


The Management of Maritime 
Regulations

Ship management is a worldwide activity. Modern ships are sophisticated 
designed structures equipped with several automatic devices. It is estimated that 
90 per cent of commodities transported worldwide are carried by ships. There-
fore there is great interest from many private and public organizations that those 
ships are operating, manned, designed and maintained within international 
acceptable standards. The obligation of stakeholders to comply with maritime 
regulations is included in most statutory and commercial agreements and there-
fore inadequate implementation of maritime regulations exposes stakeholders to 
commercial risks.
 This book explores how the application of mathematical decision- making 
tools could be used to manage maritime regulations. Performance management 
tools are proposed which would allow stakeholders to monitor the regulatory 
performance of their organization in order to reduce or eliminate those commer-
cial risks. The process of introducing an implementation process for maritime 
regulations worldwide is described within this text. An emphasis is put on the 
role of main stakeholders in the regulatory process and reasons that increase the 
willingness of stakeholders to participate in the implementation of regulations.
 This book will be of interest to scholars and students interested in the man-
agement of the shipping industry as well as ship owners and managers who are 
charged with implementing maritime regulations.

Hristos Karahalios is Maritime Consultant in the fields of ship management 
and quality control, Piraeus, Greece.
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1 Introduction

1.1 Historical review
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 naviga-
tion. Ships sail all over the world, transferring 90 per cent of the world’s com-
modities relatively cheaply and safely between countries. Such trade contributes 
to an increase in wealth for countries and their citizens. However, seafarers and 
their ships are still exposed to many dangers such as storms and piracy.
 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 regula-
tory 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 nation’s flags. Early in the twentieth century, the situation 
changed when the world’s nations realized 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 Inter-
national Maritime Organization (IMO) (originally IMCO) (Smith 1999). To 
some degree the regulations imposed by the IMO established a common and 
acceptable foundation, and as a result safety at sea was improved significantly 
within just a few decades. As a consequence of safer ships, there was a corre-
sponding increase in the efficiency of sea trade.
 The IMO has produced numerous codes, conventions and resolutions, which 
are referred as ‘Maritime Regulations’. The most known is the International 
Convention for the Safety of Life at Sea 1974 (SOLAS), which is generally con-
sidered as one of the most important of all international conventions concerning 
maritime safety at sea. Similarly, the International Convention for the Prevention 
of Pollution from Ships 1973/1978 (MARPOL) was adopted to cover prevention 
of pollution of the marine environment by ships; the International Convention on 
Standards of Training, Certification and Watchkeeping for Seafarers 1978 
(STCW) sets minimum requirements for training, certification and watchkeeping 
for seafarers in international standards.
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 The SOLAS Convention, in its successive forms, is generally regarded as the 
most important of all international treaties concerning the safety of merchant 
ships. It is composed of 12 chapters, all listed in Table 1.1. The sequence of the 
chapters shows the prioritization of concerns of the maritime community with 
respect to safety for each type of ship. Construction of technically reliable ships 
is the first concern described in Chapter II- 1. Firefighting is described in Chapter 
II- 2 as the next major threat. When a ship loses its stability or fire is spread, the 
crew should have the means to abandon the ship or rescue other seamen. Con-
sequently, Chapter III refers to the lifesaving equipment required on board a 
ship. Emergency radio communication and navigation equipment are described 
in Chapters IV and V, respectively.
 A ship, in order to be seaworthy, should also be able to carry goods without 
any risk to its safety. With respect to this issue, Chapter VI of SOLAS refers to 
principles of safe carriage of cargoes. However, the global need for carrying 
more specialized cargoes contributed to the addition of Chapter VII for carriage 
of dangerous goods. Despite those requirements, the tragic losses of several bulk 
carriers led to the adoption of Chapter XII, for additional safety measures. When 
technological innovations brought nuclear science to ships, Chapter VIII was 
written to include safety issues. In a similar way, Chapter X includes safety 
measures for high- speed craft.
 The latest trend in SOLAS development is to regulate management systems. 
This trend appears in Chapter IX, which highlights significant issues to manage-
ment of the safe operation of ships. In a similar way, Chapter XI- 1 lists special 
measures to enhance maritime safety and Chapter XI- 2 contains special meas-
ures to enhance maritime security. Those three chapters are an expected regula-
tory development since a technically reliable ship with insufficient management 
could still be unsafe.
 The MARPOL Convention is the main international convention covering pre-
vention of pollution of the marine environment by ships from operational or 
accidental causes. It is a combination of two treaties adopted in 1973 and 1978, 

