPone，teChnologyhasadvancedvery

quickly，althoughitsincorpoJationintothemitime domain hasbeen very slow－because ofthe reasons
memionedabove－andverydifEbrentlybetweenvessels．
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NowadaysthereareVeSSelswithasophisticatedteclm0logyandwhosecrewsareWellformed，Whereasthereare

OthervesselswhichnavigatebythesaneSeaS，pOrtSandchannelsandwhichareconsideredtraditionaland

Whosecrewcannotbeconsideredasaprofbssionaloneinmostofthecases・

ⅡISTORICALBRIEF

Letusm並eabriefhistoriCalreviewoftheadvanCeinthenavigationtechniquesoftheXXthcentuY，without

COmmentingtheprevi0usOneS．

AtthebegimigoftheXXthcenttJJy，tOCalculatethepositionatthesea，the’m血nemustdoitbywatchingthe

StarS，theplanets，themoonorthesun．Forthis，heneededasextanttomeasu陀dleheightoftheobservedstar，a

VerypreCisechronometertodetemiethehourattheGreenwichmeridian，anauticalalmanaCpreparedforthe
astronomers（itpredictedthepositionofthestarsselectedintheGreenwichmeridiaJleVeryhourandsome

nautiCaltableswhichwereusefultomakethenecessarycalculations，tOCalculatethepositionsandtosittnteit

illtOthenavigationmap）；last，heneededanaudcalmapofthezonewherehewasnavigating．

Inaddition，heusedamagneticcompassinordertocalCulatehiscourse，COnVemientlysituatedinabinnacleand

withitscorrectorelementsinordertocancorrectitforthemagnetism，Whichisonboard．

TtLegyrOSCOPiccompチSSWaSintroducedaftertheWWIalthoughittookmorethantwentyyearStOintroduceit
intothemerchantmame．Nowadays，al1thevesselshigherthan500TRBbuiltshceSeptemberof19840rlater
areprovidedofagyrocompass．

Tocalculatethenavigateddistancetherewasamechamiclogandtocalculatethedepththerewasthesounding

lead．Since1925theechosounderand，1ater，theultra－eChosounderones，Whichareusednowadays．

AsoatthebegimingoftheXXdlcenturytheradiophonyarestar血gtobeinstal1edintothevessels・Altogether

withthewirelesstelegraphy，thedirection瓜nderstartswo止inginthe20’sandcouldbeusedinbadweather

COnditionssuchasfogortolocaliseashipin血lger．Thedirecdon丘nderisgoingtodisappearnOWadaysthank
totheGMDSS．

AftertheWWIItheRADARwasbecomngoneofthemostimportantandindispensal）leequlpmentintoa
VeSSel．Later，theARPAwasintroducedand，nOWadays，almostal1thevesselshigherthBLn10000TRBhaveit．

TheDECCAbeganintheUKandwasiJltrOducedin1947，WhereasintheUSAtherewastheLORAN，Which

aJ℃hypetbolicsystemswithwhichonecancalculatethesituationineverymomentwithinthecoverta陀aOfone

Of也ose町StemS．

Between1957and1964thesystemsofrLaVigationby satelliteweredeve10pedamd，舟om19670n，theyare

liberalisedforcommerCialuse．Thssystemwastherealpredecessoroftoday’sGPS，COnStitutlngnOWadaysthe

pnImte SyStem Ofnavigationwhichcoversallovertheworld，giving dataconcemed tothe situation，the

directionandthespeedineverymom9ntWhoseprecisionis higherthantheothersystem’sone・The

GPS／GLONASS，withdi飴rendalcorrectlOnteChmiques，hasbecomeeqtllPment，Whichiscommonlyusedin
eveⅣVeSSel．

An0therequipmentwhichisstronglyusedistheECDIS（Electromic ChartandInfbrmation System），Which

COmbinesaninteuigentdatabasecalledENC鱒lectromicNavigationChart）withtheentryofotllernaVigation
equipment’sdatasuchastheGPS，thegyrocompassandthelog．Thsprovidesalltheinformation，COnCentrated

injustaplaceandinrealtime，tOtheO疏cialofNavigation．haddi山）n，theECDIScantakeinterfacestoother

equipmentsuchastheNAVTEX，theecho sounder，theautomaticpiloLtheRADARthe ARPA thewind

indicabrandeventhenewAIS（AutomaticIdentificationSystem）．

OnecannotforgetthecommmiC虹ionsadvanCeSmadeinthelastyears，SuChastheGMDSS．the血x，thetelex，

thee－mil，thehternetwithslow，mediumandhighvelocityofthedata，theISDN（IntegratedServiceDigital），
thevideocon飴rence，thelowsweepingTV，thecorrectionoftheelectroniclettersandtheⅡ巾止ARSAT，withits

newfourthgeneratiOnsatellitesystemswhichcanwofkwithavelocityofdataupto432Kbps．
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Today，there arealsotheintegrated bridge systems，Which are designediJlOrder to achieve an optimal

nangadon，tOreducethechargeofwork，andtoimprovetheoperationalconditionswhenproportionlngal1the

necessarydataimthepositionofthewatchkeepingdeck・

Intheengineroomtheevolutionhasalsobeenveryimportant．AttheendoftheXX也cen叫al1thehandling

aJldoperationsthenecessaryfbrthegoodworkofthevesselweremanual．

Itmustberemarkedthatthetakingsounding，bilgelevels，parameterSOftllemaCl血e’swofking，fu110fdiary

COnSumptiontanks，etC…WaSmamallyInadeeveryhourandwaswrittenintheenglnelogbook．

ThestartofworkingandlatercouplingtotheelectJicswitchboardoftheelectricitygeneratorswasalsomanual．

ThedriveofthemainenglneWaSalwaysmadefromtheenglnerOOmSOthatwhilenavlgatlngOnemuStalways

takecareaboutthetelegraph．

TheentryoftheautomatiZationandthecomputersinthem訂ineinstal1ationshaslnade possiblethatevery

Operationwhichwasmanuallymadebecomeautomaticandprogrammed．Inaddition．thetakendatagoestoa

datal）aSeWhereanexpertsystemanalysesitandindicatesthesystemandtheplacewheretllehilureis，SOh

everymomentonecanaccesstoanydata．

STCW－95：COMPARISION BETWEEN NAVIGATION AND MARmE ENGmEER劃NG MINIMtJM

REQUmEMENTSOFSTtTDIESFOROPERATIONALANDMANAGEMENTLEVEL

StudyingdeeplnSidetheConventionSTCW－95、theminimunrequlrementOfknowledgefbrtogettheMaster
andChiefMatesorChiefEngineerO伍cersprofbssionaltitle，aTeincludedinthetablesA－IL／landA－II／2for

navlgadonandthetablesA－ⅠII／1andA－ⅡI／2fbrmarineenglneenng，andifwecomparebothtables，Wefbund

血ebllowlng血飴陀nCeS：

NAVIGATION

l．Navigadon

2．HandlingandstowlngOfthecargoes

MIARmEENGmERmG

l．NavdM∬ineEn由neem唱

2．ElectriCal，ElectromicandControIInstalJations

3．MaintemanceandRepairing

Weather，Wedevelopmentthesubiectsthatwecangetthebothtables（NavigationandMarineEngineeringget
血efbllowtable：

Tablen01

NAⅥGATION
1CoastalandCelestid Navig如ion
2EquipmentaJldElectroAicSyStemSfbrtoAidNavigatiotl

3M e庇OrOlogyandOceanogra鎖C
4manoeuvdngandSteedngOItheShip
5GM DSS

ⅡANDLm G AND STOW m G OFTⅡE CARGOES
6Eandlingand stowingoftheCargoeS
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Tablen02

加【ARm E ENGm EEm G
lM二etallurだyaJldKnowled鮮OfM ateriaIS
2M edlanicd T∝hno10訂
3ThemL10dytLami candⅡeatTraJlSmiSSion

4M echanicd andⅡydronin乱mic
5En感neDieels
6SteaJn aJIdGasTurbines
7Au裏IiaryM ar ineEndJleeriJl払ElectricaJ，Electronicsand ControIIJIStalJations

＄Eleddcd andElectronic
9Navd Autom血 ation

h4AJNTENANCE AND REPAⅡuNG
10M 血tenanceandRepairillだ

Tablem03

COM VN StJBJECTSFOR NAVIGATION AND M ARm E ENGINEERm G m ACCORDANCE
W ITH STCW －7さ／，5

lM addmeEnだuSh
2ShiptheoryaJldShipbuildiJlだ
3PreventionoftheCotLtaJninatioJl
4M addmeSa鎚ty
5NavalM二edicine
6Tran＄POrtOfDaJ）だerOuSCargOeS
7Ⅰ皿tem ationalM加血血腫law

Tablen04

BASIC COM tlN StJBJECTSTO NAVIGATION AND A4ARm E ENGINEERm G
lM athematics
2Phisica
3Chemicd
4Gra瓜cEspt℃SSion

5Computer

Comparingthe血blesnOland2，WeCanObserve，thatthedifrentbetweennavlgationandmarineengineermg

fromtheSTCW－95，isonlyof丘vesubjectsffomnavlgationtomarineenglneerlngandtensubiectsfrommarine

englneerlngtOnaVlgation，theremainsu切ectsofthetablesnO3and4arecomunSbetweenbotllCareerS

htheaforementionedcomparation，WeCanSee that．ifweincorporate properlythe丘ve subiects ffomthe

WlgationtomarineenglneenJlgCaJTeerS，WeCOuldgetanewMasterorChiefEngineerpolyvalent，Wllichwill

bemorecompletethattheacbalS，andhisinterdisciplinaritygivetohimmoreanddeepknowledgeofashipand

abetterutilityfbrthesociety．

Allaboveisthinkingamdprqiectedfbrstudentsofmiversity1evelthatwishtogetthemaximumlevelinthe
MerchantMhrine，andforamaximumtimeofstudyoffiveyearsdividedintwocyclesofthreealldtwoyearsor

fourandoneyear，withatotalof400credits（OneCreditisequaltotenhours），inthiscasethestudentwillarrive
totheumiversLtywitheighteenyearsoldandwi11finishwithtwentythreeyearsold．

TheaforementiOnedincludesummerseapracticebetweenthe3rdand4dland4thand5th．and丘omthislastone，

thestudentwillmakethepro飴ssionalpractices．
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OneveryimportamtthingsisthatweaJTeintotheXXIcenhlJyandwehavetheresponsabilitythattheS舶ring
thatwearepreparingjustnowintheumiversity，willworkintheXXIcentury，therefbrewemustfbrgettheold

teachingsystem舟omthelastcentury，thatwe got，theactual1ecturers，andto stuqyallnewteclm010gies

advanCeSincorporatestotheship，remOVlnga11suQjectsthatareobsoletoronlyisutilali出ebeofit，for

example（Celestialnavigadon，etC．）・

Alsowi11beconvemienttoglVeaCalltothehternationalMaritimeOrgamisation，飴rtomakeanewrevisionand

actualisationoftheSTCW－78／95，fbrtochangetheobsoleterequlrementSOfthetablesA－II／1，2and3andA－

III／1，2and3，andtoputituptodate．

An0therveryimportantpartfor血eactualteaching，isthepossibility　todopracticesofseveralsu句ectswith

Simulatorsthatmakeeasierofstudybetteringthecompressionlevelandreducingthedocentcharge．

CONCLVSIONS．

IfoneanalysethefunctionoftheOfnciallyofavesselallalongtheXXdlcenturylOneCanSeethatithasbeen

progressivelychanging丘omanacdveroletoamorepassiveone．hthisnewrole、theinterpretationofthedata

andtheanalysisofthesituationaremOrerequiredthanthespeciLiconenotmanyyearSagO・

FurhermOre，thequalityOfthematerialaJldthereliabihtyoftheinstallationshavelnadethatamoremanual

techniquewasnotrequired，butaninterdisciplinaJyformation，Whichcoversal1thesectionsofthevessel，thatis，

apolyvalentkn0wiedge．

Nevertheless，WhenfocusiJlgthepolyvalenceitshouldbetakenintoaccountthattllelnarineenvirorLmentis

natural1yveryhostileanditsproblemshaveadifFbrentdimensiontothe terrestrialones．Thatiswhyitis

necessarytocorかgatewellthedifFtrentaspectsofavesselandtotrytoachieveasymbiosisofonetoeach
Other．hthemeasurethatthisisachievedthefuturewillpasstothepolyvalenceoftlleO疏ciallyinavessel．

REFERENCES

ll］STCW－78／95，htemationalMaritimeOrgamisation，Londonl996・
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ARSTRACT

Inthis，theinformationage，therearemorepossibilitiesthaneverbeforetobeaninLbrmedprofessionalmarinerand

anaStuteCitizenoftheworld．Infact，businesseswithinandassociatedwiththemitimeindustryhavecorporate
informationcentersand／orarenetworkedtotakeadvantageOfonlineinfbrmationresources．Infomationsuchas

PatentS，SPeCi丘cations，Periodicalarticles，enCyClopedias，teChnicalorenglneeringhandbooks，andthehternetcan

addtremendousvaluetoourworkanddecisionmakingprocesses・HoweverarewesystematiCallyeducatingour

