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Abstract

The risk of the excessive and inadequate implementation of maritime regulations that
have been introduced by the IMO has been widely recognised during recent decades.
The world has been separated into various geographical regions according to the
thoroughness by which states implement the maritime regulations. Nevertheless,
some ship managers endeavour to find an opportunity to make their ships more
profitable by reducing relevant costs, which would otherwise have been generated

from maritime regulations, so resulting in less safe ships. States facing difficulties in

establishing high levels of standards need to motivate private stakeholders to become

more involved in the processes of regulation implementation. Evaluating the

implementation performance of maritime regulations can improve the current
regulatory process to the benefit of ship safety.

In order to improve the implementation performance of a maritime regulation this

research has adopted the Balanced Scorecard (BSC) in developing a performance -

management system for the shipping industry and its stakeholders. The framework

consists of two groups of BSCs, one for the IMO and the other for a ship operator
who 1s a representative example of a stakeholder. Each group contains a number of
BSCs with their own ‘perspectives’ and ‘measures’. The framework has been
developed following an extensive literature review and one survey for a broader

verification of the proposed BSCs from industrial experts. By using a variety of

mathematic methods such as Analytic Hierarchy Process (AHP) and fuzzy set theory

the framework from BSCs has been further developed by introducing two tools, one

for the IMO and the other for a ship operator. The stakeholders can have an effective
but simplified measurement system for a variety of applications. Both tools have been

tested through case studies and a survey to demonstrate their applicability and
efficiency.

This research has revealed a number of very significant conclusions. The most

important conclusion is that the states have the highest weight in the regulatory
process. However, the contribution of all private stakeholders is also very important.

Another conclusion is that the stakeholders will themselves become motivated to
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assist flag states in the regulatory process, provided that such regulations do not
generate an excessive cost, particularly so when their results are either ambiguous or
of relatively small significance. The third conclusion from this research is that the
shipping industry is unfamiliar with effective management systems, which enable to
combine regulations with profits. The introduction of such systems will highlight to a
stakeholder any issue, which may bring about a positive commercial advantage by
implementing a specific maritime regulation. The fourth conclusion is that due to the
rapid changes which happen in the shipping industry the current regulatory system
and the stakeholders interaction may be somewhat different in future times.

Consequently, the introduction of the proposed tools should be followed by regular
industrial reviews.

i1l



Table of Contents

ACKNOWIEAZEIMENLS.....vereeereearaescsssssansessssssinerssssasssssrsssssesssssesssssssssstansisssssssssssisssssssassersssessassesssssssssssssassnensssens 1
A DSEIACT cueeeteieeeessessesssasssssnessssassosessssssssassssssssssatessssssannss s40000smensssses ssssnsrnessesrsssssesssessssaststessssssssssssenstsntisssstnsses A1
T AL OF COMIEILS .. veeeeerrereeresesesssoncenssssssssasessassresnsassessasestessssssesssesssssssssessssssesstssnssssesssstserreresssssesssssnsssssssasasses v
LISt OF FIZUIES c.vvereereerreenerersesesasesesssssassasesssssssesisssssssasassasenassansasssssesasassssassstssesssssssnsssosssssassastastssssassssssasanss 1X
LISt OF T ADLES caoerieeireeeeereeeeseenesessnssesnsesesssssssssmsssenasssssessessesressesesssrsssssassessssssssssassssessassessstansasssbsansessssssssestsnesnses X
GIOSSATY ...vovereerererurrereeseressesssenssessorssssasssssesesssstessssnssssstsnssnssessssssossssssasatsssassessssssstsssssssssssessssesiossassssssmssnsanseess Xil
Chapter 1 -Introduction.............. SR N R vessssessecens sessesorsssersenersseressesssssssassseasessassssseassenensssss 1
L] TNTOAUCHION e eeeeeeeeeereeeereeseeeeeeesseensessssessansessssssserssasesessnmranssssassssesssssesssssssssrasssssssessesesnenserersossossssarensossossrnsee 1
1.2 BacKground ANALYSIS....ccoureressessscesssstsessssisaerssssnssnessnssssssssasssassaesssssesssssassasssnsssssssssasssssssssassssnesanssuassaansens A
1.3 JUSHIfICAtION Of RESCAICH....cvvvccvrerrrreserreeeserseseeressrermstentiessiosssassssssssssssssssssssssassssssessssssssssssnarsasasssssssssanansones 3
1.4 Research Aims, Objectives and Hypothesis. ..o, 4
1.5 The Limitations Of the RESEAICI ..u.civiieciiireerreiirercrressreneeesaccssssssersssressssssorsssorsssssssssssssesssnsrassassanssssnasessesss 6
1.6 Research MethOQOLOZY ..ccevereiveeeiiiiirinneinssesnnsaisssassnssossssinmssssessssesisasssssesssssnssssanansssssssassassesssssasesnosssans 8
1.7 SHIUCHUTE OF TIESIS trvverreseereeessreerseesseressassesssesesssossersrsansesssssssasssssssassssssssssssssssssssssrasssssssessassssssssssrassssessssnane 9

Chapter 2 — Analysis of the Maritime Regulatory Environment and its Challenges...uccecescssscasssssssss 13

2.1 Introduction

............................................................................................................................................. 13
2.2 The IMO Regulatory ProCess....ccccccieersesraescsesrncssnnesassssssesasssonsssssssnsssssossssssassssssssasessasssansassasasssasssssssses 13
2.2.1 The Appropriate IMO Committee Drafts a Regulation .......ccccccisiiscsssenressnensiesncssssnensssessascaes 14
2.2.2 The IMO Submits the Regulation to its Member States in a Conference......oocceriiiueeeencncrennece 14
2.2.3 A Number of States Adopt the Proposed Regulation .........ccceeerernviensnnrnsssnisiessiniesiencssnsens 14
2.2.4 Flags States Incorporate the Regulation to their National Law and Make it Obligatory for
B 1T S RIPS e iveireeriirrirrrrerenreriettnniersressienteesseriesssiosssanssessrsosssssssassrssosssssennennssreserseasessnsssssrssssssssssssnsasasssase 16

2.2.5 The Coastal States Make the Regulation Compulsory for the Ships Visiting their Ports ......... 16

2.2.6 Ship Operators Implement the Regulation Requirements into their Management Systems ..... 17
2.2.7 The Crew Members Conform with the Regulation

................................................................... 17
2.2.8 The Involvement of Private Stakeholders in the Regulations Implementation.........ccceeveeevenees 18
2.3 Challenges on the Implementation of Current Maritime Regulations...........ccovceeviireeecrnerenvissecceccsennenes 19
2.3.1 The IMO Challenges to Implement Maritime Regulations Worldwide to all Ships................. 19

2.3.2 The Flag States Challenges to Implement Maritime Regulations to their Registered Ships..... 20

2.3.3 The Coastal States Challenges to Implement Maritime Regulations to Foreign Ships
VISIHING theil COSES cuveiriirriiiererssrinencrsssnrossinnsieninsstisisensnesssnssessssassssassesssssasessesssssaasssssasessessnssnssnnasess 21

Y



2.3.4 The Ship Operators Challenges to Implement Maritime Regulations to the Ships that they

OPETALE .oeerrerecenricsussssnsiesesssssessissessessesssssessessssssasssessssssnesasssssssssssatsssssessssnissiosesssssssssssesssassassssessesnees 22