Table 1.1 SOLAS 74 Chapters

Chapter I – General Provisions
Chapter II-1 – Construction – subdivision and stability, machinery and electrical installations
Chapter II-2 – Fire protection, fire detection and fire extinction
Chapter III – Life-saving appliances and arrangements
Chapter IV – Radio-communications
Chapter V – Safety of navigation
Chapter VI – Carriage of cargoes
Chapter VII – Carriage of dangerous goods
Chapter VIII – Nuclear ships
Chapter IX – Management for the safe operation of ships
Chapter X – Safety measures for high-speed craft
Chapter XI-1 – Special measures to enhance maritime safety
Chapter XI-2 – Special measures to enhance maritime security
Chapter XII – Additional safety measures for bulk carriers
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respectively, and updated by amendments through the years. The Convention 
includes regulations aimed at preventing and minimizing pollution from ships – 
both accidental pollution and that from routine operations – and currently 
includes six technical annexes that appear here in Table 1.2. The development of 
MARPOL reveals the understanding of the maritime community regarding the 
harm that is causing to the environment. The establishment of oil as a primary 
fuel in industries and the larger ships carrying huge quantities of oil was the 
reason to draft Annex I with respect to prevention of pollution by oil as either a 
cargo or fuel. The transportation of hazardous liquids for industrial purposes 
generated an additional concern about ships’ ability to control pollution by 
noxious liquid substances, which resulted in Annex II. The introduction of con-
tainers and the growth of door- to-door trade created the risk of losing a container 
from a ship at sea, causing pollution. Consequently, Annex III was prepared to 
address the issue of harmful substances in packaged form.
 Apart from cargoes and bunkers, ships pollute due to routine operations. The 
incredible size and number of ships sailing around the world means there is a the 
need to regulate these issues as well. One of these forms of pollution is the disper-
sion of sewage, which is regulated with Annex IV. Another form of pollution is 
created with the disposal of garbage, especial when it contains plastic and recycla-
ble material. Therefore, Annex V concerns preventing this form of pollution from 
ships, with particular interest in specialized areas. Finally, there are ports that suffer 
air pollution because they serve numerous ships. This health concern has led to the 
introduction of Annex VI, regulating air pollution from ships.
 The STCW Convention chapters, which are shown in Table 1.3, aim to stand-
ardize training standards at a state level. Starting from the deck department, a 
seaman should follow certain training courses in combination with sea service in 
order to be promoted to the rank of master mariner, as described in Chapter II. 
Similar requirements are detailed in Chapter III for the engine department. The 
establishment of communications between a ship and shore, and with other 
ships, for a distress situation requires skilful radio users. Chapter IV specifies the 
appropriate training for radio personnel.
 Apart from requirements for certain ranks, the STCW puts emphasis on train-
ing. Chapter V covers the need for special training requirements for personnel 
on certain types of ships, with particular focus on oil tankers and passenger ro- ro 