Studentstonnkethebestpossibleuseofinformationresourcesduringtheirtimeatourinstitutionsandafterthey

leave？Areourgraduatesincontroloftheirlearnmg，Selfdirectedandfluentinlocating，eValuating，andusing

infbrmation？Ifnot，thentheyarenotadequatelypreparedtobemodemdaylifblongleamerS．Moreimportantly，

theywillnothavetheabilityneededtomaintainproftssionalskillsasworldwidemariners．

hfbrmationliteracyisthetermuSedbythoseinhighereducationworldwidetolabelthatsetofabilitiesthatensures

apersonrecognizeswheninformationisneededandhastheabilitytolocate，eValuate，andusee脆Ctivelytheneeded

information．Ourvariousmaritimeeducationalinstitutionsshoulddeveloptop－nOtChhformationliteracyprograms

tofullyequlPOurgraduateswiththeabilitiestobesavvyconsumerSOfinfbrmation・

ThspaperwillexploretheconceptofinformatiOnliteracy－itsde丘nition，itspedagogicalandproftssionalvalue，its

relationtoinformationteclm0logy．Standardsofcompetencywillbeidenti丘ed．Severalmodelprograms丘om

highereducatiOninstitutionswillbehighlighted．AninStitutiOnalquotienttestwillalsobepresentedtodetem血ethe
readinessofinstitutionsintegratinginformationliteracyintotheircumiculumS．

1．TheInFbrmationAge

hlnearlyeverycomerOfthedevelopedworld，informationisrapidlyprolifbrating．Therearemorebooks，magaZines，

newspapers，neWSletters，andscholarlyjoumalsbeingpd）lishednowthaneVerbefore．Increasingly，manyOfthese

publicationsareavailal）leonlineviacompllteraCCeSS・Theonlineenvirolmenthasalsoproducedotherumque

informationresourcessuchaslistserv’S，Websites，IntemetsearchenglneS，Chatrooms，andmore．Usinginformation

nowislikedrinkingfromafirehose．

Theteclm01ogyofinformationisprimarilyresponsibleforitsseeminglyubiquitousavailability．Computingand

telecorrmicationswillcontinuetoevoIvetobringusuntOldaccess．Wealreadyseemajordevelopmentswith
Satelliteandotherwirelessteclm0logiestoextendtheavaildbilityOfthehtemetandmakeitincreasinglyless

expensive．Inthenearfuturewecanexpecttohaveinfomationatourfingertipswithoutclunkycomputer
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WOrkstations．Wewillstarttoseefu11accessintheformofinexpensivehandhelddevisesanyWhereintheworld－
whetheronlandoratsea．

Atthesametime，rrruChinformationcomestousunLiltered－particularlythatwhichisonline．Thiswilllikelybe

thecaseforquitesometime．TbeInternetisanungOVemedandrelativelyopenenvironmentwhereanyonecan

publishandhavetheirwo止showuponasearchenglne．Documentscanbecopiedandreworked．Asaresult，We

begintowonderaboutvalidityandauthenticity・Whilemuchinfomationisea甲tOaCCeSS，isitreliable？

AstheAssociationofCollegeandResearchLibraries（2000）states，“Theuncertainqualityandexpandingquantityof

informationposelargechallengesforsociety．Tbesheerabundanceofinformationwillnotinitselfcreateamore

informedcitizenrywithoutacomplementaryclusterofabilitiesnecessarytouseinformationefftctively：’Mostof

OurWOrkplacesandinstitutionsofhighereducationdonotef托Ctivelyutilizetheinformationresourcesavailableto
them．

2．DefinitionofInbrmationLiteracy

InformationliteracylSaSetOfabilitiesrequlnngindividualstoMrecognlZeWheninfbrmationisneededandhavethe
al）ilitytolocate，eValuate，anduseefftctivelytheneededinformation．”（AmericanLibraryAssociation，1989）．Over

theyears，therehavebeenvariousinterpretationsofthebreathanddepthofwhatconstitutesinfbrmationliteracy．

SomehavenarrowlyconstruedtheconcepttobenomorethantheabilitytouselibrarytooIsto丘ndinformation．

0thershavetakenamuchbroaderviewandhaveraisedtheintngumgideathatinformationliteracyis“anewliberal

artWhichextendsbeyondtechmicalskillsandisconceivedasthecriticalrenectiononthenatureofinfbrmationitselt

itsteclmicalin丘astruCtureanditssocial，Culturalandevenphilosophicalcontextandimpact．”（ShapiroandHughes

1996）．Formostinstitutionsofhighereducationthathavei叩lementedprogramsofinformatiOnliteracy，the

definitiOnadoptedliessomewhereinbetween．ModelprogramS（Smith，2001）incllldethefollowingliteracy

COmPOnentS：

Toolliteracy －Theability tO uSePrintan delectronicresourcesincluding software・
Resourceljteracy－Theability toun derstandth efo rm，form at，locationan daccessm eth odsof
info rm ation resources．
Social－Stru Cturalliteracy－Knowledgeofhow infbrm ationissocial1ysituatedandproduced．lt
includesun derstan dingth escholarlypublishingprocess．
Resear Ch Ijteracy－Theabilitytoun derstandan dusein fo rmation teclm 010gy tooIstocarryour
researchin cludin gdiscipline－relatedsoftw are・
Publishing literacy－Theability toproduceatextorm ultim ediareportofth eresultsofresearch．

2・TheRelationShipofInfbrmationLiteracytoInfbrmationTechnology

Itisimportanttounderstandthedistinctionbetweeninformationliteracyandinformationteclmology．Theyare

related．Informationteclmologyskillsenableonetousecomputersandsoftware．InformationliteracylSCOnCemed

WithCriticalthinking，informationsearching，analysisandevaluationofcontent．

InformationliteracylSaCOnStruCtfbrdealmgwithandselectivelynavigatingtheseasoftheinLbrmationage．
Computerteclm010gyskillsareusuallynecessary，butsoarereasonlnganddiscerrLment・InformationliteracylS

broaderthanCOmPuterliteracy．Ⅰtisultimatelyaboutbeingselfldirectedandincontrolofoneslearnmg．

3・StandardsofInLhrmationLiteracyCompetency

OvertheyearsstandardshavebeendevelopedtoprovideguidanCeinmeasurlngCOmPetenCeininLbrmatiOnliteracy．

Manytimes，individualinstitutionsdeveloptheirownStandards．However，inrecentyears，theAssociationof
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CollegeandResearchLibrarieshasleadthewayindeveloplngmOdelstandards・Todaymostofthebestprograms

looktoACRLandmakea句ustmentsbasedontheneedsofthehomeinstitution．ManySimplyadoptthestandardsin
Whole．BelowarethebasicstandardsoutlinedbyACRL（2000）：

●　Determinetheextentofinformationneeded

・　Accesstheneededinformatione脆ctivelyandefnciently

●　EvaluateinfbrmationanditssourcescritiCally

・　hcorporateselectedinformationintoone’Sknowledgebase

●　Useinformationefftctivelytoaccomplishaspecificpurpose

●　UnderstandtheeconomiC，legal，andsocialissuessurroundingtheuseofinformation，andaccessanduse

informationethicallyandlegally

4・ModeIProgramSinHigherEducation

Aus仕alb

LeamNetwork，SouthAustralia

http：／／www．tafb．sa．edu．aunsrscnearnneadraLhtmi

Providesservices，Publications，alistservandawebbasedcomiCationshub．

DeakinUmiversityLibrary，Melbourne

htq）J／www．deakin．edu．aunibrary／reschskhtmi

hs仕uctionandaccesstoqualityinformatiOnresoumes．

Europe

EDUCATE，hTland，FranCe，Sweden，Spain，UK

http：／／educate．lib．chalmers．se／

Aprqjectproducedbyseyeralinstitutionsofhighereducation・ItisgearedtowardsdevelopinginformatiOnliteracy
amOngSCiendstsandenglneerS．

MalaYSb

UmiversitiPutraMalaysia，SelangOr

http：〟hb．upm．edu．my／inflite．hmll

Acourserequiredofallfirstyearstudents．

UmitedArabEm血tes

UnitedAmbEm血tesUniversity，AIAin

ht申：／／www．馳S．uaeu．ac．ad

UtilizesmodulestoinstruCtStudentsandfhcultyinlibraryresearch．

UmitedStates

CalifbmiaMaritimeAcademy

http：／／椚仰．CSum．ed扉library／infbnuency／

AdeveloplngprOgramCOnSistlngOfcourseintegratedasslgnmerrtSdesignedtohelp鮎styearstudentsmeetthe

ACR⊥InformadonLiteracyStandards．Coumeintegratedassignmentsduringthesecond，thkd，andfourthyears

Createtheopportunityforstudentstobecomemorefluentintheiruseofinformationresources・
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EarlbamCollege

http：〟www．earlham．eduL1ibr／courses／

LongconsideredamodelprogramforintegratnglibraryuSeintothecurricuhm

FloridahternationalUniversity

http＝〟ww．鮎．edu／％7Elibrary／iluilipropl．h血l

AproposalrecoⅡmendinganinformationliteracyrequlrementOfal1undergraduates

UnitedStatesNavalAcademy

http：〟www．usna．edu几ibrary／shipmate．htm

Anexampleofacomitmenttoinformationliteracyatamilitaryacademy

UmiversityofWashington，Seattle

http：〟www．washington．edu／uwired／

Ahighlydeveloped，aWardwinningprogram．

5．InstitutiomalReadinesS

YoucanenCOurageOrdevelopaninformationliteracyprogramatyOurinstitution・Howyoubegindependsq）On

yourparticularenvironment・TakealookattheInformationLiteracyIQ（InstitutionalQuotient）TestauthOredby

ObermanandWilson（1998）・ItisthebestinstrumentaVailabletohelpyouassessthereadinessofyourinstitutionto

integrateinformationliteracyintothecurriCulum・Theysuggestthatyouconsideryourinformationin丘astruCture，

yourlemig／teachingenvironment，theroleoflibrarianSatyOurinStitution，andthecomitmenttoinformation
literacyamongyourcolleagues・Whenansweringthequestions丘omtheIQtest，yOuwi11arriveatascore．Asthe

excerptbelowindicates，thescorewillhelpyoudecideuponanapproachthatwillbemostappropriateforyour
inStitution．

0「3Youaretaung－’FirstSteps●－

肝砂〃0摘f血おαわCαJr払cM血刀WfJゐJ仏和rね那α〝dカαゆめ0㍍

J毎mk〆fゆr〝昭如〃J加rα印0乃γ0以rC〃〝甲鮎7

●　hvitealibrarian／fhcultymemberfromamodelprogramtO

assistyouinbeginnlngadiscussion．

●IdentifyandsharesomearticlesoninLbrmationliteracy．

●　CheckoutselectedWebsitesoninfomationliteracy．

．Identifyyourregionalaccreditationrequirementsfor

informatiOnliteracy．

4J Youare一一OnYourWay．．

肝妙〝0ゆ珊αC叩〟∫CP椚∽肋eo川此ed相加め智COm椚血，
∫〟C　α∫（ね8C加島ねαr乃〝＆α〝dねC〝0わ幻rP〟乃め。朗eわdf肋・e茸∫

わ！何r椚α血〝抽em叩7

●　De丘neinformationliteracy．

●　DevelopaprogramproposalforinformatiOnliteracy．

●　Identifyfaculty－librariandevelopmentopportumitiesor

propose血em．

7－9Youare．．ExperimetltingH

呵γ〝OH〝pJe刑e〃Jdp曲目ゆ憫α血乃J血相印pmgrα∽7

●　Examhe’■bestpractices■．atinstitutionssimilartoyourown．

●　ConstruCtanaSSeSSmenttOOl．

．　Considerscalability．
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10－11Youare－TFullSpeedAlIead一●

l均γ乃OJco〝∫古壷re∫わあ応力加gdル砂deVeJ呼，edかゆ〃乃α血乃J如川砂

prOgm椚7

・　Provideanevaluationofthepilotprogram・

・　Clearlyarticulatethegoalsofafullydevelopedinformation

literacyprogramtofacultyandstudentsalike・
●　ConstruCtameChamismforcontinualevaluationandrenewal．

12＋Youhavea’’ModelProgram’’

叩〝O CO乃∫ゐr∫dr加gJ′0〟rJ nmα如乃Jおれ相即prOgrα椚α∫α

〝和ゐJpmgrα椚7

・　Giveapaperataprofessionalmeeting（e・g．，AAHE，

EDUCOM，CAUSE，aCOnferenceinadiscipline）．

＋　MaintainaWebsitethatislinkedtothehstitutefbr

InformationLiteracy（Ⅰ．I．L．）Website．

・　Pdblicizeyoursuccessandshareyourexperiences・

6．PedagogicalandProfbssionalValue

Imagineouronlineresources，COrPOratelibraries，andacademiclibrariesbeingusedefrbrtlesslyaswestudyorJuSt

Simplythinkandmakedecisions．Considerthepossibleresultsofourwotkifweweresofluentinutilizingthese

resourcesthattheywerecommonplaceextensionsofourpersonalknowledgebase．Currently，theseexpensive

informationresourcesareamOngthelastplacesthatbusinesspeople，administrators，reSearChers，andevenstudents

lookwhentheyneedinformation．（Stienke，1991）．Why？Becausetheinfomationenvironmentiscomplexand

needStObeleamed．

Themaritimeindustryisrapidlychanging．SoaretheassociatedareasoftranSPOrtation，SuPPlychainmanagement，

andglobaltrade．Innovationsinteclm010gywillnotslowdown．Weliveatatimewhenourpersonalknowledge

basesmstevoIvequicklyinordertostayabreastofnewadvances．Manychangeslieahead．Ourindustry’sability

toidentifytheneedforinfbrmation－tOfindinformation－tOCriticallyevaluateandmakedecisionswiththat

informationiskeytoitshealthandwellbeing．WedeservetOhaveanindusbyofmarinerswhoarequickstudies－