2.3.5 The Private Stakeholders’ Challenges to Implement Maritime Regulations to the Ships

they Have an INTErest N ... ...oceirieerreeneniintiiinrtisrriieessrtsseness s e a s snssensssestssssassssans sessansssnans 24
2.4 Regulatory Failure ANalysis........ccoveninnnmieriiiesniiniinininiicseeesstensaesersecssannssrsesssssssansnantessssssssssnsasssnns 25

2.4.1 Accident Review Regarding Ship Safety ..., 26

2.4.2 Accident Review Regarding POHUION.......c.ciiiiiiireeciiiinnnnniniicioncsisnnenessssstnessessssasrsansassssessess 28

2.4.3 Accidents in the Jurisdiction of @ Coastal State........ccccciineeeiiieersnneresscsecessssnnessssssssaransecssssnans 30
2.5 CONCIUSIONS....covtreierisrcrrrerersrreererssssenssreesecsransentessasssnseessesesssssrsssenssssssssssnsesssnsstssssssesssasssssrssssssasanssansasnsess 32

Chapter 3- Existing and Potential Solutions on the Implementation of MaritimeRegulations ... 33

3.1 Introduction

............................................................................................................................................. 33

3.2 The IMO Strate@iC PLan .....cveverciiirerreieecencienmenniesricessssnssneresnesioscessssssnnsssssssrsnsesssessssssssasssssasssssasssssssassons 33

3.3 Tools that the IMO has Introduced for Regulation Implementation............ccceeeercrnnenrsrssenecneeessessasssosens 34

3.3.1 Formal Safety ASSESSMENL....cciuvviiirnruiecnmeemrersssnnnesiinssisssnnisssssssnesssssesssssssssssssessssassssssssssnsasss 34

3.3.2 International Safety Management Code for the Safety of Ships and Pollution Prevention ...... 36

3.3.3 POrt State CONtrOl .....c.couiirrierrncrcriiiencssecssnsirsnenssssesssssaissseessssessssesersasessassssnsssssesassrssssssnassesssnss 39

3.4 Investigation of Sectors with Excessive Regulatory REgIMes ....uuucieniiecrneeenneerrerearseenreeernessencesssesses 41

3.4.1 The Offshore Industry Regulatory REZIME.......ccuccvivreerrnnernrrnniessesrseensssssessrsssesssssssssassssssssssses 42

3.4.2 The Aviation Industry Regulatory ReZIME.........ccccererrerrneersrecisinesssnssernssssassssensensasssssssssssasssasaes 42

3.4.3 The Nuclear Industry Regulatory RegIME ......cccvereerrrnrncnnirnncrsnscsnersresessssssnsesansssssssssnssssssssonas 44

3.4.4 The Process Industry Regulatory REGIME........cceererreerrireensannenseessnssessanssssssssessosssesssssrsssssssasens 435

3.5 Regulatory Implementation AssessSment Of GOVEIMIMENLS .eccveerserssenreenersaesssssssenssenssansesasssssnssssasssssssasse A7

3.6 CONCIUSIONS. ..iviiiiuireriinisseensessnernssanssssssessseisanssssseessesssessesssessssessasssessssessesseessssesasssessesssnessasssssssrassranssssnassns 43
Chapter 4-A Proposed Methodology for an International Implementation of Maritime

REGUIATIONS aueviiicserccccrsrecrssrsesserssessssssssssssssascssssssossessesssssasssssssssssssssssssnssssonaassssssssassonsesnsssssssssssasassssssssssssssase 49

4.1 INITOAUCHION. ... eeciicireeericrernersesseeneseesnesraeaeesnessesssesssisssessnessnsesssorsessrossssensesssessesssessssesasessnssssnesssansnns 49

4.2 DEVEIOD @ FIAMEWOTIK....uviceierrerreieteresseessressseessesssssssssenssssessesssssnsessasssssssonssssessssessssressssssssssssnsenesssses 49

4.2.1 Balanced SCOTECATd ........covveerreenercrrecrsurnsracsernssrersrssessssersssessssessossessasessassssessssnssssnnnesesnssesssssnsnns 50

4,2.2 ANAlYIC HICTarChY PIOCESS ..vvcerervrrerrrnineresreeessnresssesnsrsnsssssesosnesesssssssssesasssessssesssnsesssssnesesssnsss 53

4.2.3 DEIPNI METROM......cceeieereeercireecneerernreeniseneessesssseesssesssssssssssessnssesnassssesnsensessssesssasessasssnnsssssns 56

3.2.4 FUZZY SEETREOTIY ...c..cvvriveerrrecrenerersrerenressenersnsesesessssossasesesssssssssnsosssssanssssssssssessasssssessessssssssnsessases 59

4.3 Develop a2 Proposed MethoQoIOZY ....cocveeveeciereceeeiee ittt ceeeesesesesseessesessasssssssesssssssssssssssssssesesssnsens .63

B30 SHAGE L ...ttt ere et eresesesesessssnsssessnesasansesasernsnesassesessnnsssenssssssers s st nn st eseeeeeenes s 64

4.3.1.1 HYPOLRESIS L....crvrereeernneneisicnaninneirsnnsssnerenirsensseessresssesssssssssssnssssoneasessnsessnssssseesssssnessnns 65



4.3.1.2 Identify the Representative Stakeholders within the Shipping Industry......ccceerreereennes 65
4.3.1.3 Identify the Perspectives and Measures that can be used to Evaluate the Costs
and the Benefits of the Implementation of a Regulation for a Representative Stakeholder..... 67

4.3.1.4 Develop a Hierarchy for Evaluating Manitime Regulations Performance from
the Industry Aspect

..................................................................................................... 68
4.3.1.5 Evaluate the Weight of Each Stakeholder and its Perspective and Rank them for
their Burden in the Regulatory ProCess.....civieiiiiinctiiniiineeeeereneeesesseseesevirresssessssansesessssesnne 69
4.3.1.6 Design an Industrial Tool Capable of Evaluating the Implementation Performance
of the Shipping Industry in Terms of Compliance with a Maritime Regulation ......cc.ccceeueeennnes 72
B.3.2 SHAZE 2..cvoreirisreiriiisininnernsseiessasssessssnessasiesssssesssrsasssssssssresssssssssssseasssssssessssssesssssosssssssnssessssssssns 73
3.3.2.1 HYPORESIS 2....uneiriieiriiciiinesiicernetrcrinenneenensesserssessesssessesseessesssessaessessssessssssaseneessassones 74
4.3.2.2 Identify the Divisions of a Stakeholder’s Organization ...........ccceveeeseessesessecssssssssessasens 74
4.3.2.3 Identify the Perspectives and Measures that can Evaluate the Costs and Benefits
of the Implementation of a Regulation for 2 Stakeholder .....cucvirveeerecrereeeseesenseeessessssessseesaene 74
4.3.2.4 Develop a Hierarchy for Evaluating Maritime Regulations Implementation
Performance from a Stakeholder’ s ASPECt.....voveeeeerireeireeeeirerireessessessesesssessesssssssessessssssessessnes 76
4.3.2.5 Evaluate the Weight of Each Division and its Perspectives and Rank them
for their Burden in the Regulatory PrOCESS ......ccccoveereriserercemeseeseeesessssessassesssssssesssssssssssossssessens 77
4.3.2.6 Design a Stakeholder’s Tool Capable of Evaluating the Implementation
Performance of a Stakeholder in Terms of Compliance with a Maritime Regulation............... 78
4.4 General Principles for Designing 2 Generic BSC .......oovveeevreeensseeeeeseesesesss e e e e e e e e s esmen. .79
3.4.1 The S1Z€ 0f a BSCi.....coiviriirieiresienneneertiesessesssssessssssenstesesssssesssssssesesesssesssessessssessssessssesees 79
3.4.2 PIOPOSEA MEASUTES ....cuvrueeierernrecneeneereressssssssssssssensassesssssssesssssenssmesssmssessnsessseesessesssesessssme . 79
4.4.3 Internal BusSiness MEASUIES .......cceuvreeruvererennaereseenserssssessesesssssssssessesesssossssssonsssesssssessesssssssssans 81
4.4.4 BSCs Measures and their ODJectiVeS. ... v veerreeeerereee oo e 83
4.4.5 The Concept of Measurement Quantity 02 BSC nummeemoee e 83
4.4.6 The Link of Perspectives and their MEASUTES «....vveeeee oo 83
4.5 Develop BSCs for the Shipping INAUSIIY ...cuecereiireereeeeeerereseeseseeones s e sesee e e s .86
4.6 Develop BSCs fOr @ ShiP OPerator......ieuerercineerieeeemseesereressssensesssssmsssess e seees e sessss e esesesse e eee .92
AT CONCIUSIONS......covierriirereciinensssesne e eeasses s es s sesessensse senms sese e e e ee e e s s 98
Chapter 5§ — Implementing the Proposed Methodology in the Shipping Industry and its
Stakeholders c.ccceeecerceercones esss0nnasesssnnsasnssesanes SIeeseIeeretenrrrreerteettnaetsesstessssersetetesnstssesserensasrersrnnaressteesssesesasnnes . 100
.1 INtTOUCHION. c...ceottecirectt et saes e tssssssesesses s s e s . 100
5.2 Implementing the Proposed Methodology in the Shipping Industry........oeovveeeeeeeeeeeeeeeeeeeeee e, 100
5.2.1 Evaluation of the LinguiStic TEIMS ....ccvveeuirureiriemseerssnesssnsssssssseemsneessssmsesssssesssssesn e 101
5.2.2 Evaluation of the Industry’s Stakeholders .......uuvueveeeueemerermeeseme oo 101
5.2.3 Design a Tool for the Evaluation of the Industry’s Performance .........woooomroonee 107