Table 1.2 MARPOL 73/78 Contents

1973 Convention
1978 Conference
Annex I: Prevention of pollution by oil
Annex II: Control of pollution by noxious liquid substances
Annex III: Prevention of pollution by harmful substances in packaged form
Annex IV: Prevention of pollution by sewage from ships
Annex V: Prevention of pollution by garbage from ships
Annex VI: Prevention of Air Pollution from Ships
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ships. In case of an emergency, some crew members will be appointed with spe-
cific duties such as firefighting, medical care and operation of rescue boats. 
Chapter V addresses these issues and specifies certification and minimum accept-
able training standards. Chapter VII, titled ‘Alternative Certification’, gives the 
ability for officers to gain a single certificate of competency combining deck, 
engineering and radio competencies. Of course, such certification requires a spe-
cific education and training path. Specific emphasis in STCW is given in Chapter 
VIII with respect to watchkeeping. A main concern in this chapter is to avoid 
human fatigue of personnel who have watchkeeping duties. The recent Manila 
amendments to the STCW Convention are evidence that maritime regulations 
are constantly developing to cover new training needs for seamen. In the 
amended STCW references are made to resource management, leadership, team-
work and managerial skills.
 MLC 2006 has been designed to become a global instrument. Its contents are 
shown in Table 1.4. It is deemed as the ‘fourth pillar’ after the SOLAS, 
MARPOL and STCW Conventions of the international regulatory regime for 
quality shipping. From this convention, which is an amendment of existing ILO 
requirements, two groups could be separated. The first is existing requirements 
and the second comprises new requirements.
 In the first group there are regulations such as minimum age (Reg 1.1), 
medical certification (Reg. 1.2), qualifications of seafarers (Reg. 1.3), seafarer 
employment agreements (Reg. 2.1) and hours of work or rest (Reg. 2.3). These 
regulations should already be in place to ensure a healthy environment for 
seamen. In addition, these regulations emphasise seamen’s rights under contract, 
such as payment.
 The second group is innovative for the shipping industry. The signatory state 
now has the obligation to develop the skills of seamen (Reg. 2.8). Emphasis there-
fore is given to the quality of the human element on board ships. Occupational 
safety and health incidents should now be processed through statistics (Regs 4.3.5, 
4.3.6, 4.3.8). Such a requirement generates the demand for employees ashore that 
can understand and carry out studies using statistics. Crew complaints (Reg. 5.1.5) 
are also creating grounds for transparency. Therefore, since the voice of the crew 
could reach headquarters of a ship’s management company, the liability of top 
managers is increased. Eventually, the right of detentions (Reg. 5.2) will place a 
significant burden on ship management companies for compliance.

Table 1.3 STCW 95 Chapters

Chapter I: General provisions
Chapter II: Master and deck department
Chapter III: Engine department
Chapter IV: Radiocommunication and radio personnel
Chapter V: Special training requirements for personnel on certain types of ships
Chapter VI: Emergency, occupational safety, medical care and survival functions
Chapter VII: Alternative certification
Chapter VIII: Watchkeeping
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 Although the main regulatory framework is given from the above convention, 
the IMO is producing several codes which, if they accepted by a state, make 
them mandatory ships flying that state’s flag. In Table 1.5 there is a list of 
approved codes of practice in the UK. The areas covered are very broad, cover-
ing cargo handling, construction, equipment and management. Those codes are 
in addition to conventions and are usually followed by circulars. It is not within 
the scope of this book to describe those codes, but to give emphasis to the pleth-
ora of maritime regulation that currently exists in the shipping industry.

Table 1.4 MLC 2006 titles and regulations

Title 1 Minimum requirements for seafarers to work on a ship
• Regulation 1.1 – Minimum age
• Regulation 1.2 – Medical certificate
• Regulation 1.3 – Training and qualifications
• Regulation 1.4 – Recruitment and placement

Title 2 Conditions of employment
• Regulation 2.1 – Seafarers’ employment agreements
• Regulation 2.2 – Wages
• Regulation 2.3 – Hours of work and hours of rest
• Regulation 2.4 – Entitlement to leave
• Regulation 2.5 – Repatriation
• Regulation 2.6 – Seafarer compensation for the ship’s loss or foundering
• Regulation 2.7 – Manning levels
• Regulation 2.8 – Career and skill development and opportunities for seafarers’ 

employment

Title 3 Accommodation, recreational facilities, food and catering
• Regulation 3.1 – Accommodation and recreational facilities
• Regulation 3.2 – Food and catering

Title 4 Health protection, medical care, welfare and social security protection
• Regulation 4.1 – Medical care on board ship and ashore
• Regulation 4.2 – Shipowners’ liability
• Regulation 4.3 – Health and safety protection and accident prevention
• Regulation 4.4 – Access to shore-based welfare facilities
• Regulation 4.5 – Social security