Whofu11yunderstandtheinformationenvironment．LetsgraduatemariJlerSWhoareinformatiOnliterate．
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ABSTRACT

Leadership，theabilitytomotivateotherstothinkandactinawayyouwishthemto，Shouldbeanintegralpart

Ofupperlevelmaritimeeducationandtraining（MET）・Theneedformaritimeofncerstodennetasksinclearly

understandabletermstocrewsandshore－Sideorganizations（particular1ythoscofdiversesoci0－eCOnOmiCand

Culturalbackgrounds）isvital1yimportanttOefFicient，enVironmentallysound，andsafboperations．Evenmore

importantly，theabilitytounderstandhowsuchpersonnelmaybemotivatedtoaccomplishthesedennedtasksis

imperativeforsuccess，particularlyatsea．Understandingtheinterplayoftaskdennitionandhumanmotivation

areseveralimportantSkillsforbecomlngamOree脆ctivemariner．Theseski11sareapartofthehumanfactors

areaofmaritimeoperationsandcanbeincorporatedintomaritimeeducation．

1．1mtroduetioll

“〟ね如〃0棚。那g〝喝喝九九　α〃〃　伊Cgr・・・ぶん0〟〟占eαC呼α肋椚∬加γ．助椚揖Jみぞ肋がげ

CO〟仰，血書血0αg柁α鹿αJ椚0化放∫力0〟〟wg〃占gα騨〃地椚α〃げJ仏emJg血Cα如招，rqβ促d

mallnetT．PulKltiIiouscourLeSy．017dIhenicestse那eqrPelTOnalhonor”JohnPaulJones（1775）

Inhis17751ettertotheUnitedStatesCongress，themanconsideredtobethefhtheroftheAmericanNavy（and
OneOfthatnation’soutstandingmariners）voicedhisbeliefthatanOfncerneeded morethanjusttechnical

COmPetenCiestobesuccessfu1．Theyneedmuchmore．Andinthismodemdayofourindustry，Wennd
OurSelvescaughtupinthewondersofteclm01ogy．FewerpeoplemanOurShips．Thebackground，eXperience
andcultureofthecrewofavesselmaybewidelydiverse．Weoftenlosesightthatthecrewnembersarean
asset，justasistheship’spropulsionmachineryoritsradarS．Seniormanagementisresponsibleforthe

Performanceofthecrew，justastheyareresponsiblefortheoperationofthepropulsionmachineryortheradars．

Shipownershavelittlereluctanceinprovidingequipmentthatwillenhancethesaf卸Ofefncientoperationofa
VeSSel．Thesesameshipsmustalsohaveacompetentlytrainedcrewandskilledomcerstoleadthemifitisto

trulyoperateinasaf andefncientmanner．Theseniorleadershipofthevesselmustensurethattheassets

representedbythecrewareusedwiththesameemciencyandeffbctivenessasanypleCeOfmodemelectronic

equlPment・Ashasoftenbeenstated，“GoodmenwithPoorshipsarebetterthanpoormenwithgoodships．，’

ShipownerSarebeginningtorecognizethattheymustcrewtheirshipswithquality1eadersaswellaswith

qualityequipment．

Thequestioniswheredoesashipownerfindqualityleaders？Theyarenotadvertisedinthedailyfloodofmai1

toutingnewequipmentfortheirvessels・TheyshouldrightlylooktotheMaritimeUniversitiesthatprovidethe
Seafarersofthefuturetoprovidepotential1eadersthathavenotonlythenecessaryproftssionalskillstobea

“capablemariner，”buttheyshouldhaveagood”1iberaleducation．”Includedshouldbegraduateswhohave

beenformallytrainedintheprinciplesofsoundleadership；afoundationthatcanberennedastheyassume

increasedpositionsofresponsibility．
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ItisquitenaturalforayoungperSOnjustgoingtosea，particularlyiftheyareambitious，tOwishtolearnhowto

gaintherequisiteskillstobecomeane蝕ctiveleaderasaship’smasterorchiefengineer．SomepeOplearesaid

tobenatural－bomleadersforwhomsuccessisforeordained・Historyinallofourcultureshasexamplesofthese

glantSOfmankind・Certainlymuchcanbeleamed丘omstudyingtheseleadersofthepast・Thesenatural－bom

leadersare，however，ararityandthesehistoricalpersonsdidnotrelysolelyontheirnaturaltBLlents．They

developedthemthroughstudyandexperience．

Forthemqiorityofus，tObecomeeffbctiveleaders，Weneedtobehelped；tObeshowntheprinciplesanda

SyStematicwaytodevelopourleadershipskillsduringourlifbexperiences・Thereisnoeasyroadtobecomlng

anef托ctiveleader，foritdemandsability，butalSohardworkandmostimportantlyahighregardforjusticeand

faimeSSinourdealingswithoursubordinatesandthehighestattributesofmoralbehavior．

三・LeadershipDe爪ned

Workingde瓜nitionsofleadershiparemany，andsincebynatureleadershipinvoIveshumanbehavior，difncultto

describepreciselyortobeeasilyresearchedbythescientificmethod・Humankinddoesnotlookfhvorablyupon

researchusinghumansassubiectswhencontroIsandexperimentalteclmiquescanhavedetrimentale晩ctson

themor，aSinthisinstanCe，theorganizationsinwhichtheywork・Accordingly，reSearChonleadershipis

usuallylimitedtosurveys，interviews，OrthestudyofdatabelievedtobesymptOmaticofgoodorbadleadership
withahopeofnndingcausalrelationships・Theresultsofthisresearchhavebeen，forthemostpart，
inconclusive（Yukl，1998）・WhatresearchthathasbeendoneinsomestruCtured㍍cxperiential”mannerhasalso

beensomewhatmixedandinconclusive（Day，1971：Day＆Hamblin，1964；FarriS＆Lim，1969；Gilmore，Beehr，

＆Richter，1979；Hand＆Slocum，1972；Herold，1977；LowinandCraig，1968；Lowin，Hrapchak，＆

Kavanagh，1969；Misumi＆Shirakashi，1966；Porras＆Anderson，1981；Sims＆Manz，1984；Wikoff＆

Crowell，1983）・Acompletesurveyofresearchinleadershipisbeyondthescopeofthispaper，andtheauthors

leavethereadertodosooutsideofthiswork・Stogdill’smonumentalHbndbookQfLeadkn坤I：ASun，qyqfthe

LiteTtZturein1974reviewednearly5，000piecesonleadership，andthatwasover25yearsago・Giventhe

modernindustry，snewfoundinterestincorporateHleadership，，thatnumberhastripledsince・

Inreviewingtheseandotherworksthreefactorsseemtoemergeina山consensusわde銭nitionofleadership・First，

leadershipinvoIvesbasichumanrelationshipsbetweentheleaderandfollowerthatfacilitateleadingthrough
innuence・Second，theabilitytoclearlyde且neandarticulatetasksandtocreatea‘Lvision”isimportant．And，

third，diffbringsituationsseemtocal1fordifftringwaysindoingtheformertwotobesuccessfuLThatistosay

thatthereisnoone“right”wayofleadershiptoapplytoallsituations．Accordingly，theauthorso晩rthe

fo110wingdehitionasabasicstartingpoint舟omwhichtodesignatrainingprogram：

“上eα血相殉，由血αムfJ吋わ的伽e乃CgOJ鮎川わJ以〝たα〃ddCJf〝血W町0月e虎∫fre∫J如椚

わ”

ThedeRnitionincludestheconceptof“innuence”andtaskdefinition（“inthewayonedesires”），but

leavesitimpliedthatsuccessfulimplementationofleadershipissituationaL Byapplyingleadership

traininginvariousscenarios（at－Sea，StudentactivityorganiZations，athleticteams，etC．）itbecomes

Obvioustostudentsthatthechoiceofskillstoemploywillvaryaccordingtothesituation．Accordingly，

indesignlngatrainingprogramonecanconcentrateontwoprimaryareaS，thatofmotivationandthatof

beingabletocreatecleartaskde爪nitionsoraninsplrlngvision・FocuslngOnthesetwoleadership

COnCeptSCanprOvideabasisuponwhichtobuildaleadershipprogramataninstitution．

3・LeadersbipVerstLSManagement

BeforeprogresslngtOWardsamodelitmaybeusefultoexploreleadershipasitrelatestomanagement・

Therearedi脆ringopinionsastohowleadershipdi脆rs丘ommanagement，ifatal1・Itseemsobvious

thatsomeleadersaree脆ctivemotivatorsorexcelinforginganinspirationalvisionwhilebeing
inefftctiveincoplngWiththeday－tO－dayoperationsofanorganization・Itisalsoclearthatsome

managerSdonotexhibitanyabilitytopersuadepeopletoachieveinanyareaotherthanonetheyhave
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beengivenauthorityoverbysomeoutsidepower．Fewresearchershaveeverindicatedthatmanaging

andleadingareequlValent．MostagreethattheyarequaLitativelydifftrentandsomebclievethattheyare

mutuallyexclusive．ThoseinthelattergroupthinkthatmanagerStendtogetpeopletodothings

efficientlyandtendtobeorientedtowardsthestatusquowhileleaderstendtobeinnovativeandmarshal

COnSenSuSinagrouptoworktowardthoseef払rts，uSually丘amedinavisionforthefuture．Forexample，
BennisandNanus（1985，p．21）proposedthatmanagersdothingsrightwhileleadersdotherightthing
andimplythatthetwoarevcrydifftringactivities・

Bass（1990），Hickman（1990），andKotter（1988）areamOngthosewhofeelthatwhileforthemostpart

involvingdif稔rentprocesses，itisnotproductivetoviewmanagerSandleadersasspeCificallydifftrent

typeSOfpeople．TherearemanyeXamplesofpeOPlewhocouldbothmanageandlead・Toviewone

perSOnaSaleaderandanotherasamanagermaybetoosimplisticaviewoftheworldandpresumesthat

OnCelabeledasoneortheother，itmaybeimpossibletofunction，Ortrainotherwise．

Theauthorsembracetheviewthattheyarebothcomplexhumanactivitythatcanbemasteredbythe

SameperSOnandthatmayhaveinterconnectingskillsetsattributabletothem．Accordingly，theskills

COmmOnlyrelatedtomanagement（Plaming，OTgani聖g，COntrOlling，COmmunicating，etC）areapartof
theleadershiptrainingmodeltoensureamorelnClusIVeprOgramforthestudent．

4．Motivation

Asmentioned，mOtivationisoneofthetwoprlmaryaSpeCtSOftheworkingde茄nitionofleadership．

GettingpeOPletomove，aCt，think，etC．hasbeenthetopicofmanytheoriesandisdeepIyimbeddedin

howoneviewssomebasicquestionsonmankind．Arepeoplefundamentallygoodorevil？Arethey

activeorpassivebeings？Arehumantraitsandbehaviorsinheritedorleamed？Youranswerstothese

questionsmaywellformthefbundationofyourbelief岳astohowpeOplemaybemotivated．Forexample，

ifonebelievesthatifleRalonepeoplewilInotworkfortheovera11goodofthegroupyouwi11erect

SpeCincandrigidboundariesforacceptablebehaviorasapartofgettingpeOpletoachieve．Orifyou

believethatpeoplearepassiveyouwillneedtoprovideconstantstimulitogetthingsaccomplished．And

ifyoubelievethathumantraitsandbehaviorsarepredominatelyinherited，thenthereprobablyisnoneed
totrainindividualsatal1，justde甫nethecriteriafbrleadership，aSSeSSStudentsastowhethertheymeet

themandthenlabelthosethatdoas uleaders，，．

WhatisimportanttOamOdelfortrainingstudentsinleadership（andmanagement）isthattheinStitutions

decidewhichassumptionsandtheoreticalapproachesaretobethebasesfortheprogram．Thereare

manytOChoosefromandcanbefoundnotonlyintheliteratureonleadership，butintheology，

Philosophy，SOCiology，pSyChologyandanyotherneldthatmayhelpdenneyourcultureandbelief岳about

Whatmotivateshumanbeings．Itisvitallyimportant，however，thattheinstitutiongothroughtheprocess
Ofde点ningtheoreticalbelief岳inordertoprovidealeadershiptrainingprogramwithanrmfoundation

丘omwhichtooperate．Whetheryouchoosethe“selfactualizing’’hierarchyofMaslow’S（1954）needs，

FrenchandRaven’S（1959）powertaxonomy，theteachingsofMohammedorBudha，OrMcGregor（1960）

andOuch’S（1981）assumptionsofX，Y，OrZpeOPletypes，theinstitutionneedstodecideonwhatit

believesmovespeOPletoaction，tObemotivated，andbuildtheprogram舟omthere．Asthereare

di晩ringbelief岳fromcountrytocountry，打omculturetoculture，舟omgendertogender，etC．，thispaper

wi11notadvocateanyparticularmotivationaltheory．Rather，Weadvocatethatyoudeveloporadoptone

asabasicstepindeveloplngleadershiptmining，andrecognizethatintoday’S’maritimeworldfuture

marinerswillencountergreathumandiversitythatmustbeaccountedforinadoptingapersonal

leadershipsty1e．Theunderstandingofdiversity，Culturalorotherwise，muStbeapartofanyefftctive

leadershiptrainingprogramatmaritimeumiversities．

5．T鮎kDe爪nitiomamdVkiom

Toclearlydenneataskrequiresanabilitytounderstandthenatureoftheworkbeingattemptedandthe