Vi



5.2.4 Evaluation of @ REGUIAtION ....eeeerrreeeireieniirneeeccniaeierenneasicssosnsssorasoncscssnssssssssansassssssssrsvasssssne 107

5.2.5 REVIEW .uueeeeerirnrereeesssuereeressissersrssssstasssssrssssrsnsssssasssssssssessssesssssssssssssassassssasssssssssssssnssssssasasassases 110
5.3 Implementing the Proposed Methodology in a Stakeholder’s Organisation..........cocvevcerreneinnenneeee. 111
5.3.1 Evaluation of the Ship Operator’s DIVISIONS .....cccvceervvenrrernemmiesmiersssisesnissssessessosssscessasnssesenes 112
5.3.2 Design a Tool for the Evaluation of the Ship Operator .........cciinnniiiiiisinvininnenccsnnnnnnieensens 116
5.3.3 Evaluation 0f @ REGUIALION ......ceeeeninriminniiiinniiiceiinnmmimssossrsesniaisissssesseisssssssssssmsssssssasessssssns 117
5.3.8 REVIEW ..uuueeiecrirrenisineecisssnneessssaecsonsensessssasssesssssananssssssssssanssssssssssasesssssssesssssssssssssssassssssssssnansave 119
5.4 Valldatlon.....cccciiieeiiriccreeeincirenterecsrsssssnesssssnassesssossssansassssessosssssssssssssasssssssssnnssstsssssssssssssssssnsssssassassasanns 120
5.5 CONCIUSIONS. .1eeveieetreeiiiisreereerieessssssessrssasesessssassasssenssesssasmasssasasssssasssnassssssnsstenasssessassnsesseessnessssnssssasessasnns 125

Chapter 6 - Implementation and Statistical Analysis 0f SUIVEY 1 ..ccccecccccscncccseesiesseesesssassasasass

6.1 Introduction

........................................................................................................................................... 126
6.2 Develop a Questionnaire fOr SUMVEY 1 ... vorriiecerrirceierrrccscnreteeessessrseseessssssresserssessseassnsasssesssssssvsanes 126
6.2.1 Evaluation of EXperts KNOWIedge ...ccccvuuicceinniiiniiiiiiiirninieiiinniiesssssnesesssssssessesssssasarsssssssnanes 127
6.3 IMPIemEntation Of SUIVEY L..ccouuueriiciriierrversneenssrsreenscssereesssssssesssssssssessosssnsssossasssossssssassassssssssass sosssssses 129
0.4 SUIVEY RESUILS ciiirierivrrnriereriiiiiiriieeniescssssnseessssserssssresssssossssssssssensssaasssssss sassssssrssntssssssssnsnsesessestssssssassnnes 129
6.4.1 EXPEILS EVAIUGLION.......cceviirrrneirerriecressrnscesssssonseresssssanssassssssssssessesssnsssssssssssasensssssessssssssnssssssssns 129
6.4.2 Evaluation of LINGUIStIC TEIMS .....ccccerireireriiiscneisresieeseressesmsssntsssesssssssssssssssssssssssassensessosassses 132
6.4.3 Analysis of the INQUSLIY’S StaKEhOIAETS uo...uvvireceierrcriecrsrirerssssresecesaesssserssesssssersessasssssessesssses 133
6.4.4 Analysis of the Industry’s Stakeholders Perspectives.......ccveveruereeseeriraessessncssssesessasersssasasssasens 135
6.4.5 Analysis Of the ShiP OPerator........ueieseeeeserseniiecssnssesssnessesssosseessossssssosssssssonsssssassassssassassasess 137
6.5 CONCIUSIONS....couitiirnriirirennieiienireneniinsieseresiesessssessisessnessasssessessessessnsesssrosssasssassssssenssssssessssssesssnsssesnassess 139

Chapter 7-_ Implementation and StatiStical AnalYSis 0[ Survey 2 SO0 2000 RS PR RO R R ARNR R AR PRGBS A R B RURR P RO B OY 140

7.1 Introduction

........................................................................................................................................... 140
7.2 Develop a QUeStionnaire fOr SUIVEY 2....uveveerrenreireinnesissesensenseessessessssssesessessssessesssssesssssesnsensessessessas 140
7.3 Calculating the Number of Minimum QUESHIONS ...cc.eeeriivereersesssiessossessessnsssssesarssssssssessessessessessesssessens 141
7.4 PEISPECIIVES SCLECHION......ccueeevreererenrirreesnireesteesnessasessssnesssssssiossessssssssssssssasssssessassonsssssssssssssssssss sossssns 143
7.5 IMPIementation Of SUIVEY 2.......eiiriicreeieeeneeieseceesesenesssssnssesessesssssessssssessesseessessesseessssesessessesen saes 144
7.6 SUIVEY RESUILS ..uvviiiiiiiireneiiiininiiieissesseesssaisssenssstsessesssnsssssesserssssessasssansesessssesesssssses sossnnssssnmnsssesmsse. 145

7.6.1 Analysis of the Ship Operators’ PerfOrmance........occevvvevveerenrernecnsseessssnsessessessossssserssssssssssens 146

7.6.2 Findings for the Ship Operator’s DiVISIONS .......cccvevereeriseecereeerssessssesessessesessessosssssessosssssssssses 146
1T CONCIUSIONS.....vcuiriererisenrinnnensneeraessssassesssassossneressossssestressossssessnasnssessessrsensesssssnserssssssssensesenneensesessmsesso. 152

Vil



Chapter 8 — Discussion ..............