Title 5 Compliance and enforcement
• Regulation 5.1 – Flag state responsibilities
• Regulation 5.1.1 – General principles
• Regulation 5.1.2 – Authorization of recognized organizations
• Regulation 5.1.3 – Maritime labour certificate and declaration of maritime labour 

compliance
• Regulation 5.1.4 – Inspection and enforcement
• Regulation 5.1.5 – On-board complaint procedures
• Regulation 5.1.6 – Marine casualties
• Regulation 5.2 – Port state responsibilities
• Regulation 5.2.1 – Inspections in port
• Regulation 5.2.2 – Onshore seafarer complaint-handling procedures
• Regulation 5.3 – Labour-supplying responsibilities
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1.2 Implementation issues
The aim of these maritime regulations is to ensure a high level of safety standards 
at sea, minimize 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 organizing international conferences (Kopacz et al. 
2001). The ultimate responsibility for adoption and enforcement of maritime regu-
lations depends on the world states themselves (Odeke 2005).
 One might expect that the majority of states would act in 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 skilful personnel to operate, control and monitor them. It can be 
readily appreciated that some developing countries in need of utilizing the ser-
vices of specialist ships are likely to experience difficulties in employing staff 

Table 1.5 Approved codes of practice in the UK

• BC Code – Code of Safe Practice for Solid Bulk Cargoes
• BC Code 2004 – Code of Safe Practice for Solid Bulk Cargoes, 2004
• BLU Code – Code of Practice for the Safe Loading and Unloading of Bulk Carriers
• CSS Code – Code of Safe Practice for Cargo Stowage and Securing
• DS Code – Code of Safety for Diving Systems, 1995
• DSC Code – Code of Safety for Dynamically Supported Craft
• FSS Code – Fire Safety Systems
• FTP Code – International Code for Application of Fire Test Procedures
• Grain Code – International Code for the Safe Carriage of Grain in Bulk
• HSC Code – International Code of Safety for High-Speed Craft
• HSC 2000 Code – International Code of Safety for High-Speed Craft, 2000
• IBC Code – International Code for the Construction and Equipment of Ships Carrying 

Dangerous Chemicals in Bulk
• IGC Code – International Code for the Construction and Equipment of Ships Carrying 

Liquefied Gases in Bulk
• IS Code – Intact Stability for All Types of Ships Covered by IMO Instruments
• ISM Code – International Management Code for the Safe Operation of Ships and for 

Pollution Prevention
• ISPS Code – International Code for the Security of Ships and of Port Facilities
• LSA Code – International Life-Saving Appliance Code
• Noise Levels – Code on Noise Levels on Board Ships
• NOx Technical Code – Technical Code on Control of Emission of Nitrous Oxides from 

Marine Diesel Engines
• OSV Code – Code of Safe Practice for the Carriage of Cargoes and Persons by 

Offshore Supply Vessels
• Port State Control – Procedures for Port State Control
• SPS Code – Code of Safety for Special Purpose Ships
• STCW Code – Seafarers’ Training, Certification and Watchkeeping
• Timber Code – Code of Safe Practice for Ships Carrying Timber Deck Cargoes, 1991
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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 mari-
time regulations (Llacer 2003). A reason for this unwillingness could be that the 
economies of some states are likely to be dependent on the shipping industry. 
Consequently, they find it necessary to provide a shield for the foreign com-
panies 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 design innovations, lead the IMO to introduce numer-
ous regulations. The IMO, in recognizing the potential risk of excessive regula-
tory 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 cursory look at the conventions promul-
gated 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 regula-
tions have imposed significant changes upon the ship operators who are a key-
stone within the industry. Such legislation has often been accompanied by the 
imposition of heavy monetary penalties and even criminal convictions.