O叫ectivedesired，aSWellasanabilitytOef托ctivelycommunicatewithpeOple．Todescribetheskills
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neededtocreateandrelateacompe11ingandinspirationalvisionismoredifncult．TheyappeartObea

JOlntPrOductofexperlenCe，perSOnalcommitment，dedicationtoasetofvalues，intuition，and

CircumstanCeSthatcreatea‘Lwindowofopportunity”forchange（Bennis＆Nanus，1985）．Itisessential

tohavea oodunderstandingoftheorganizationorsocialgroup，it’sculture，andtheuJlderlyingneeds

andvaluesofthoseyouwishtolead．Rarelyarevisionscreatedthroughthesoleeffbrtsofasingle
perSOn．Rather，theyaretheformed舟omthecontributionsofmanyOVertimethroughdiscussions，舟om
exploratoryactivity，andtherennementofideasthatemerge舟omsuchef払rts．Fromleadershipresearch，

theoreticalthought，andpractitionerinsightsYukl（1998，P．446）providessixusefu1guidelinestohelpin

theformationof‘～isions”．Theyare：

1．1nvoIvekeystakeholders－thqymustbes仰OT・tLveqfyourqgbrLs
2．IdentifyStrategico切ectiveswithwideappeal一ゐvelqpiqgsharedvaLuesjbrthe

grO叩7

3．Identifyrelevantelementsthatalreadyexistinthe“old”－a／inktotraditional

Vd血e∫Cα〝　e伊C〟veかHy仇扉Jo〝喝ね〟好〃gW

4．LinkvisiontothecorecompetenCiesofthegroup－Pe甲hmzLStbeconvincedthat

〝0椚α加r力ow厄rd柁αJと加g血V由io〝椚即∫ge朋，fJf∫〝0g0〟蕗i血書鹿作。研げ

ク0∬蹴〟ケ

5．Evaluatethecreditabilityofthevision－beprqpared10SuCCe且がL砂嘩ndit
6．1Continuallyassessandre丘nethevision－∬timechangestheworhivisiofZSmLV／

血Ⅳeねdd如‘orCred川砂椚町beJo∫J

Inessence，taSkde茄nitionand‘～isionmaking’’requlreCriticalthinkingskills，ef托ctivecommunication

Skills，theabilitytounderstandandsharethecultureofthosethevisionismeanttobefor，andan

awarenessoftheneedtoconstantlyre－eValuatecredibility．

6．TheITlgredientsofaModelfbrLeadershipTraining

Wehaveidentinedthetwomqjorskillandknowledgeareasthatneedtobeincorporatedintoamodelfor

aleadershipprogram．Studentsneedtobecomeversedina）motivationtechniquesandb）task／vision

dennition．TheformermayvarysomewhatfromcuJturetocultureandeachinstitutionmustidentifythe

motivationcriteriaitwishesstudentstobefamiliarwith．Thelatterhavebeenmorespecificallydenned

aboveanddonotchangeSignificantlybetweeninstitutionsoftheworld（inparticular，therehasbeen

muchnewresearChdoneoncriticalthinkingskillsthatcanbeused）．A氏erthedesiredskillsand

knowledgeareidentined，themethodologytobeusedtodevelopstudentsinthemshouldbechosen．

ThreecategoriesofleamlngaCtivitiesatmaritimeuniversitiesaresuggestedasmethodologies．The丘rst

isthetraditionalclassroomcurriculum，thesecondisspeCialtrainingprogramS，andthethirdis

experientialleammgopportunities．Allareinherentinmostmodelsoftraditionalmaritimeeducation

and，therefore，makeinstitutingaleadershipdevelopmentprogramlessdauntingtherethanatmanyOther

typesofinstitutionsofhighereducation．Theydo，however，havedifftrhgrolestoplayinproviding
leadershipskillsandknowledge．Theauthors’suggestthefo1lowlngaSaguidelineforselectingwhento

usewhich：

DesiredOutcome MethodoloEY

Knowledge　　一一一一－”－－・－M－－－－－＞　InformationalActivity

Skill　　　　”－”－－一一一一一”－”＞　　TrainingActivity

Experience　　－－－”一一P－－－－一一一”＞　　ExperientialOpportunity

Whenknowledgeisdesired，aSinconceptsofmotivationaltheory，CulturalawareneSS，etC．，thetraditional
methodologleSOfinfbrmationtranSfbrseemappropriate．Thisusuallytakesplaceintheformalacademic
Curriculumofourinstitutions．Whenskillsneedtobelearned，trainingmethodologleSareOften
developedandappliedtohelpstudentslearnandperftcttheskill．Whenexperienceisneededtobetter
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understandtheapplicationofknowledgeandskills，praCticalexperientialopportunitiesareusually

providedtothestudent．Takeforexample，theneedformaritimestudentstounderstandcertain

emergencyprocedures・Theywi11takeclassestoacquiretheknowledgeofwhenabandoningashipmqy

benecessary，thenbetrainedinliftboatandsurvivalteclmiques，and伽allybeofftredtheopportunityto

participateinabandonshipdrillstobetterunderstandtherealityofthewholeevolution．Itshouldbe

understood，however，thatdespitebeingfundamentallydifftrent，thereisoverlapinthesethree

methodologleS．TheyarenOtmeanttObemutuallyexclusiveactivities，butrathertoreinforceoneanother

toprovideaneffbctiveleamlngParadigm．

Whatissuggestedisthatinstitutionstrytoidentifywhichoutcomeistobefbcuseduponinwhich
methodology，andsupportedinwhichother（S）．Insodoing，atentativemasterplanOfleadership

developmentwi11emergethanCanbeusedasablueprintormapforimplementation．

7・TheMaineMaritimeAcademyProgram

7・lPlanmmgamdDesignPhase

1984MaineMaritimeAcademymadethedecisiontoinstituteaplannedprogramOfleadershipand

managementtraining・TheAcademyhiredafacultymembertoteacheconomicsandmanagementandto

designandimplementaprogramtodevelopleadershipandmanagementCOmpetenCiesinstudents．A

localsteeringcommitteewasformedtohelpdevelopanactionplanfordesignlngaprOgram．In

Summary，theactionplanbeganwithsimultaneouslyconductingaliteraturereview，holdingaseriesof

focusgroupdiscussionswithindustryleaders，andmakingvisitationstoinstitutionsthathadexisting

leadershipdevelopmentprograms．Thepurposeoftheseactivitieswastogatheralistofskills，

knowledgeandattributesbelievedtoberelatedtoleadership（includingtheadoptionofamotivation

model），Createalistofdennitionsinordertocreateasharedvocabulary，andtocompilealistof“best

practices’’beingused．

Inthemiddleof1985thosetaskswerecompletedandthesteerlngCOmmitteeproceededtoalignskills

andattributeswiththebestpracticesdiscovered丘・Omthevisitations．haddition，thecommitteecreated

anideal“chronologicalorder’’forskills，knowledge，andattributestobetaughtandpracticed．Fromthat

idealplanaprogramwasdesignedthatutilizedexistingcurriculaandtrainingactivity，identinedanynew

COurSeSandactivitiesneededandestimatedthecostsofimplementingtheprogram．In1986acost

ftasibilitystudywasdoneandthe“ideal”progranlreaqjustedtoaceountfortherealityofresource

availability・Thatyearimplementationoftheprogrambegan・However，thefullimplementationofthe

programdescribedbelowwasnotcompleteduntilthe1995－1996academicyear．

7・2TheprogramToday

IndesigningtheprogramtheSteeringCommitteeusedthemethodologyschemadescribeinpart6above．
Skius，attributes，andknowledgewereidentifiedandscheduledtobeaddressedincurricularcoursework

（includinglabratories），SPeCinctrainingprogramS，OrStruCturedexperiences．Thecommitteeinan

earlierphasehadalreadyadoptedatheoryofmotivationthatplacedprimaryemphasisontask
achievement，reCOgnitionofsuccess，autOnOmy（beingresponsible）andtheattractionoftheworkitselfas

motivatingcriteria・Accordingly，forthisprogramtobee飴ctive，thosecriteriahadtobeinplaceif
Studentsthemselvesweretobemotivatedtoleamleadership．Inaddition，itwasrecognizedthatanylack

OfclearstruCturetOtheprogram，OrunCarlnginstruction，OranylackoftruStinrelationshipsbetween

StudentsandstaffWouJdinhibitstudentmotivationfbrleadershipdevelopment．Accordinglyal1program

activitieswereundertakenwiththeseprlnCiplesinmind．TheyareCOnSideredkeytoasuccessful

prOgram・

Unfbrtunately，afu11descriptionoftheprogramatMaineMaritimeAcademywouldtakemorethanthe

SPaCeallowedforthispaper・Therefore，theprogramwi11beonlyoutlinedexceptwherespecialmention
iswarranted．

7．3AcadenicCurriculum

MaritimestudentsarerequiredtotakecoursesinWrittencommunication，aSpeCiallydesignedsetof

COurSeSthatexploredifftrentculturesthroughthehumanities，andseveralcoursesthatexplorehuman

behaviorasindividualSandingroups．A“WritingacrosstheCurriculum”programalsoinfuses
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SignはCantWrltlnginothercourseswithintheirm年iorfkldsofstudy．Likewise，OralCommunicationsand

questionsofethicsareinfusedintobothmaritimeconcentrations．Engineersarealsorequiredtotakea

managementCOurSeandatechnicalwriting ourseaspartofthecurriculum．Thesecoursesparticularly

addresstheskillsneededintaskdennitionandcreatingavision，includingcriticalthinking．

7．2　SpeeialTrahhgPrograms

Aprogramtitled“PersonalDevelopment”wascreatedthatrequiredstudentstomeetonehourperWeek，

Similartoaclass，insmallgroupstodiscussavarietyofissuesdeemedimporanttoofncerdevelopment

butnotoRenfoundincoursework．Includedintheseclasseswereconceptsofmanagementand

leadershipthatwerescheduledtobeaddressedduringthetimesintheirfouryeartrainingthatwould

makethempertinenttotheparticularstageofeducationandtrainingtheywerein．Forexample，Cultural

awarenesswasaddressedjustbeforestudentsembarkedontheirannualinternationalcmises．Leadership

PnnCiplesandgroupexercisesareaddressedasthethirdyearstudentsbegintoassumeleadershiprolesin
thestudentbody．Guestlecturersareusedaswellasinstitutionalstaffl

Allstudentsparticipateinaweeklongorientationprogramwhenthey丘rstarriveattheacademy．Among
Otherissues，StudentsaretrainedinteamWOrk，COnfidencebuilding，‘‘followership”，andfundamental

humanrelationshipskills．Inaddition，allstudentswhoarechosenforleadershiprolesintheRegimentof

Midshipmen，aSCadetleadersonboardthetrainingvessel，aSreSidencehal1managerS，Studentorientation

leaders，OrpeerCOunSelorsareglVenSpeCialleadershipandmanagementtrainingbeforeassumingtheir

responsibilities・Mostoftheseprogramsareinitiallyawedklongwithfollowuptrainingoccumng

Periodicallythroughouttheyear，SOmetimeswithstudentleaders丘omotherinstitutionsinordertoshare

experlenCeSandbestpractices．

7．3Expedentialoppodunities

ManyeXPerientialopportunitieswerealreadyinexistencewhentheSteeringCommittee茄rstbcganits

deliberations．Thoseexperiences，however，WerenOtlinkedtoanyeducationandtrainingotherthanthe

On－thejobleamingthattookplace・Ifstudentsdevelopedleadership，itwasadhocleamlng，almost

accidentalandcertainlynotbydesign．TheLeadershipandManagementProgramalignedthose
experlenCeSwithacademiccurriculumandtrainingprogramsspec摘callydesignedtohelpstudents

maximizethebenentofexperience．

ExperientialleamlngOpPOrtunitiesinleadershipincludepositionsinthestudentreglmentalorganization，

theshipmanagementOrganization，reSidentialmanagers，ath1etiqteams，Studentclubs（OVerlO），the

Orientationprogram，theRegimentalTrainingProgram（ayearlongprogramtrainingかstyearcadets），

PresidentialGuides（astudentpublicrelationsgroup），theband，thedri11team，aCademy－widecommittees，

andthewatchsystem．StudentsarepreparedfbrtheseactivitiesthroughclassesandspeCialtraining

prOgramS・

Ofparticularnoteistheannualtraimingcruisewhereupper－Classstudentsmustmentoranunderclass

Studentfortheentirecruise，andwherethosemostseniormusttminandevaluatetheperformanceof

Studentsjuniortothem．Thoseseniorsaregradednotonlyonhowtheyperformedtechnicallyontheir