SO HESSBSRRR R ISR PTR SRR RS RS RN IORARAA RGO B ODY

8.1 Introduction
.2 RESCAICH O DULIONS veveceeresserecserssassssssessessessssessssessessssseessssssassssssssssesssssssssssssssssssnsssssosssessasassssnsensesen 153

8.3 Limitations of Research

8.4 Conclusions

Chapter 9 - Conclusions........

TYTTTYTIRTIZT LI RII I AT I L S IR 22 d 2T 1R 1lds ]l I s 8

9.1 Introduction

0.2 EVAIUALION OF MAIN AT corierrreerereeeensssesssssssessssassssesssssssssssessssssssssssssssssssssssessesssssssssssssssssssassssssnssersasssss 158
9.3 Evaluation of Main Objectives
0.4 EffrCtiVeNesS Of 1he RESCAICH. .ccertrteereresssersersesrsesssssssessssersscsssnssesssssnssssssssessssssssssssssssrssssssssssssesssssessnnass 159

9.5 Final Conclusions

Chapter 10 — Future Research....cccoccceescens eesseerseenrecssessasencersessatteanersesesseesese

cssessesssssessssssansenssansrassassassnnssns 03

10.1 Future Research

Rere ren ceSlllllll llllllllll RS0 R SRR HAS RIS RRR DRI SRS RGR RSO AR ARG RO RDORG GO0 AR SEPEFOARESNIS RS RS0 RN ARSI RN OO SO S FOOR ISR OSR SN REES 000 0aBa0 L1111l » l 65

APPENUiCeS.cercrssescscssasecsssansascene

SIS RROREDRSRAARRIRAORRER RSSO RS EGERRAR RO SIS R SPRN OO ROIOOGRAN *OSRA0BHOBS e OPREPOOROEROE ORI REDORDS (g A Ll 11l Ll l 85

Appendix 1 QUESTIONNAITE Of SUIVEY 1..cveeiicrceesrerreecsiesnsssmsscsssssssossesssessesssessssssessarsssssssossnesssosssossesssssssaes 185
Appendix 2 QUESLIONNAITE OF SUIVEY 2....ccvccivreerercreessrecsnresscsssssssnsessosssesssnsesanessssssosssssesssssssssssnsessssssssnes 203

viil



List of Figures

Figure 1.1. The Stages of the Research

......................................................................................................... 10
Figure 4.1. The Perspectives of Balanced Scorecard..........cioviivnninniininncnnoneninnnieniensissimmimsons . 51
Figure 4.2. An Example of a Hierarchical Structure..........c.ccovvvieiiernnicnneicicnmneisiemsisssimessieneienensisssseesessens 54
Figure 4.3. A Triangular FUZZY NUMDET A .ecocerrevernnenenneinennicnssnssessnssesnnesnsssssessssassssssssassasorsssssssssasssssssns 61
Figure 4.4. The Defuzzication of a Triangular Fuzzy Number.........eeeeceveveerecriicrirerenrccscnnsncnnnnisicssssesereeees 62
Figure 4.5. The Representative Stakeholders and their Distance from a Hazard........ccovvvveecrnnneiiivcneniccnnee 67
Figure 4.6. The Hierarchy Diagram for Estimating Maritime Regulations Performance from the

IAUSIIY AP T . i riirerrrereerreierreenerennessasncsssessssssassssossensssrusssosssssssssssnnensnnsesessssesssesesseressssesarssnssssesssasssreernessssnes 69
Figure 4.7. The Hierarchy Diagram for Evaluating Mantime Regulations Performance from the

StAKENOLACT ASPECE ...oeieccererriresireeesseessansraeesensssnessaesssnessrasesssensssnesesseossssessnssosnssesensesessssssssessssessesssssssssensrnnnses 76
Figure 4.8. The Hierarchy Diagram for Estimating Maritime Regulations Implementation

PO OTINANCE ... ccveeeerecciiieeerersrisresscsreseosinenscsssssssecssssnesessressasasessssnsssssssssssssessssnssssss sossnssssssassonsasssasssesssssns vennns 77
Figure 4.9. The Link of the Proposed Perspectives and their MEasures ......ccouueevirccieecsvserecssessssessssssasssssses 86
Figure 5.1. The Membership of LinGuiStiCc TEIMS «..ccccreireiireerirererisersssenssenssssnsssssessosssssssssrssssssssssssassssasassos 101
Figure 5.2. The Hierarchical Diagram for Evaluating the Implementation Performance of

ANTIOUIING CONVENLION . .uiiiiiierirreeersnniesisreesseerersneessssssssnessssssssssssssssssesanssessssasesssssassssnsssssssssssssessssssssns 102
Figure 5.3. The Hierarchical Diagram for Evaluating the Implementation Performance of Double

SKIM cuueireireiteniennineeessinisiossnssissstsacsnssessserasessesessassassssssssssessasssssnsessassessessressssssssssessassasessessessassssarsnessnsssnes 113
Figure 5.4. The Effect of Measures Increase to their Parent DiVISION .oveeveeeeveeeeeseerssssssesssssrressesssssssessssas 124
Figure 5.5. The Effect of Measures Increase to the Ship Operators’ Total Rate.....co.ccruerererenseressesssnensensass 125
Figure 6.1. The Calculated Membership Functions of the Triangular NUMDBEIS......coevveeverereerecsesseerensaeses 132
Figure 7.1. A Graphically Representation of a Ship Operator’s Overall Perspectives.....oeeeeresrencssssereens 144

1X



List of Tables

Table 4.1. Average Random Index Values

................................................................................................... 56
Table 4.2. The Stakeholders of Bulk Carrier Sector in Bulk Carriers......ccceerecnrercnneccsensisssssinnsssessesssennen. 66
Table 4.3. A Proposed Generic BSC for @ Stakeholder .......cccoivuiiinieiicieeiiniereesenrenencenceeseensesssenen 68
Table 4.4. The 9-Point Scale of AHP with FUZZY INUIMDELS .......vvierrevrrrercrsrrvessencersnsossossassssassssssassassssessosses 71
Table 4.5. An Example 0f Measures Rates .......ccccciiiecnrnnnnnarineinsssssnsssssnsesssssersssanssssssssiosssrsnssessanassnsssssrsansses 73
Table 4.6. The Organization Structure of a Ship Operator by Divisions and their Activities......ccvueerreecaenens 75
Table 4.7. A Detailed BSC for a Stakeholder Including his DivISIONS ....cccveeeivreeeiccenscscnnescssnnnecsssneressssses 75
Table 4.8. Identified Measures from Previous BSC ApPplICatIoNs ......cccvvvrreerirernerercserssnrescisissnansinssssessnssasess 80
Table 4.9. Proposed Measures for the Implementation of a Maritime Regulation .....cccecivvvivensvensnerananne. .80
Table 4.10. Comparison of Crisis Management PIans ......ccoccvnnieiciiinineccrennereneesssssncssssssesnssessisssssssessssssossones 82
Table 4.11. Definitions of the Internal Business MEasures.......cccceecrrrrrecccecrsrssnnrrresesssssssasseessesssessssnssssassssssas 83
Table 4.12. Proposed Measures for the Implementation of a Maritime Regulation ........c.cceeceesrennsnresenesenes 84
Table 4.13. The Complete BSCs for an Evaluation of the Shipping Industry’s Regulation