WatChbutasJolmPaulJonesstated，“agreatdealmore”．Theyaregradedontheirabilitytomanageand

leadothersasanintegralpartofbeinganOfncer．

Lastly，Studentsarerecognizedfortheirexperiencesthroughasetofawardsthatstudentsareallowedto
WearOntheiruniforms（ribbons）or丘ametOhangonawall（certi重cates）．Theseawardsaremadeatan

endoftheyearbanquetandpublicized．

8．Summaけ
Itisimportantthatmaritimeomcershavetheabilitytocreatesaftandefficientvoyages．TheycannOtdo

SOalone，butmustdependonotherstoperforminthewaytheo餌cerwantsthemto．ExercISlng

knowledge，Skills，andunderstandingtomotivateothersisleadership．AlthoughdifnculttospecincaIly

de伽eorscientincallyresearch，enOughisknOwnthatmaritimeuniversitiescandesignprogramSfbr
htureomcersthatintroducethemtoleadershipinastructuredway．SuchadesignrequlreSanalytical

thinkingaboutwhattoincludeinsuchaprogram，efftctivemethodologiestohelpstudentsacquirethe

Criticalskillsandknowledgeident摘ed，andresourcestoimplementtheprogram．Itishopedthatthis

paperhasprovidedsomeguidanceinsodoing．
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MaritimetraiJIingandresearChactivitiesuslngahigh－teChtrainingship

HFukae－maruII

YoshiiiYANO，Captainofthe仕ai血阻血pFukacdam

HideakiSUGrrA，DirectoroftheSeaTminingCenter

KobeUniversityofMercantileMarine

5－1－1，Fukaemimi－ma血，Higasinada－ku，Kobe658－0022Japan

咄皿0＠∝．bhosen・紙jp sugib＠cc．bhosen・aCjp

Abs血et

TheSeaTminingCenterofKobeUniversityofMercantileMa血eisauniqueCenter，Whichprovidesstudents

withopportunitiesofresearchonmaritimeafhirsandinstruCtioninseamanShipskillsutilizingthetraimingship

andthesmallvessels．nLeFukae－maruisa449GT’stminingshipbelongingtotheSeaTrainingCenter，andisa

high－teChtraimingshipequippedwithmodernapparatusfornavigationandadataprocessingcomputerwith

LocalAreaNetwork（LAN）systemcorLneCtedwithopticalfiberforcollectingdatarelatingtonavigationand

engineconditionsatseaaswellasinport．Therefore，Shehasbcenusedforonboardtrainingtoumdergraduate

StudentsasanOrdinary仕aimingshipandforresearchactivitiesonsafttynavigation，e飴Ctiveoperationand

environmentalprotectiontogradtdestudentsandacademiCstaffasafloatinglaboratory．

Thedetailsoftheshort－termtraimingprogramSuSingtheFukae－maruareintroducedandtheadvantageSOfthe

tminingcurriCulumoverothertminingmethodsarediscussedinthispaper．Theauthorsalsointroduceresearch

activities，VJhichhavebeencarriedoutontheFukae－maru．Asasummaryofthistopic，thee飴ctiveuseOfsuch

ahigh－teChtminingshipnotonlyforonboardtminingbutalsoforresearchactivitiesisdiscussedandproposed

toachievethemainpurposeofmaritimeuniversitiesovertheworld，WhichisshownaSaSlogan’一Saftrshipping

mdCleaneroceams●■．

1．Introdue鵬on

KobeUniversityofMercantileMarine（KUMM）hasbeenestablishedon26thMay1952．Thepurposeof

establishing KUMMis to provide studentswitha goodknowledge oftheoriesand technology required

espeCiallyinthe丘eldofmarinescienceandengheering，andtoinstillhighintelligenceandrichcultureintothe

Studentssoastoenal）lethemtocontdbutetothedevelopme山OfseatranSPO血ionandotherm訂ineindustries．

TheFukae－maruhasbeentakenanactivepartinthehistoryofKUMM．TbepresentFukae－mamCOrreSPOnds

tothethirdgenerationbeingcounted録omthefotmder．ShehaLSbeenbuiltinOctober1987，andsheisnow14

yearsold．

ThehighlydevelopedtechnologyandequipmentshavebeenadoptedintheFukae－maruforthepuposeof

education，PraCtice，training，mVeStigationandreseaqch．Thenthese払cilitieshavetakenanaCtivepartnowand

havecomibutedverymuch．Inthispaper，therecentactivitiesoftheFukae－maruBLreintroduced，andtheideal

imageinthefutureofherasatminingship，WhichbelongstoKUMM，isdiscussed．

2．TbeP血でipalPadicdar苫0－仙eFuka伊maru

Owner：MinistryofEducation，Culttm，Sports，ScienceandTeclm0logy

User：KobeUmiversityofMercantileMarine

Belonging：SeaTrainingCenter，KUMM

Delivered：14thOctober1987

Builder：MitsuiEngineeriJlg＆ShipbuildingCo．，Ltd．，TamanoWorks，Japan

Kindofship：Trainingship Type：TwindecksFlushdecker

Plyinglimit：Greatercoas血gservice，Class：JG

Grosstonnage：449tons，Internationalgrosstonnage：674tons
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Loa：49．95m，Breadth：10．00m，Depth：6．10m／3．75m，Draft：3．20m

MainEngine：Diesell，100KWXl，EngineRoomMOquali丘cation

Prope11er：4bladedCPPwithanticlockwiseturn

Servicespeed：12．5Knots，CmiSingrange：3，000Nauticalmiles

Complement：64Persons（Captain皿dCrew12，Professor4，Cadet48）

Fig．lTheFukae－maruberthingatthemoorngpondofKUMM

3．SeaTr如血喝Center

Fig．2TheSeaTraimingCenterofKUMM

TheSeaTminingCenterhasbeenestablishedinMay1983，andbeenrefurbishedin1997toresearChandto

instruCtaboutmaritimea飽irsoftheuniversityaSaSuPerlativedegreeofmariti血etrainingorganizationwhich

JapaneSe Governmentadmitted．Therefore，theroleofthe SeaTmining Centerisnevertoaimthecourse

COnCemngSea血rer’squali重cation，andthisCenterispeculiarfacilitiesforthestudentsofKUMM．

TbepurposeofestablishingtheCenterisasfollows．

①Admimisterthetrai血gshipandtheothersmal1vesselsofKUMM
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②Managementofeachpractice払cilitiesaroundmooringpond

③ExecutionofboatseamanShipandshipmanagementpraCticeprovidedincurriculum

④ResearchandinstruCtioninseamanShipskillsonmaritimea飽irs

Traimingship’’Fukae－maru”，trainingboat■’HakuoHand’一Muk0－maruM，CrulSlngyaCht”ⅢeinerBergll，CutterS

etc．belongtothisCenter．haddition，thereareShipHandlingSimulator，RdarNavigationSimulator，Rope

WorkExerciseRoomandMarineCommunicationsExerciseRoomasattachedtraimingequpmentforstudents．

Moreover，therearecutters，yaChtsandboatsasstudent’schbactivities．

4．TberesultsofSerYiceoftheFukae－marubrotLeyear（lst．Apri1，2000～31st．MarCh，2001）

ThedaysofserviceofFukae－marl10fthepreviousyearwerel12days．Besidesthis，therearealotoflecture

andhandlingpracticeofnavigationinstrumentSOhboard，andvisits．However，thesearenotcountedonl12

days．ThenumberofpeOPlewhovisitFukae－mamberthingatthepondofKUMMexceeds700foroneyear．

4・lThepurpo＄eOftheACtivityanddaysofservice

Total112day＄

国ShipmanagomentPraOtk〇
四Fiddinvostiga七onandre＄OarGh
■ExordsoIandⅡinsoamanship
□RequestofcorTlmeTTlOrationevent

■Expo而nGe抑d trainingomba血吏on
■oponc01kgoandsChooIc仙d帽n－印8Gial

国EventOfKUMM

国OtherUniversityembartation
■TriaIhrmaintain即168

因DrYdoCking

Fi＆3　PurpoSeOftheactiv托yandday＄Of＄erYice

4・2Thehtalnu皿erOfperSOnO皿board

EZZshipmanagementpractice

園EventofKUMM

LFieldinvestigationandresearch
□Requestofcommemorationevent
I openco”egeandschooIchildren－

SPeGialGOUrSeS

1274　　■ExerciseIandⅡinseamanship
32．2％　　圃Experienceandtrainingembarkation

困OtherUniversityembarkation
■Drydocking
辺Trialbrmainhinance

Tota13．961perSOnS

Fig．4TotaJnumberofper＄OnOnboard
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4・3Thetlass漬eadonandpereentageOIper等OnOnboanl

5・Shorトtermtrahhgpro訂amOr仙eFukaかmaru

TbefourdepartmentsarePrq訂ediJlthefacultyofKUMM．

①DepartmentofMaritimeScience
NauticalScienceCourse

MarineEngineeringCourSe

②DepartmentofTransportadon＆InformadonSystemsEngineering

③DepartmentOfOceanElectro－MechanicalEngineering

④DqpartmentofPowerSystemsEngineering

Maritinelicenseofdeckofncerorengmecrisclassi鮎dintothesixclassesrespectively．Thecurriculumof

DepartmentofMaritime Scienceisorganizedtomeetthethirdgradedecko伍cerorthirdgrademaritime

englneerlicenslngrequlrementS．Thestudentwhohopesfortheacquisitionofthemitimelicensecantakea
nationalexaminationa鮎rcompletingtheon－boardtraiming，describedlater．Theon－boardtmimingisdonewith

thelarge－SCalC，OCeangOlng，trainingshipsofNationalInstituteforSeaTmiming，hdependentAdmimistrative

Institution，Mi血stry ofLand，丘astruCttFeand TranSPOrt．The above－mentioned students must complete

On－bo訂dtminingIof3monthsandon－boardtrainingⅡof3monthsbygraduationofthefaculty．Then，they

PrOCeedtotheSeaTrainingCotuseof6monthstogetthe12monthslembahioncaRerforthelicense．The
fleetsoftraimingshipsareshownbelow．

①Ginga－maru　4，888GT－S，Loa115m，Dieselengine4，560KWIset，Cadets180
②seiun－maru　5，884GTs，Loal16m，Dieselengine7，723KWIset，Cadets180

③Hokut0－maru　5，877GT－S，Loa125m，Steamturbineengine5，148KWIset，Cadets160
④Taisei－mZm　5，886GT，S，Lea125m，Steantufbineenかe5，148KWIset，Cadets140
⑤Nippon－maruくTallship〉　2，570GTs，LoallOm，Dieselengine2，206KW2S鴎Cadets120

⑥Kaiwo－mml　〈Tal1ship〉　2，556GTs，I，OallOm，Dieselengine2，206KW2set，Cadets130

TheuniversityistakingchargeofthepractiCaleducationinnavigation，Shiphzuldling，SeamanShip，marine

Saftty，COmmmiCations，naVigationalaidsand maritime regulation etc．，eXCludingthe embarkation career，

demandedasasuperlativedegreeofmitimetminlngmiversityinJ叩an．Toe血cethecontentofthe

PraCtiCaleducationforthe studentsmore，andtomaketheunderstandingdeepened，aneXPerinentanda

Short－termtrainingprogramOnboardtheFukae－maruareeXeCuted．Thestudentsotherthandepartmentofmarine

SCienceneednotacqulremaritimelicense，therefore，theon－boardtraininglSnOtimposed．However，Ship

managementpraCticeortheexperlmentOnboardtheFukae－mamhasbeenimposedatthethirdschoolycarin

COnSiderationoftheviewpointbywhichabundanteducationtalentispromotedaboutmaritimeaffhirs．
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5．1NauticaIScieneeCoul笥ちDepa血entorMad飽meSCienee

5．1．1ShipmAtL＆gementPraCtice1－1くatthebstschoolyear：2days〉

ThisonboardpracticeisthefirsttimeexpenenCeforfreslmanOfundergraduate．Studentsexpenencethe

WOrkssuchaswatchkeeping，leavlngandenteringport，anChoringandwatchondeckasaninitialintroduction

forvari0usOnboardpractices，Whchwillbedevelopedinthefuture．Theurgentdri11suchasboatstationand丘re

Stationisdone；mOreOVer，thestudentsexpenencevariousStations，Whichrelatetotheserviceoftheship．Basic

POStureCOnCemingthemaritimea飽irsandseamanShipskills，Whichwi11beneeded，isacquired．Andtheytmin

thenaturessuchascooperationandsiamanShipthroughthelifeandjointworkonboard．

ThemaincontentofshipmanagementPraCticeI－l

Attentionandinformationofonboardpractice，DeckandenglneWatChkeeping，Steerhandlingexperience，

Visitofn訂rOWChannel，Emergencystationdri11，Handlingof丘陀fightingapparatusandl脆mig

applianCeS，Visitofa肛horwork，Visitofworkonleavingande血eringport，etC．

5．1．2ShiptnanagementpracticeI－2くatthesecondschoolyear：2days〉

Studentsdeepenknowledgeconcemlngmaritimeafhirsbyinvestigatingandreportingtheproblemaboutthe

ShipequipmentsandstruCture，maritimeregulationsandmarinetra伍cregulations・

ThemaincontentofshipmanagementPraCticeI－2

Investigationofequpmentsoftheship，DeckandenglneWatChkeeping，Visitofnarrowchannel，

Emergencystationdri11，Handlingofbe丘gh血gapparatusandlifemigappliances，Anchorwork，

Workofleavlngandenterngport，etC．

5．1．3ShipmanagementpraCtice1－3〈atthejunior：2days〉

Shipma眠uVerandanChoringwo止areexecutedinindividualortheteam．Twobuoysaresetupal）Outl．5

nauticalmiles apart，then student’s practice approaching tothe buoy andleavlnguslng main enginewith

COntrOllingtheship．ThspracticeisthesummaryOfshipmanagementpracticeI．

Themaincontentofshipmanagementpr誠ticeI－3

ShipmaneuVerwithcontro11ingmainengine，DeckandenglneWatChkeeping，Visitofnarrowchamel，

Emergencystationdri11，Handlingof血e負ghtingapparatusandlifesBLVingappliances，Anchorwo血，

Wotkofleavlngandentenngport，etC．

5．1．4ShipmanagementpracticeⅡ　〈atthesenior：4days〉

Asasummaryofthefhcultyeducationconcemingmaritimea飽irs，andinspeCtionofknowledgesuchasship

managementandtheseamanShipskills，ShipmanagementPraCticeⅡisexecuted．PassingthroughtheinlandSea，

theimprovementoftheabilitydemandedbythedeckofncerinchargeisaimedat．ShipmaneuVerandanchoring

WOrkareexeeutedinindividualortheteam．Theprogramofthispracdccencouragesthestudentstodevelop

也eirleade円山pfbrac叩血．

ThemaiJICOntentOfshipmanagementPraCticeII

ShipmaneuVerandanChoring，Navigationscheduleplanning，DeckandengLneWatChkeeping，

Narrowchannelpassing，Emergencystationdri11，Handlingof丘refighting叩ParatuSandlifesaving

叩Pliances，Anchorwork，Wo止ofleavlngandente血gport，etC．

5．1．5ExerciseIatLdⅡinseamanshipくatthejunior2days，Semiorlday〉

Students have exerciseIat thelattertermOfthejunior and exerciseⅡatthefirst termOfthee senior．

Man－OVer－boardmaneuVerandZtrialmaneuVeraredonebychangingvariouselements．Thenstudentsreport

theanalyticalresultbasedontheacquireddatawithareportofthecontroIcharacteristicofCPPship．Workof

leavlngandente血gportandpracticeoftheoperationofthenavigationequpmenta托doneatthesametime．

5．2Marh帽Enghee血gCourse，Depa血entofMad侃meScience

5．2．lShiptnatLagementPraCtice〈semior4days〉

StudentsembafktheFukae－mamaSaSummaryOftheknowledgelearntbyalectureandacurrentpractice．

First，theypracticcmainengmeandauxiliaryenglneOperationfortwodaysonboardtheFukae－mamOfthe

universitypondandunderstBLndthestruCtureandfunctionofthem．Then，theyhaveafourdqysonboardpractice

tounderstandanoverallenglnePlantaSaSummaryOfshipmanagementpractice・

Tbemaincontentofshipmanagementpractice

Engineanddeckwatchkeeping，MainenglneandauxiliaryenglneOperation，
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Visitofnamwchamel，Emergencystationdri11，Handlingof丘柁figh血gapparatusandlifesaving

applianCeS，Anchorwork，WorkofleavlngaJlderLteringport，etC．

5・3LaboratOry h Tr＆nSPOrbtiotlSystcm ScienccⅡ，Deparhent oITransport＆tion＆IJLbrnation

SystemsEnか恍血gくjunior4d町S〉

Studentsunderstandtheoutlineoftheserviceoftheship，anddovariousexpenencesonboardbesidesthe

W如Chkeephg，或eerbm劇hg，etC．

ThemaincontentofLaboratoryinTranSPOrtationSystqmScienceⅡ

Attentionandinformationohboard，Watchkeepingexperienceondeck，Steerhandlingexperience，

Visitofnamwchannel，Emergencystationdrill，Handlingof血e負ghtingapparatusandlifesaving

appliances，Visitofanchorwork，Visitofwo止onleavingandenteringport，

hvestigationof血ipequpment，Hatborinvestig如ion，etC．

5・4DeprhentofOceAnElectro－MecbnicalEJIgiJleenJlgandDeparhentoEPowerSystemsEngineenJlg

5．4．lShipmanagementpmCticeqmior4days〉

StudentsunderstandstruCtLmOfengine，thebasisoftheoperationofmainenglneandauxiliaryenglne，and

theengineplantthroughthepractice・nCntheyunderstandtheoutlineoftheserviceoftheship，anddovari0us

expenenceso血0訂d．

ThemaincontentofshipmanagementPraCtice

Attentionandinformadononboard，Watchkeepingexperienceonengineanddeck，

MainenglneandauxiliaTyenglneOperation，SteerhandlingexpenenCe，

VisitofnBLrrOWChamel，Emergencystationdri11，Handlingof鮎e丘ghtingapparatusandlifesaving

appliances，Visitofanchorwork，Visitofworkonleavingandenteringport，etC．

‘．Other“戒vi銘es

6．1Ⅰ皿VeStigatiotLandresearChcruise

TheinvestigationandresearchcmiseisexecutedinSeasonofspringandsummer．Alotofstudentsand

reseqchersparticipate丘omotheruniversitiesandresearchl血oratoriestothiscmiSebesidesthatofKUMM．

ThecmiSingperiodisfor曲otrt4daysinspring，9－10daysinsummer．nLeareaOfactivityisdecidedaccording

totheconte山Ofthethemeofinvestigationandreseamh．

6．2Commemorationorrequcstcruise，eXPerienceembarkation

Openingstothepublicandexperience embarkation訂e eXeCutedincooperationwithsuchasmaritime

OrganizationofHyogopre血沈ureandKobecityforadayto3days．Atthistime，theenlightermentactivitiesa陀

donetothepublicincludeschildrenabouttheprotectionofoceanicenvironment，theimportanCeOftheseaand

marinet帽nSpOrtation．

‘．3Trahhgonboard

OnboardtrainingisexecutedforthenewinstruCtOrandsta托staffgroup，reSearChgroupofKUMMandfor

Ⅵ鵬Ousreseamh伊OupSOubide．

6・40PencoIIege，ExperienceembarbtioAforchildren

TbeopenCOllegeisexecutedforthemanandwomanmOrethanthehighschooIstudentfor4daystolOdays

dependingonthethemeofthecourse．Moreover，eXPenenCee血b訂kationlikeasummerschoolandsummer

SeminarisexecutedfortheschooIchildrenforadayto2days．
6．5EventoIKtJMM

TheexperienceembarkationfornewundergraduatestudentsandgeneralperSOnattheUmiversityfestivalis
executed．

6・6Trahingonboardofotheruniversity

The ship trainingis executedforthe students ofDepartment ofEngineering ofKobe Universityand

UniversityofOsakaPrefecttmfor2daysto3days．

6．7T血Irun

Thetrialrunisdoneatleastonceeveryweekwhenthereareneithervari0usPraCticesnorexpenmentS・The

CheckandthemaintenanCeOfmainenglne，auXiliaryenglneandvariousshipequpmentaredoneatthischanCe・

Inaddition，thepreparationforvariousservicewhichwillbedoneinthefutureandshipmairLtenBLnCea托done
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WhileberthingatthemoonngpondofKUMM・

7LANsystetLISaSafl08tinglaboratory

OneofthefeaturesoftheFukae－maruishavingadataprocesslngrOOm，Whichconveysnotmerelydatafrom

theapparatusthroughLANsystemusingoptiCal丘bertoamiCrocompder，butalsoremotecontroIsignalsto

each equipment，thusmakingit possible toperform experimeds，reSeaqChand survey throughthis data

PrOCeSSlngSyStem．hadditiontothat，alargenumberofapparatusandsystemswiththelatestelectronics

technologyareadopted．Thiskindofshipwithsuchasystemiscalleda’’high－teChship’一，andisexpectedto

anSWertheneedsoftheneweraandsoIveanyPrOblems，Whchmightariseinthecotmeofthestudents－

tmining，eXperimentsandresearch，aSWeuaSinstruCtOrS．・TheLANsystemoftheFukae－manlCanbecollected

aboutnavigationinformation，mainenglneandauxiliaryenglneinformation，ShipmaneuVerinformationand

oceanic weather observationinfornM瘍ion．Moreover，a display，areCOrd aLnd amanalytical血nction ofthe

recordeddataarepOSSeSSed．ThesearecomposedofthemaindevicesetupbythedataprocesslngrOOmanddata

input－OutPut，displaydevice setupinafixedplace・Necesary datacanbe collected O・1－SeCOnd cyclein

high－Speedsystemwhenexperime鴫researchandinvestigationa托Camiedout・

7．1Nu皿berormeasurementpoints

AlotofmeastmmentpointsshownaSfollowsaqeprepared．

①Navigationsystem：23poids（Time，Heading，Shipspeed，Lat・，Long・，Wind，etC・）

②IntegratedradionaNigation：12poids（Time，Lat．，Long．，ShipcourSe，Shipspeed，etC・）
③ARPAandRADAR：198points（0wnShip．SandTarget■sCourse，Speed，Admuth，DistanCe，etC・）

④Navigationlog：7points（Shipcotuse，Shipspeed，Wind，Enginerevolution，TelegraphinstruCtion，etC・）

⑤Trackplot：8points（Time，ht．，Long．，Tumingratio，DistanCerun，etC．）

⑥Engineco血01system

MaiJlenginethermalefnciencycalculation：5points（Fuelfl0wingqtumtity，Sha負horsepower，etC・）

Monitoroftemperaturefordatalogger：9poids（Mainengineexhaust，etC．）

Waming：177points（MainengiJleandauxiliaryengine）

⑦Environmentsystem：33pohts（Lat．，Long．，Current，Temperature，Depth，etC．）

⑧Theweathertrend：8points（Time，Lat．，Long．，Depth，Wind，etC．）
7．20ther伽ne偵ons

ConnectionwithcampuSinformationnetwok

8．tnYeStigationandresearchdoJlereCetLtlyusingFuk且e－mAru

ResearchersandstudentsinvariousfieldsusetheFukae－manl．Andvariousexperiment，investigationand

researcharedone．

Theresea血themesdonerecentlyareshownasfollows．
・Observationofthegreenhousee触tgasinairandseawater
・ObservationofflowstruCtureundertheseawaterofOsakaBay

・Observationofmicroorganismandphysicalobservationofsurhceseawater

・Measurementofopticalcharacteristicofaerosolinseaarea

・Measurementofthesunradiation

・Performanceevaluationexperimentofnewtypehybridfenderwithoilmechanism

・PerformanCeeValuationexperimentofthedeviceofmovementpreventiononshipberthing

・ExperimentofnewtypeoilcurtainexpanSionforoilspilloftheship

・Reseuchonamgeme鵬OfcontrolbuttonofARPAandRADARpanel

・CollectionofradarreflectionintheareaofSetoinlandseaforeducation

・Measurementofsinkingvolumefromseawaterlevelofamanwhofa11intothesea

・MeastJrementOfseawaterlevelofthemidshipofhullsideinhighwaves

・ResearchonhumanfactoraboutdutyOfBceronwatch

・Measurementofsightfunctionofdutyofnceronwatch

・Actionrecordofeyemovementofdutyofnceronwatch
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・Measu柁mentOfhummbodyreactionwhenshipin血ake

・Evaluationofth也uuabilityofwheelchairsinoscillatoryenvironments

．BasicexpenmentOfdataacquisitionandtranSfersystemforshipnavigationusingIPnetwork

．BasicexpenmentCOnCCmlngShipoperationmanagementSyStemWhichusesIT

・PerformanCeeValuationofnewnavigationsystemwithECDIS

・Developmentexperimentofembarkationperson－smonitoringsystemofaship

・EvaluationexperlmentOfanti－foulingpaintofaship

・Applicationexperimentforanti－foulingpaintofashipusingbiodegradablehighmoleculecompound

・hvestigationofmarinetra餓cinn訂rOWChannel

．Basicexperimentofwindpowergenerationoftheshipunderway

・Generatedelectricpowersupplyfromshiptoland

●　PerformanCeeXperimentofshippropulsiononpasslngyear■schange

．TherelationbetweenshaRhorsepowerand血ipspeed

．BasicexpenmentOfforecaLStSyStemOfshipmovement

．Researchonmonitortechnologyofcombustionpressu托Ofdieselenglne

●　Meastmentofdieselexhaustelementbyopticalpenetrationmethod

・ExperlmentOfelectricpropulsionbysha氏generatorofaship

・ConstruCtionofshipsupportmedicalnetworkbytrainingship

，．Ⅴkionfbru仙血g仙eFukaeqmru

TheareawhereFukae－mamaCtSmainlyisSetoInlandSea，Whichiscalled■’Setonaikai’linJq）an．Thisisthe

WaterSOfabout240nauticalmilesfromeasttowest，10－30nauticalmiles丘omnorthtosouthenclosedbythe

Honsyu，ShikokuandKyushuisdottedwithalotoflargeindustrialzonesandisabundantfisheriesofthe且shery

resource．Forthissituation，nOtOnlyadomesticandforeignmerchantVeSSelbutalsoitiscrowdedwiththe

丘shingboatandfishingge訂Sdayandnight．Moreover，thenaqrowpassingwatersenclosedbyislandssuchas

Akasistraits，BisanSetopassagesandKtmsimastraitsrangethere．Thswaterisunderapeculiarweather