Implementation PerfOrmMance... .. eeieineeeieerrsniicsssineirersssnriocsinnsssecesssnsessssssnssssssansessssnsssasssssnsasessssssatassssssss .87
Table 4.14. Proposed Generic Measures for the Implementation of a Maritime Regulation by a Ship
Operator and their Measurement QUANLIEIES .....ccccceereeerreereeeererersersssescssesssssssssssasssstsssssssssssssssssorssssanssrensassnsss 93
Table 4.135. Proposed BSCs for the Implementation of a Maritime Regulation by a Ship Operator............. 93
Table 5.1. Pairwise Comparisons Of the StakeholderS ......ceeiveiviirrriirrcrrerrericsssecrsesecssssesssssessseeseessssssesssrsssss 103
Table 5.2. Fuzzy MatriX Of the StakehOlderS .. ccvceeeeierieerinicnisinrsrernreseessssesssssssssansssessssssssssesssssesosssrssesses 103
Table 5.3. Defuzzication Results for the Fuzzy Matrix of the Stakeholders........coveevennriinnscnseenneeseniennecs 104
Table 5.4. The Weighting Of Stakeholders....ccccvivvmeierneiiiiieneericnesrsessssessnssssssessesssssssesssasessrsesssasessrassassn 104
Table 5.5. Pairwise Comparisons for Flag State’s PErSPECIIVES ......ccceeveeereerresnresesracssreseresssassssessanssanesssass 105
Table 5.6. Fuzzy Matrix for Flag State’s PEISPECHIVES .....vvererrrernrnmnsenessrecssessrnissnnisasssssssesssesssssnsssnessssnes 106
Table 5.7. Defuzzication Results of Fuzzy Matrix for Flag State’s Perspectives ......coeeevivererereessressaenes 106
Table 5.8. The Weight of Flag States® Perspectives in the Regulatory Implementation Process.......ccevee.. 106
Table 5.9. Overall Priority of Stakeholders and their PerspectivVes... . e ceeeecreecrresreeerereeecseesensosseessoassene 106
Table 5.10. Implementation Performance of the UK FIag State ......cecveeeeeeinererreeeeenersasescsessnessonserssessss 109
Table 5.11. The Implementation Performance of the INAUSIIY ......ccveivveeririiaseessecssnerssnsresessessessessssessnsessns 110
Table 5.12. Pairwise Comparisons of the Ship Operators’ DiVISIONS ......covcveveereeeerererssrerasesssesessensesssssssnnes 113
Table 5.13. Fuzzy Matrix of the Ship Operator’s DIVISIONS ......coceeererrvsresecccossesesssessessssesssessesensassesesssossses 114
Table 5.14. Defuzzication Results for the Fuzzy Matrix of the Ship Operator’s Divisions.............ooe....... 114
Table 5.15. The Weighting Of DiVISIONS......ccccvveereereereessereeseeersssernssressssasasessessessesssssessessessssseesssssesssssssssnes 114
Table 35.16. Pairwise Comparisons for Operation Department’s Perspectives.........ooueeveeecereeesnsseerssaesssnens 115
Table 5.17. Fuzzy Matrix for Operation Department’s PerSpectiVeS....cuiueeceeeeeereeereseessenseressessressessesssssnes 115
Table 5.18. Defuzzication Results of Fuzzy Matrix for the Operation Department’s Perspectives........... 116
Table 5.19. The Weight of Operation Department’s Perspectives in the Regulatory Implementation

PIOCESS .ottt esbe s bebesressse s e ses s eseaesssaanesansssssnssasenseneessaeesensssne e e s sae 116
Table 5.20. Overall Priority of Divisions and their PerspectiVes ... oo eseses e e s 116



Table 5.21. Implementation Performance of the Operation Department.........cceeeerreccnreeneeensresaseneeessessnns 118
Table 5.22. The Implementation Performance of the Ship Operator

.......................................................... 119
Table 5.23. The BSC for the Operation Department with 0 values ....cocvcceeieneeerivrnnenisnnreeecrssneeecessnsnnesenns 121
Table 5.24. The Effect of an Expert’s Judgement Perturbation to the Perspectives’ Weights..........cceeuuu... 122
Table 5.25. The Effect of Changing the Weight of a Perspective to the Perspectives Ranking and
TOtAl RALE....oiriiiiiiiiiiiisiicsrininien e eesiessesseeseessesnesassessnsssissassssssessesssaessesseessessssssasssssssssssessansnasssessens 123

Table 5.26. Increase of Measure rates and their Effect to their Parent Perspective and to Total Rate........ 124
Table 6.1. Scale of Experts Criteria

............................................................................................................ 129
Table 6.2. EXPEItS EXPEIIEIICE ...uuvvreeceeeerrerreersrnrrerrensenceresnersssesssessessssssesssnssssnssesssssssssssssssssnsssessssnsssessssanans 130
Table 6.3. RaNKING Of EXPEILS ...uccvierreerrinreerrnresssraeeissnisssssseesssssssssssssssssssnnsosssssassessanssesssssssassssssssssssssssssnse 131
Table 6.4. RANKING Of DIVISIONS .....ccccvverireiererseerssnensennssneesssesssessssresssssossessesssessssnssssssssssssesssssssssssssassssssss 131
Table 6.5. The 9-Point Scale of AHP with Calculated FUZzZy INUMDETS .....cccovreeeererenssensassesssssnsssassssssssssse 133
Table 6.6. Stakeholders” FUZZY MatriX .......ccevvevrreerressercssesnssssesssssassnsesssnsesnessorsssssssesssassssesssnssssasssnssssessns 134
Table 6.7. The Weighting Of StaKehOIARTS.....ccooueeevveeeeeeiineeiereereeseeerreseesssseessssssessssssssssssssesssssssessssssnnnns 135
Table 6.8. Overall Priority of Stakeholders’ PerSPECIVES ......civvvirecereeereneesrereessssseesssssosesssssssssssssssssssssnnns 136
Table 6.9. The Rating Of MEASUTIES ......ccvvererereirreerisenisssssrosssasssssaseesssssesssssssesssssesssssssssssssssnssesssssssnssssssssns 138
Table 6.10. The Weighting 0f DiVISIONS.....cceeceeiireeniieesiieseessssscsesserseessssssssssssssssessessss sssessesssessssssssssssess 138
Table 6.11. Overall Priority of Divisions and their PerspeCtiVES ..o uueuiiereeresrssesssesesssssessosssnesesssssnsssessssssns 139
Table 7.1. SumMMAry Of Ship Operators’ RESUILS......ccvieererveererreerersesssesssesssssnesessssssssssessss ossssesssssssssssssnsses 148
Table 7.2. Summary of Ship Operators MeEasures RAtES.......cceveerverereereereoressessesesmseeeseeesssoeenesssesssssssons 149

X1



Glossary

ABS

AHP

BSC

CI

CR

Crisp Number
EEZ

EU
FOC

FSA

IACS

IMO

ISM Code

ISO 9001

American Bureau of Shipping: The ABS is a classification society, with a

mission to promote the security of life, property and the natural environment,
primarily through the development and verification of standards for the
design, construction and operational maintenance of marine-related facilities.
Analytical Hierarchy Process: AHP is a framework of logic and problem
solving that spans the spectrum from instant awareness to fully integrated
consciousness by organizing perceptions, feelings, judgements and memories
into a hierarchy of forces that influence decision results.

Balanced Scorecard: The BSC is a performance management tool for
measuring whether the smaller-scale operational activities of a company are

aligned with its larger-scale objectives in terms of vision and strategy.

Consistency Index: An index that provides a measure of the consistency for

pairwise comparisons of a matrix.

Consistency Ratio: CR of a matrix can be indicated by comparing the
inconsistency of the set of judgments in that matrix with what it would be if

the judgments and the corresponding reciprocals were taken at random from
the scale.

A precise numerical value.

Exclusive Economic Zone: EEZ is a seazone of 200 nautical miles from shore
over which a state has special rights over the exploration and use of marine

resource,

European Union: The EU is an economic and political union of 27 member

states, located primarily in Europe.

Flags of Convenience: A flag state with lax regime that allows ship owners

who are not citizens of that state to register their ships in that state.

Formal Safety Assessment: FSA is an approach adopted by the IMO to

support a systemic and structured assessment of proposals for new

international regulations to improve shipping safety.

International Association of Classification Societies: IACS is a gatherning of
ten major classification societies.

International Maritime Organization: A special agency of the United Nations

with responsibility for improving maritime safety and preventing pollution
from ships.

International Safety Management Code for the Safety of Ships and Pollution

Prevention: The ISM Code is an amendment to the SOLAS Convention on

minimum safety management requirements for ship managers.

A Quality Management System set by International Organization for
Standardization.
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ISPS Code International Code for the Security of Ships and of Port Facilities: The ISPS
Code is an amendment to the SOLAS Convention on minimum security
arrangements for ships, ports and government agencies.

ITOPF International Tanker Owners Pollution Federation Limited: ITOPF 1s 2 non-
profit organisation established on behalf of the world's shipowners to promote

an effective response to marine spills of oil, chemicals and other hazardous
substances.

MARPOL 73/78 International Convention for the Prevention of Pollution from Ships 1973, as

modified by the Protocol of 1978: MARPOL 73/78 is an international treaty
that provides regulations regarding ships safety pollution prevention.
Maritime Coastguard Agency: MCA is a UK executive agency working to

prevent the loss of lives at sea and is responsible for implementing the UK and

MCA

International maritime law and safety policy.

MOU Memorandum of Understanding: A MOU is a document describing a bilateral

or multilateral agreement between parties.

OECD Organization for Economic Cooperation and Development: OECD 1s an

international organisation of 30 countries that accept the principles of

representative democracy and free-market economy.
OHSAS 18001

OPA 1990

Standard for Occupational Health and Safety Management Systems.
Qil Pollution Act 1990: OPA 90 is a set of requirements and liabilities for

tankers operating in US national waters,

OR Open Registry: A flag state that allows ship owners who are not citizens of

that state to register their ships in that state.

Pairwise Comparison A process of comparing entities in pairs to judge which of each pair is

preferred.

P&I Club Protection and Indemnity Club: P&I Clubs are mutual associations of the

world's shipowners, which insure marine liabilities (including environmental
risks).

PRA Probabilistic Risk Assessment Probabilisticc PRA is a systematic and

comprehensive methodology to evaluate risks associated with a complex
engineered technological entity (such as an airliner or a nuclear power plant).

PSC Port State Control: PSC is the inspection of foreign ships in other national

ports by PSC officers (inspectors) for the purpose of verifying that the vessel
is manned and operated in compliance with applicable international law.
RI Random Index: The comparison of the consistency of the elements of an AHP

matrix with those of the same index of a randomly generated reciprocal matrix

from the scale 1 to 9, with reciprocals forced.

RIA Regulatory Implementation Assessment: RIA is a decision tool, a method of

systematically and consistently examining selected potential impacts arising

from government action and of communicating the information to decision-
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SIM

SOLAS 1974

STCW 1995

TBT

TMSA

TOPSIS
UN

UNCLOS 19382

makers.

Safety Information Management: A set of management initiatives used to
effectively produce, co-ordinate, store, retrieve and disseminate safety
information from internal and external sources in order to improve the safety
performance of the organisation.

Safety of Life at Sea Convention 1974: SOLAS 1974 is an international treaty
that provides regulations regarding ships safe construction and operation.
International Convention on Standards of Training, Certification and
Watchkeeping for Seafarers 1995: STCW 1995 is an international traty that

sets qualification standards for masters, officers and watch personnel on

seagoing merchant ships.

Tributylin: Tributyltin compounds are a group of compounds containing the
(C4Hs)3Sn moiety, such as tributyltin hydride or tributyltin oxide.
Tanker Management and Safety Assessment: TMSA is guide that provides a

standard framework to assess a ship operator’s management systems.
Technique for Order Preference by Similarity to an Ideal Solution.

United Nations: The UN is an international organization whose stated aims are
to facilitate cooperation in international law, international security, economic
development, social progress, human rights and achieving world peace.

United Nations Convention on the Law of the Sea 1982: UNCLOS 1982 is the

international agreement that defines the rights and responsibilities of nations

in their use of the world's oceans, establishing guidelines for businesses, the

environment, and the management of marine natural resources.
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Chapter 1. Introduction

1.1 Introduction

The maritime industry is believed to be the oldest international industry in the world
(King 2001). The introduction of new technologies such as satellite navigation
systems (Beukers 2000) improved safety at sea in terms of navigation. Ships sail in all
over the world transferring 90% of the world’s commodities (Xu et al 2007) relatively
cheaply and safely between countries. Such trade contributes to an increase in wealth

for both countries and their citizens. However, seafarers and their ships are still

exposed to many dangers such as storms and piracy (King 2005).

For centuries, the dangers of shipping were so widely accepted by people that there
was not a significant attempt by many administrators to develop a regulatory regime
that would improve safety at sea and trade. There were limited examples of nations
that imposed regulations but such rules were restricted to ships flying that national
flags. Early in the Twentieth Century, the situation changed when the world’s nations
realised that it would be to their benefit if they could agree to a common regulatory
framework that would enhance the standards of safety at sea. The common regulatory
regime became reality when in 1948 the United Nations adopted the convention that
established the International Maritime Organization (IMO) (originally IMCO) (Smith
1999). To some degree the regulations imposed by the IMO established a common

and acceptable foundation, and as result safety at sea was improved significantly

within just a few decades. As a consequence of safer ships, there was a corresponding
increase in the efficiency of sea trade.

1.2 Background Analysis

The IMO has produced numerous codes, conventions and resolutions, which are
referred in this thesis as “Maritime Regulations”. The aim of these maritime
regulations i1s to ensure a high level of safety standards at sea, minimise pollution

caused by ships and establish a secure environment for ships and ports. The IMO’s



purpose is to bring these maritime regulations to the attention of world states by
organising international conferences (Kopacz et al 2001). The ultimate responsibility

for adoption and enforcement of a maritime regulation depends on the world states
themselves (Odeke 2005).

One might except that the majority of states would act 1n a responsible way and
implement the IMO’s maritime regulations. However, many states, often due to their
lack of knowledge, fail to achieve this goal (Klikauer and Morris 2003). This stems
from the rather complicated shipping industry, which consists of a large number of
organizations, companies and a variety of specialized ships. These sophisticated ships,
which today sail in the world’s oceans, require highly educated and skillful personnel
to operate, control and monitor them. It can be readily appreciated that some
developing countries in need of utilizing the services of specialist ships are likely to
experience difficulties in employing staff familiar with the practices associated with

such ships. Furthermore this staff should be able both to comprehend and enforce the

legal requirements.

It is apparent that many states lack the willingness to rigorously enforce martime
regulations (Llacer 2003). A reason for this unwillingness could be that the economies
of some states are likely to be dependant on the shipping industry. Consequently, they

find it necessary to provide a shield for the foreign companies based in the developing

countries, which would otherwise fall foul of the criteria set by the regulations.