COnditionandsometimesbecomesasevereconditionsuchasdensefogandroughseaaccordingtolow－PreSSure

PaSSing．Tberefore，amentaltensionisalwayscompelledforthecaptainanddutyo餓ceronwatchforthesafbty

Service ofthe ship．Students caninspecttheknowledgeand skills ofseamanShip acquired bythe current

miversityeducationwhiledoingvari0useXPeriencesineachscenethrough0nl）Oardpractice．Besidesthis，

Participatingintheinvestigationandreseamhesconcemingal）OCeanandtheship，etC．Whileusingtheal）ility，

Whichshecanhaveasfloatinglaboratory，lSanimportantmission，Inaddition，itisalsoimportanttOOPentOthe

PublicandtoholdexperienceembarkationforyounggenerationiJICOOPerationwiththemunicipalityandthe

SChooIsetc・inregion，andtodotheenlightenmentactivityaboutmaritimeafrairsandthemarinetranSPOrtation．

Theauthorswillproposethatsheshouldpositivelydevelopthenextst喝eOfe飴ctiveactivityforcomibutionto

thesocietywhilemaimiiningthetypeofshiporiginallyasatraimingshipofKobeUmiversityofMercantile

MarineincooperationwithanOthermiversities，reSeⅢ℃hhboratoriesandenterpnsesetc．relatedtomitime

胞irshthe魚It∬e．
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ABSTRACT

Maritimeeducationand training（MET）is，Ofcourse，butonesub－SetOfthe widereducationand
tralnlngSyStemingeneraland，aSSuCh，METprovidersmustbecognlSantOfbothcurrenteducationaI

PraCticesandthewiderenvironmentwithinwhicheducationoperates・TosomeextentMETisstill

COmlngtOtermSwiththeehangesbroughtaboutbySTCW95however，emerglngShiftsineducation
ingeneralposeevengreatercha11engesforeducatorsandMETprovidersalike・

FollowlngabriefreviewofthecurrentapproachestotheprovisionofMETthepapersuggeststhatthe
ChangeSWhichhaveoccurredtodatearerelativelyminorcomparedtothemqorchangeswhichare

beginnlngtOSWeepthroughthepracticeandprovisionofhighereducationingeneraL

Educationisrapidlybecomlngglobalised，maSSinedandincreaslnglytreatedasacommodity・Eachof

theseissuesisexaminedbeforedetailedconsiderationisglVentOtheimplicationsforbotheducators

andproYidersofmaritimeeducationandtraining・

FollowlngthedetailedconsiderationoftheimplicationsfbrMETthecriticalissueofhowtoturnthese

Challengesintoopportunitiesisexaminedandsomesolutionsarepostulated・Thesesolutionsprovide
SOmeinsightsintohowMETcouldcreateitsownfuture・

ThepaperconcludesthatiftheprovidersofMETdonotstartdeveloplngtheirownfuturein a

COherent，StruCturedandsystematicwaythenotherswi11imposeitonthem・METproviderswillthen，

again，befhcedwithasituationsimilartoSTCW95whereeducationalchangewasimposedleavlng
theMETproviderstodealwiththepositiveandnegativeaspectsoftheimposedchanges・

1．Introduction

TheadoptionofSTCW95hasalreadycausedsignincantchangesinthewaymaritimeeducationand

tralnlngPrOVidersgoabouttheirbusiness・Courseshavebeenredesigned，qualitysystemsputinplace

andapprovalfromthemarineadministration toprovidetralnlngObtained・Thesechanges have・

essentially，beenimposedupontralnlngprOvidersandinmanyCaSeSthisisdeservedlyso・Byforcing

providerstoconcentrateonwhatgraduatesshouldbeabletodoversuswhattheyshouldjustknowa

greateremphasisontheeducationalprocess．pedagogy，lSOCCumng・Thisisbutthetipofthechanges

withwhichmaritimeeducationandtrainingproviderswillhavetograpple．Thewholeofeducationis

undergolngChangewith muchofthechangebeingdrivenbytheseemlngly unstoppableforceof

globalisation，the exponentially growlng fbrce oftheintemet，and theinevitable fbrce of

commercialisation．Educationalparadigmsarerapidlychanglnganditisthereforecriticalforthe

survivalandgrowthofmaritimeeducationandtrainingthatthesechangeSarefu11yunderstoodsothat

thedecisionsonhowbesttomeetthesechangesaremadeinaninformedway・
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2．Education，TrainingandSTCW，5

MaritimeeducationandtraininghastraditionallyfocusedonpreparlngStudentstobecomeseafhrers

and，inthecaseofcadetsandofncers，prOVidingcoursesofstudyaimedatassistingthemtogalna

Cert沌cate of competency／licence．During the1960■S／19701s a move towards a more academic

approachbecamediscernablewithtwodistinctavenuesemerglng・Oneapproach．adoptedincountries

SuChasAustraliaandUK，WaStOintegratecerti鮎ateofcompetencystudiesintosub－degreecourses

ando飴rbroaderanddeeperStudiesatdegreeandpost－graduatelevelforthosewhochosetofdher

theirstudies・Theotherapproach，adoptedincountriessuchasJapanandUSA，WaStOincorporate

Cert摘Cateofcompetencystudiesintobachelordegreecourseswhichprovidedbroaderstudiesthan

thatrequiredforthecertiGcateofcompetencyalone．Additional1y，SOmeCOuntriessuchasSingapore

arLd Malaysla COntinued the traditionaIapproach ofprovidingcourses ofstudyaimed entirely at

galnlngaCertincateofcompetency．

ThenalongcameSTCW95whichcanbeseenasanindictmentofmaritimeeducationandtraining
worldwide．

〝Wbc（川∫披r（川和ビルegわあgpJゆ∫∫山花α由．Ⅵセge o仙rぬ血血糊甲融和瓜Wd
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Asprofessionaleducatorsweshouldbeashamedthatithastakenaninternationalconventiontodrag

maritimecducatiorLandtraininglntOtheworldofmoderneducationalpractice・STCW95emphasises

thateducationandtrainingoutcomesmustbcusonwhattheleamerisabletodoratherthanjustwhat

theyknow，Thisapproachisnotnewtoeducationalistsbutjustaskyourselfwhyitisthatsomany

COuntries andtheir maritime education and traininglnStitutions have experienced di代cultiesin

adoptingtheSTCW95competencybasedapproachtoleaming，（Lewarn，2000b）・Forthosemaritime

education and tralnlnginstitutions where certi丘Cate ofcompetency studies areincorporatedinto

bachelordegreecoursesthereisevidenceegNakaヱaWa（2000）andZecetal（2000），OfarealconfIict

betweentheacademicapproachandthecompetencybasedtrainingapproach．AnyonereallyinvoJved

ineducation shouldrecognisethat theapproach adoptedin STCW95is arenection ofcriterion

r曲renced training，Which wasin YOguein the1970■S，and competency based tralnlng，Whichis
Currentlyin vogue・（bwarn，1997）・Are we soinvoIvedin the technicaland researchissues

associatedwithmaritimeeducationandtrainingthatweneglectthefundamentallycriticaleducational
lSSueS？

Perhapsofequalconcernto maritimeeducationandtrainingproftssionalsshould bethefactthat

STCW95isachan芦eimposedbyregulatorsoneducators・Whilstitishardtodenytherightofthe
regulatorstodetermlneWhatthegraduatefromamaritimeeducationandtraininglnStitutionshouIdbe

abletodoitiscertainlyoverlyrestrictiYeWhenregulatorsprescribejusthowmaritimeeducationand

tralmngShouldbecarriedouteglocation，Studypattern，teaChingmethods，deliverymedium・Itis

importantfbrmaritimeeducatorsandtrainerstobecomemoreinvoIvedineducationalissuesandtake

greatercontroloftheeducationalprocesses．STCWisarelativelyminorchangewhencomparedwith

the mqor changes emerglngin educationin generaland they pose even greater challengesfor

educatorsandmaritimeeducationandtrainingprovidersalike，particularlyiftheregulatorsareoutof

touchwithmoderneducationalpracticesandtrcndsandareoverIyrestrictiveandprescTiptive．

3．Education，TraimingandChange

Educationtodayisin aneraofrapid and sustainedchange・Theold paradigms areincreaslngly

irreleYantandbeingreplacedbynewparadigms・ThesefundamentalShiftsinhighereducationare

renectedbyInglisetal（1999）andaresummarisedinthefbllowingTable3・1・
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Table3．101dandNewParadigmsinHigherf姐ucation

01dParadigm

Takewhatyoucanget
Academiccalendar

UniYerSltyaSaClty

Teminalde訂ee

Universityasivorytower

Students18－25yearsold

Bookspnmarymedium

Tenure

Singleproduct

Studentasnecessaryevil

DeliverylnClassroom

Multicultural

Bricksandmortar

Singlediscipline
Institutioncentric

Governmentfunded

Technologyasanexpense

NewParadigm

Coursesondemand

Yearroundoperations

UniversltyaSanidea

L脆longleamlng
Universityaspartnerinsociety

Studentsallages

Informationondemand

Marketvalue

Informationreuse／exhaust

Studentascustomer

Deliveryanywhere

Global

Bitsandbytes

Multi－discipline

Marketcentre

Markelfunded

Technologyasadifftrentiator

ThechallengesposedbySTCW95paleintoinsign摘Cancewhencomparedtothechallengescreated

bythesechangesand，Ofcourse，maritimeeducationandtraininglSnOtinsulatedorimmunekomthese

Changes．

These changes can beanalysedin a variety ofways butfor the purposes ofthis paperthey are

COnSideredintermsofthreem叫Orunderlyingtrends，namely‥

・　educationisbecomingglobalised

・　educationisbecomlngmaSSined

・　educationisincreaslnglybeingtreatedasacommodity・

Globalisationofeducationserviceshasseenthedemiseoftraditionalstudentcatchmentareasandthe

riseofborderlesseducationservices．Therehasbeenanincreaseincompetitionasproviderssetup

Shopinoverseascountries・Thismayoccurthroughaphysicalpresence，apartnerShiparrangementor

flexiblelearnlngSyStemS，Additionally，Studentsareincreaslnglymobileandarewi11ingtotravel

OVerSeaSfortheireducation．GlobalisationchangesthewaylnWhicheducationalinstitutionsconduct

theirbusinessandprovidetheirservices・

Mass摘Cationofeducationhasoccurredaseducationservicesbecomeincreaslnglyaccessibletomore

people・Flexiblelearmngopportunitiesforstudentsareenhancedthroughtheincreaseduseofthewide

rangeofmediaandtechnologleSnOWaVailable・Educatiorlismoving打omlearnlngWhichoccursjust

incase－tolearnlngWhichoccursjustintime’ieliftlonglearnlng・Massincationchangesthewayln

whicheducationalinstitutiOnsdelivertheirservices．

Commodi爪Cationofeducationisnotnewaseducationalserviceshavebeenbought／soldovermany

years．Whatischangingistheroleofacademicstaff・Traditiona11y，aCademicstaffdesignedcourses，
preparedsupportmaterial，taughtstudents，Setandmarkedexaminations・This workisbecoming
disaggregatedasthevariouselementsareoutsourcedsuchthattheeducationalprocessbecomesmore

likemanaglngaloglSticschain・Courseshaveincreaslnglylimitedintellectualpropertyvalueasmorc

andmorematerialispubliclyavailablethroughtheinternet．Commod摘cationchangestheacademic

ethosawaykomscholarshiptowardscommercialisation・
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These trends haveled tofundamentalChangesin therelationships between the education service

provider（Selle〟METinstitution）and the education service user（buye〟MET student）suchthat

educationisincreaslnglymarketorientedieitprovideswhatthecustomerwantsnotwhatitthinksthe
CuStOmerWantS．

4．1mplicationsandOppor伽nities鮎rMadtimeEducationandTrai血喝

Traditionallymaritimeeducationalistsandtrainershaveconcentratedonthetechnicalaspectsoftheir

disciplines but with suchfundamentalShifts occumngin educationin generalitis obviousthat

maritimeeducationalistsandtrainerswillneedtoembracethesechangesiftheirfutureistobeassured．

StudentsstudyingatmaritimeeducationandtraininglnStitutionshavearight，aSWellasanincreaslng

expectation，thattheservicestheyarepurChasingarealignedtothechangingcommunitynormsabout

thequalityanddeliveryofeducation．Thesenormsareincreaslnglyinternationalin血tureandbest

PraCticenowmeansbenchmarkingwithorgamisationsinothercountries・

EducationisbecomlnglnCreaSlnglyglobalisedandmaritimeeducationandtrainingislagglnginthis

trend．OnewaytoensureafutureintheglObalmarketplaceistodevelopmeaningfu1alliancesand

networks．Alliancesdoexistbetweenproviderinstitutionsaswellasbetweenprovidersandusersbut

itispostulatedthatgreateruseofjointventuresandmemorandaofunderstandingcouldbemadeto

improvetheaccessibilityandqualityofmaritimeeducationandtraining・

Untilrelativelyrecentlynetworkingbetweenmaritimeeducationandtraininginstitutionstendedtobe

SOmeWhatsuperGcialwithmanyexpressionsofgoodintentbutnotagreatdeaJofaction．Thishas

Changed．ThecreationoftheAssociationofMaritimeEducationandTminingInstitutionsinAsia