Such situations as referred to above have caused difficulties to the IMO in fulfilling
its objective. On one hand, the standards of a proposed regulation should be minimal
in order to achieve ease of ratification by a greater number of states. On the other
hand, new scientific findings especially with regard to forms of pollution from ships
or to design innovations lead the IMO to introduce numerous regulations. The IMO in
recognising the potential risk of excessive regulatory obligations, which lack adequate
enforcement, has decided to implement a new strategy targeting the worldwide

implementation of the existing maritime regulations to an acceptable level (IMO
2000).



It is of utmost importance to address the risk of excessive regulations and their effect
on the shipping industry. A precursory look at the conventions promulgated by the
IMO reveals that most of them were introduced after 1970. After 1970, there was a
plethora of regulations all needing the compliance of those within the shipping
industry. Notwithstanding their justification, such regulations have imposed

significant changes upon the ship operators who are a keystone within the industry.

Such legislation has often been accompanied by the imposition of heavy monetary

penalties and even criminal convictions.

1.3 Justification of Research

Many academics have found the maritime regulations to be an interesting field for
research. Such research has focused on the impact of maritime regulations affecting
safety at sea, pollution from shipboard operations, the performance and analysis of

various ship related operations. Additionally some academics have explored the

potentials and limitations of existing regulatory tools such as the Formal Safety

Assessment (FSA) and the International Management Code for the Safe Operation of
Ships and for Pollution Prevention (ISM Code 1998). To date no academic has
offered a method capable of dealing with the worldwide implementation of maritime
regulations 1ssue. Moreover, there is only limited research directed at strategies or
methodologies designed to improve the implementation of the maritime regulations.
Nevertheless, there 1s a debate that a worldwide implementation could be easily

achieved if the stakeholders in the shipping industry had an increased role in the
regulatory process (Chantelauve 2003).

This research targets the current status and practices of the IMO for implementation of
maritime regulations. The current status is investigated by analysing the process of
implementing the IMO regulations and its implications into the shipping industry.
Furthermore, the current implementation practices that have been adopted by the IMO
are examined for possible challenges and any potential improvement. An exhaustive

literature review exposes the challenges of the implementation of the maritime
regulations.



In this research, a new methodology 1s presented regarding the implementation of the
maritime regulations. The proposed methodology was designed from the viewpoint
that there 1s a need for the IMO to adopt a strategy with regard to the implementation
of the maritime regulations. The strategy should be based on the evaluation of both an

existing and on a newly introduced maritime regulations implementation performance

through cost benefit analysis pertinent to the stakeholders of the shipping industry.
The applicability of the method i1s demonstrated through various case studies.

1.4 Research Aims, Objectives and Hypothesis

The primary purpose of this research is to generate a methodology capable of
evaluating the implementation burden of a maritime regulation based on a cost benefit
analysis. A cost benefit analysis of a maritime regulation should assess the gains and
losses that will be imposed to certain stakeholders of the shipping industry. Providing
such a methodology for the regulators of the shipping industry enables them with a
tool capable of assessing the burdens of a maritime regulation. Then the regulators

can make a decision on how they will reduce the losses of the stakeholders into an
excused level.

The risk of inadequate implementation of a regulation due to its excessive costs is not

exclusive to the shipping industry. Up to date, some organisations have developed
guidelines on how to reduce the imposed burdens of a regulation. Additionally many
governments have developed new processes, structures and tools to help them to
develop new regulations, and to review existing ones (Ballantine and Devonald 2006).
Some governments and administrations decided to adopt the Balanced Scorecard
(BSC) to evaluate the implementation of a regulation (Phillips and Phillips 2007),
(Ramos et al 2007). The BSC is a comprehensive simple performance measurement
tool that a regulator can use in order to assess the impact of a regulation to a
stakeholder’s commercial activities such as costs, profits and human resources
availability. Furthermore, a system of many BSCs for a group of stakeholders can be

used to evaluate the imposed burdens of a regulation to that group. The group of

stakeholders can be an entire industry. Therefore, in this research, it is suggested that



the BSC is a potential tool to evaluate the implementation burdens of a maritime

regulation in the shipping industry.

The BSC can be used for a cost benefit analysis of the shipping industry and its
stakeholders. However, in the implementation of a maritime regulation the
contribution of each stakeholder may have a different weight. Consequently, the
weighting of each stakeholder should be determined. There are many available

methods with regard to the weighting of elements of a given problem however, the
Analytic Hierarchy Process (AHP) has an advantage over to other methods due 1ts
simplicity and its ability to rank parts of a multi-criteria problem into a hierarchical
structure (Chan 2006). The AHP is significantly improved when it is used with a

Fuzzy Scale for measuring weight criteria in hierarchical structures (Cheng 1996).

In this research, the potential of a maritime regulation to be implemented worldwide
in a short period is defined as its implementation performance. This implementation
performance of a regulation can be evaluated by assessing its implementation costs
and benefits. For instance, an evaluation of the implementation performance of the
ISPS Code should be indicated very high. The evaluation should include
implementation costs such as training, equipment maintenance and additional
workload to seafarer. On the other hand, the benefits from the code are minimising the
security threat of ships and ports. These security threats could lead to loss of human
lives and reduction of seaborne trade. Obviously the benefits are considerable more

important than the costs.

To achieve the main aim of this research is to introduce a methodology regarding
performance-based evaluation of a maritime regulation by assessing the costs and
benefits of a maritime regulation. A main hypothesis in this research 1s that the
stakeholders of the shipping industry will more easily implement a maritime
regulation that offers significant benefits while at the same time requiring the
minimum costs for its implementation. Therefore, the proposed performance-based
methodology includes the commercial activities of the stakeholders. The innovative
idea of this methodology is that the implementation of a regulation may be more
effective 1f it is possible to evaluate the implementation performance of a maritime

regulation.




The methodology is devised so as to be applicable in a generic form so including the
shipping industry in its entirety. Special consideration is given to the ability of a small
stakeholder to implement a maritime regulation because it is suggested in this
research that the shipping industry should be open to small stakeholders. To achieve a

detailed evaluation of the shipping industry the methodology is divided in two stages,
one for an implementation evaluation of the shipping industry and the other for a

detailed evaluation of a stakeholder. For each stage of the methodology, a tool 1s

introduced in order to evaluate the implementation performance of a stakeholder

either individually or as a part of the shipping industry.

The introduced methodology should address various important issues such as

rationality of data collection, their utilisation and the production of the tools. By
adopting this approach the methodology will satisfy the needs of a comprehensive

performance measurement system applicable for any stakeholder. To fulfil the above

mentioned issues a number of subsidiary objectives need to be met:

1. To create a system of Balanced Scorecards (BSCs) that will include the
commercial activities of every stakeholder.

2. To evaluate the degree of contribution of each stakeholder to the regulation
implementation by using experts’ judgements.

3. To evaluate the experts’ judgements by using Fuzzy Set theory.

4. To make pairwise comparisons between the stakeholders in order to rank
them according to their weight in the regulation implementation process.

5.

To develop and demonstrate the applicability of the proposed tools through
case studies.

1.5 The Limitations of the Research

The procedure for the implementation of maritime regulations is a complex one. The
maritime regulations already drafted and enacted are numerous. In addition, the
maritime regulations are drafted in a variety of formats such as codes, conventions,
resolutions and circulars. Hence, an attempt to investigate the implementation

procedure poses difficulties. These difficulties are exacerbated mainly due to the



mears T

many stakeholders in the shipping industry together with the industry’s international
character, the large number of regulations and the lack of previous related research.
Thus, in this research, the definition of a maritime regulation is narrowed to a single
requirement of an IMO convention. The scope of this selection is to study the effect
and the difficulties experienced by the shipping industry’s stakeholders in managing a

small change to an already existing regulatory regime.

A further challenge in this research is the high number of stakeholders in the industry
and also the variety of activities covered by maritime regulations. The approach that 1s

followed is that the stakeholders can be grouped according to their interests. From
each group a representative stakeholder can be chosen as a sample of the industry.

Thereafter the sample can be used to investigate the distribution of various costs and
benefits in the shipping industry. The terms “costs” and “benefits” are used in a wide
sense in order to extend the meaning of the possible gains and losses to a stakeholder

from the implementation of a regulation and so include non financial issues such as

reputation, innovation and employees skills.

The subject of this research has not previously been approached in a similar manner.
This makes it difficult to collect data from past experience since most researchers
have focused either on the effect of a regulation in a localised geographical region, or
to specific types of ships or to a specific group of stakeholders. However, the majority
of such research can provide valuable information on the implementation of the

maritime regulations. Furthermore, it is necessary to investigate approaches to the

management to the regulations of other industries such as nuclear, chemical process
and aviation. These approaches are examined for their applicability to the maritime

industry.

Considering the above limitations, it is nevertheless possible to design a method that
will estimate the performance of a maritime regulation. This method will be capable
of contributing positively to the implementation of maritime regulation by examining
the difficulties of the stakeholders to comply with a regulation. In addition, any
excessive burden on a stakeholder would be a reliable indication that this stakeholder

will either probably try to limit this burden or to avoid 1it.




1.6 Research Methodology

The research methodology that is used to fulfil the aims and objectives of this

research is shown graphically in Figure 1.1. The stages of the research are as below:

1. Literature review.

2. Development of a proposed methodology.
3. Demonstration of the proposed methodology.

4. Implementation of the proposed methodology.

A literature review is carried out to assess challenges in the implementation of the
IMO regulations. Due to lack of previous research on a similar topic, the literature
review consists of four interactive parts. The first one analyses the process of
implementing maritime regulations and assess the challenges of this process. The
second part investigates the success of the current regulatory system from accidents
point of view. The third party of the literature review compares the shipping industry
with other high-risk industries, which operate in strict regulatory environments. This
comparison extends as to how governments deal with excessive regulations. The

fourth part of literature review focuses on the potentials and challenges of current

practices applicable to the shipping industry.

The next stage of the research is the development of a proposed methodology. In this
stage a study of sound methods is conducted. A methodology is then proposed which
is a combination of the above methods in order to minimize the limitations, which
might otherwise arise. The proposed methodology, which is a performance
management system, lists various measures that can be used to monitor the

implementation performance of a regulation. These measures are analysed and

adopted for a group of representative stakeholders.

The proposed methodology consists of many steps and takes into account many
stakeholders in the shipping industry. Therefore, it i1s appropriate to carry out a case

study 1n order to demonstrate as to how it can be used. For this reason two case

studies are used, one for the shipping industry and the other for a ship operator as an
example of a stakeholder.



After the demonstration of the proposed methodology two surveys are carried out to

implement the proposed methodology. These surveys are used for two purposes. First,

to validate the methodology by industrial experts. Secondly, to investigate the costs

and benefits of the stakeholders generated by the implementation of a regulation.

1.7 Structure of Thesis

To achieve the aims and objectives of this research the thesis is structured in a rational

order to demonstrate the applicability of the proposed methodology capable of dealing

with the regulatory issue. The thesis consists of the following main parts:

1. Annvestigation into the challenges posed by maritime regulations, and also a
comparison with the challenges faced by other industries.

2. Development of a generic methodology applicable to the shipping industry.

. Development of a performance management tool capable of measuring the

implementation of a regulation within the shipping industry.

Development of a performance management tool capable of measuring the

implementation of a regulation by a ship operator.

5. Implementation and validation of the above tools.

6. Conclusions.

A diagram of this research structure is shown in Figure 1.1. This thesis consists of ten

chapters, the contents of which are briefly described below.
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Fig. 1.1. The Structure of the Research

Chapter 1. Introduction

A generic introduction about this research is presented. Key issues such as a proposed

methodology and research justification are highlighted. Furthermore, the structure of

the thesis is presented.
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Chapter 2. The maritime regulatory environment

In this chapter the process of the implementing an international maritime regulation 1s
described. This process is assessed to identify potential challenges of various

stakeholders. The efficiency of maritime regulations is discussed in conjunction with

the accidents that occur in the shipping industry.

Chapter 3. Investigation of the impact of maritime regulations

In this chapter, various methods and tools introduced by the IMO to improve the
regulatory procedure are described and analysed for their efficiency. Furthermore,
comparisons are carried out between the shipping industry and other high-risk

industries such as nuclear plants, aviation and chemical process, in terms of their

regulatory regimes.

Chapter 4. A proposed methodology for the implementation of maritime regulations
In this chapter, a new methodology is proposed which can be used to improve the
implementation procedures of the IMO and other stakeholders by targeting a

worldwide implementation of the maritime regulations. The proposed methodology 1s

analysed and discussed as for its potentials and limitations.

Chapter 5. Implementing the proposed methodology for the shipping industry
This chapter presents consecutive case studies assessing the implementation of

maritime regulations in the shipping industry. The results are then discussed and

compared with what other researchers have found.

Chapter 6. Implementation and statistical analysis of Survey 1
In this chapter, a survey is carried out to test the first part of the methodology.

Questionnaires are distributed to several industrial experts and they were requested to

evaluate the importance of various stakeholders 1n the shipping industry. The outcome
of this survey is used to analyse trends of the shipping industry and rank the

importance of each stakeholder.

Chapter 7. Implementation and statistical analysis of Survey 2
An additional survey is carried out as the second part of the proposed methodology

and 1ts results are discussed and analysed in this chapter. This survey is used in order
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to implement the ship operator tool as proposed in the methodology. In this survey
ship operators are requested to evaluate their implementation performance with regard

to a certain regulation. The challenges of a ship operator to implement a maritime

regulation are then analysed and discussed.

Chapter 8. Discussion

This chapter presents the use and limitation of the proposed tools. Additionally it

presents the contributions and limitations of this research.

Chapter 9. Conclusions

This chapter presents the conclusions of this research. These conclusions include
comments regarding the outcomes of the research and how the initial aim and

objectives were met.

Chapter 10. Future Research

In this chapter, some recommendations for future research are proposed.

References — References related to the research are presented in this section.

Appendices - The section provides relevant information and data of the research.
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Chapter 2. Analysis of the Maritime Regulatory Environment

2.1 Introduction

The process of implementing a maritime regulation is intrinsically complicated and
furthermore it consists of various stages involving a large number of states,
organisations and companies. Therefore, the investigation of the implementation

process of a maritime regulation is a fundamental aspect of this research in order to

assess which steps of the process present the most obstacles.

2.2 The IMO Regulatory Process

The implementation process of a newly introduced maritime regulation is achieved by

adherence to the following seven main steps, which are described briefly in the
subsequent paragraphs of this section (IMO 1975), (UNCLOS 1982):.

1. The appropriate IMO committee drafts a regulation (Stenman 2005).
2. The IMO submits the regulation to its member states at a conference (IMO

2000).
3. A number of states adopt the proposed regulation (IMO 2000).
4. Flag states incorporate the regulation into their national laws and make it

compulsory for their ships (Odeke 2005).

5. Coastal states also make the regulation compulsory for the ships visiting their
ports (Devine 2000).

6. Ship operators implement the regulation requirements into their systems

(Mitroussi 2004b).
7. The crew members conform with the regulation (Talley et al 2005a).

In the implementation procedure, there are many other parties which participate in the
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