Paci丘C（AMETIAP）in1996andtheInternationalAssociationofMaritimeUniversities（IAMU）in

1999hasprovidedarealimpetuStOimprovecollaborationbetweenmaritimeeducationandtraining

providers．Atpresentbothnetworksarerelativelyinwardlyfocusedbutbothnetworks，aStheygrow，

willinevitablybringamoreglobalapproachtothequalityanddeliveryofmaritimeeducationand

tralnlng．Networksprovideopportunitiestograspthenewparadigmsineducation・

Themass摘cationofeducationhas．toagreatextentoccurredasmoreandmoreprovidersgraspthe

benentsofflexiblelearnlng・FlexiblelearnlngCanbetakentomeantheprovisionofvalidandreliable

leamingex．periencesbyutilisingthebestpedagogtcalmixoflocation，Studypattem，teaChingmethod，

Studymaterialanddeliverymedium．Lewarn（2000C）describesthemainelementsofeachfacetof

fkxiblelearnlnginthefollowingTable4．1．

Table4．1　ElementsofFlexibleLearnlng

Element

Location

StudyPattern

TeachingMethod

Variables

－　　OnCampuS；

－　0ffcampus（WOrkplace，home）・

一　hlltime；

－　pantime；

－　　COmbinationofabove．

－　lectur¢；

一　tutOrial；

一　WOrkshop；

－　distanceducation；

一　Simulation；

－　discoverytechniques（labs，Sitevisits）．
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StudyMaterial

DeliveryMedium

print（books，nOteS）；

audio（tapes）；

Visual（Videos）；

multimedia（CDRom）．

personal（hcetohce）；

technologleSincluding：

●　kl∝On飴renclng；

・　VideoCOnfpenclng；

●　radio；

●　TV；

●　Compucer（e一maiI，incernetieon－lineleaming，nOPPydisc，CD）．

Asjust－in－timeleam1ng replacesJuSt－in－CaSelearnlng andlifblonglearnlng galnS yetfurther
acceptance maritime education and tralnlng prOViders willchange the wayln WhichleamlnglS

deliveredtothestudent．ApartfromstudyschooIs，WOrkshopsanddistanceeducationitisinevitable

that online／digital delivery will play anincreaslng rOle and，PrOVided conservative marine

administrations agree，Seafarer studentswillalso bene丘【翫〉m these changes．FlexibJelearnlng，

properlydelivered，is notacheapoptlOnanditis therefbreimportantfor providers to detemine
Whetherto’goitalone’Orpartnerwithothers・ThedangerSOfallproviders’golngltalone’andtrying

tolreinventthewheel一areObviousandassuchcollaborativearrangementSbetweenprovidersseema

SenSiblewaytoproceedinordertomaximisetheskillsofthecollaboratorsandalsotomaximisethe
benentstostudents．

EducationasacommodityisverymuchpartOfthenewparadigmsineducation．Maritimeeducation

andtrainlngOperateSinaspecialisednichemarketwhich，traditiona11y，Sellsitsservicesdirectlytoits

CuStOmerSieitsstudents・Commod摘cationleadstotheconsiderationofwhatapartfromteaching

Services，Can beboughusold．Research by Coaldrake and Stedman（1998）intothe suite oftasks

normallyundertakenbyacademicstaffshowsthatacademicworkcanbedisaggregatedasillustrated
inTable4．2．

Table4．2　SuiteofTasksundertakenbyAcademicStafr

●　asseSSlngStudents－credentialsandgiVingcreditforentry

●　designlngandc0－0rdinatlngunitsandcoursesofstudy

●　designlnganddeveloplngreSOurCeSuSedinlearnlng，InCludingtextbooks，Videosandcomputer

packages

●　aSSeSSlngreSOurCeSforquality

●　naVlgatlngandadvisingstudentsthroughchoicesofstudyoptlOnS

●　deliverlnginstructioneglccturing，demonstratlngpraCticalworkinlaboratories

●　actingasguideandmentortostudents，eitherindividuallyoringroups

●　aSSeSSlng，eValuatingandprovidingfbedbackonstudentprogress

●　Certifyingcompletionofawardprograms・

Acceptlngthateducationisincreaslnglyglobalisedandmass摘editbecomesevidentthatthevarious

elementsofacademicworkcouldbedisaggregatedsuchthattheycouldbecarriedoutbydifftrent

perSOnSindiffbrentlocations・ThisishappenJngnOWparticularlyinthecontextofonlinedeliveryof

learnlngWheretheglobalisedcommunicationssystemsareusedtomax．imiselearmngopportumitiesfor

Students・Forexample，thecurriculumdesignmayoccurintwopartnerinstitutionswho，thenemploy

COntenteXpertS，learnlngreSOurCe materialdevelopers，tutOrialsupport，aSSeSSment markersallin

difftrentlocationsbutallconnectedviatheinternetandmanagedbythepartnerinstitutions・Maritime

educa（ion and trajning providershave not yetgrasped the potentia）ofconducting businessin the

mannerdescribedbutnetworkssuchasIAMUmakethisscenarioincreaslngIylikely．Theinertiaof

theexistlng SyStem Should not be underestimated but thequestionis not whether the nature and
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StruCtureOfacademicworkwi11change，butwhatthetimJngandextentofchangemightbe．

（CoaldrakeandStedman，1999）．

5．Comdusion

Itmustbeclearthatfewmaritimeeducationandtraininginstitutionsposseseithertheresourcesorall

theskillsnecessarytofullygrasptheopportmitiespresentedbythe－rapidlychangingeducation

environment・ItalsosemsevidentthattomaximiSetheben¢ntSWhichtheseopportunitiespresent血・

greatercollaborationisnecessarybetwcenmaritimeeducationandtrainingproviders・Atrulyglobal

maritimeuniversitycouldbedeveloped：nOtaWMUbutanorgamisationsetupandruninabusiness

likemanner，takingthebestcoursesandskillsfromthepartnerinstitutions．andusingflexiblelearnlng

techniquestothemaximum：avirtualmarititneuniversity．ManyumiversitiesareinvoIvedittthiskind

Ofventurenowsoifmaritimeeducationandtrainingproviderswanttosurviveandgrowitisessential

toparticipateinthesechanges－nOW・

WilIithappen？Ifmaritim¢educationandtrainingproviderswantitto－yeS．Thekeypolntisthatthe

futureisinourhands－nOW！Ifwedonotgrasptheopportunitiesnowthenotherswilldoitforus

again・
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TheRoleofTrainingShipinTUMM

KoheiOhtsu（1bkyoUniverSityofMercantileMarine）

1IntrodⅥetion

Japanese seahrer’s education systeminthe university and maritime co11eges

belongingtotheministryof scienceandeducation，haspeculiarsystemforgaininga

seafarer．scerti丘cate．Inordertogalnathirdofficer－slicense，thestudentsmusttake

One year’S onboard trainingin the NationalInstitute of Sea　Training of the

Independent AdministrativeInstitution（KOUKAI KUNRENSHO）．The National

Institutefor SeaTraining（KOKAI KUNRENSHO）has ownlarge training ships

includinghmoussailtrainingshipsNipponMaruandKaiwoMaru．

Besidesofthese trainlngShips，the universities and the maritime colleges has an

own400grosstonnageclassoftrainingship．TbkyoUniversityofMercantileMarine

（TUMM）hasalsoT．S．ShiojiMarutheThird．Thisshipwasbuiltin1987fortraining

andresearchinglnOuruniversity．

Inthispaper，WeintroducetheroleofthetrainingshipSHIOJIMARUineducation

andalsoresearching．

2　SHIOJIMARUTheThird

Fig．l shows a generalarrangement ofShiojiMaruthe Third，Tablel shows the

PrlnCipal dimensions ofthis ship．Besides of a rudder and a CPP，this shiplS

insta11edwithabowandasternthrustersforcontrollingtheship’8attitudes．

Fig．lShiojiMaruTheThirdandItsGeneralAnrangement
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Item D im enSion Item
D im ension

Length 49．9m P ropemer 4 blades
CPP

B readth 10．0 m M ／E D iesel
1400PS

depth 3，00 B ow Thruster 2．4 tons
G ross tonnage 425 tons Stern Thruster 1．8 tonS
D isplacem ent 785 tons Speed 14．1 knots
Cb 0．555（FuU Crew s／Cadets 62（7crew s）

Table．lPrincipalDimenSionsofT．S．ShiqjiMaru

This ship has very excellent data acquisition system using alocal area network

system（LAN）showninFig．2．

．意、
Dri蝕　　　　　　Fore

u劇SYSTEu

Lah〉ratOry
Ru鵬r
CPP
Stern Thruster R011
bⅦine Governor Pitdl

Ya■

l・kav¢

伽f′○／■タと〟■fo′　　　劇′〆■■如Jo〝

Prop．rph
Eht．Te■P
etc

如／〟■
■bfJ■〟

80■　Thruster

Fig．2　LocalAreaNetworkSystemforShip－sDataAcquisition

3　Educationonboard

Thetrainingperiodofnavigationandenginecourseare3daySinthethirdandfourth

glade，reSpeCtively．ThemainvoyageareaareoutSideofTbkyoBayandneartheIzu

islands．

CumiCulumofNavigationCour8e

Beside80ftheordinarynavigationwatchtraimingandthe鮎陀Stationdiscipline，the

Students areimposedonthefollowing actualon・boardtests and anabrsis．Andthey

mustsubmitthereportabouttheseexperimentsintheShip

＞＞　Zig・2agteSt：togainthemaneuveringindex（Fig．3）

＞＞　Spiraltest：　toexaminethecoursestability（Fig．4）

＞＞　Turningtest：toexaminethebasicmaneuveringcharacteristic（Fig．5）
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＞＞　Backingtest：tothestoppingability

＞＞　Fueloilconsumption：　toexaminethebasicperformanceoftheship

‾th一一ヽJ，、√V：軸呼戚

書

芸

喜

1

遷

1

Fig．3ZigZagTbst Fig．4SpiralTbst Fig．5TurningTbst

4　0theruniversitieseducation

ShiqjiMaruis usedforseaexperienceofthe studentsinthedepartments ofnaval

architecture of YOKOHAMA National University and University of Tbkyo．They

navigatesfor2daysbeforeasummervacationas80Ciatedwitheachuniversity．

5　ResearchingofUnderGraduate，MasterandDoctorcourses

The students of universityin　the undergraduate must write a thesis before

graduating．Somestudentsincludingtheforeignonesusethesummervoyageofthe

Shipforcompletingtheirthesis．They canfreelyaccess the computerSySteminthe

laboratorytoobtaintheshipdataandcontroltheshipusingtherudderandprope11er

andtwothrusters．

6　Reserching

Researchingis anotherimportant role of ShiqjiMaru．Our umiversity haslong

hi＄tOries of the researches using the ship．Their researches are camied out as

independent researchin our university or cooperative one with0ther organizations

includingthegovernmentinstitutesandprivatemaritimecompanies．

MainreSultsareasfollows：

Co・reSearChwork＄Withgovernmentalorganizationsandt）rivatecomDanies

＞＞　DevelopingofVariousTypesofAutopilotSystemsincludingRollReducibleone

＞＞　Automaticberthingexperimentswhichwasthefirstexperimentintheworld

－215－



1989．This prqject’The Development ofIntegratedIntelligent Ship－was

imitiatedwiththeminiStryOftranSPOrtationandouruniversity．SeeFig．6．

＞＞　TheprqjectformakingtheIMOmaneuveringstandardbooklet（1987）

＞＞　TheprojectformakingtheMOseakeeplngStandard・aboutthecapsIZlngln

払mowhgSea（1998・2000）

＞＞　New取peofOnboardWaveObserverSystem．SeeFig．7

＞＞　　Development ofIntegrated Navigational　Aidsincluding GPS and

AIS仏utomaticIdentification System）withInstitute ofHarbourand Ship

ResearchInstitute（2000・2005）

＞＞　DevelopmentofWindVaneTypeofDynamicPositioningSystem（withDelft

University）（1999・）．SeeFig．8

＞＞　Development of New Wpe of Computerized Guidance and ControI

System（withNorwegianInstituteofTechnology）（2000－）SeeFig．9

＞＞　Development of New Position System using RTK・GPSin Tbkyo Bay．See

Fig．10．

＞＞　Development ofSatellite Communication system between Shore and Ship

inCludingImageProcesSingDatawiththeNASDA（2002・）

＞＞　DevelopmentofStableArtificialHorizontalPlane（2001・）．

MainDoctoralThesis

＞＞　ThedevelopmentofminimumTimeBerthingSyStem

＞＞TheDevelopmentofNewTypeofEngineGovernOrSystem

＞＞TheNewTypesofAutomaticGuidaneeandControISystemusingamodern

COntrOltheory

＞＞The Development of Collision Avoidance System using Neural Network

Tbeory

Fig6．AutomatlCtierthingSystem Fig．7WaveObservingSystem
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Fig．9GuidanceSystemofShiojiMaru

7ConclusionandRemark

Inthispaper，Wediscussedabouttheroleofoureducationalandresearch

ShipShiojiMaru．WecanconcludethatSuChsmalltypeoftrainlngShipis

importantnotonlyasstudent■Strainlngbutalsoasresearchship．ShiojiMaru

is open to all students and researchersincluding theforeigner who are

interestinginmaritimeresearchandeducationfields．SeePhoto．2

Photo．2　SeaTrainingbyCadets
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