1.3  The significance of measuring implementation 
performance
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 issue. Moreover, there is only limited 
research directed at strategies or methodologies designed to improve the imple-
mentation of the maritime regulations. Nevertheless, there is 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).
 There is a need for the introduction of new solutions applicable in the current 
status and practices of the IMO for implementation of maritime regulations. An 
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investigation of the current status by analysing the process of implementing the 
IMO regulations and its implications into the shipping industry is the key to 
better regulations. Furthermore, the current implementation practices that have 
been adopted by the IMO need to be examined for possible challenges and any 
potential improvement. An exhaustive literature review exposes the challenges 
of the implementation of the maritime regulations.
 A further challenge in this approach is the high number of stakeholders in the 
industry and also the variety of activities covered by maritime regulations. The 
approach that is 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 dis-
tribution 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 pos-
sible gains and losses to a stakeholder from the implementation of a regulation 
and so include non- financial issues such as reputation, innovation and employee 
skills.
 The subject has not previously been approached in this 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 localized geographical region, or to spe-
cific types of ships or to a specific group of stakeholders. However, the majority 
of such research can provide valuable information on the implementation of 
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.
 The primary purpose of this book is to explain methods of evaluating the 
implementation burden of a maritime regulation based on a cost–benefit ana-
lysis. A cost–benefit analysis of a maritime regulation should assess the gains 
and losses that will be imposed on certain stakeholders of the shipping industry. 
Providing such methodologies for the regulators of the shipping industry pro-
vides 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 to an acceptable level. The available methodologies are pre-
sented regarding the implementation of the maritime regulations. The methodol-
ogies are described from the viewpoint that there is 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 a newly intro-
duced maritime regulation implementation performance through cost–benefit 
analysis pertinent to the stakeholders of the shipping industry. The applicability 
of the methods is demonstrated through various case studies.
 Adopting contemporary mathematical applications may benefit the maritime 
management science in many significant ways. The most important issue is that 
it deals with a crucial issue of current concern to the shipping industry, which is 
the worldwide implementation of maritime regulations. The issue was examined 
from a cost–benefit point of view for each stakeholder. It was found that the 
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burden of some regulations is sometimes excessive for certain stakeholders. 
Additionally, it was found that the current regulatory system is very challenging 
for small stakeholders.
 A more recent work was carried by the author, with an emphasis on imple-
mentation of maritime regulations (Karahalios et al. 2011a, 2011b; Karahalios 
2014). Several conclusions were drawn from this work, the most important of 
which are as follows. First, it confirmed that the states are the most important 
stakeholders in the shipping industry with regard to the implementation of mari-
time regulations, these being followed by classification societies and ship oper-
ators. However, the success of a regulation’s implementation depends on many 
other stakeholders. Second, the research introduced the concept of a perform-
ance management system including costs and benefits analysis as a strategy to 
improve the current regulatory environment. Third, it confirmed and emphasized 
the importance of the economic consequences that a regulation may generate. 
Such costs should take into account other aspects such as available knowledge 
and stakeholders’ ability to adapt new procedures.

1.4  The need for new management tools
In the modern complex shipping industry, mistakes and omissions are often 
heavily punished. Therefore, a ranking of the priorities that a stakeholder should 
consider when he implements maritime regulations is of great importance. In 
this work it is demonstrated how significant is for a stakeholder to use a detailed 
performance management system when he evaluates his organization regarding 
regulatory implementation. In addition, in such a system the most significant 
management perspectives could be used as an initial prompt appraisal.
 A successful implementation of maritime regulations requires tools to be 
established in order to evaluate the performance of a stakeholder and in par-
ticular that of a ship operator. Hence, an effective management system can assist 
the ship operators and other stakeholders to improve their implementation per-
formance. The proposed management systems in this book do not demand an 
excessive workload or excessive paperwork. Practices and methodologies cur-
rently enforced in many industries and principles to which many developed gov-
ernments adhere, in order to improve their regulations, are examined for their 
applicability to the shipping industry. Some common principles such as risk ana-
lysis, knowledge management and cost evaluation must be used in their entirety, 
while the structure of hierarchies can be developed to satisfy the needs of various 
stakeholders. The combination of these principles could be used as guidance to 
each stakeholder to monitor his implementation performance regarding maritime 
regulations.
 After the risk assessment introduction it is necessary for the stakeholders to 
adopt new tools in order to quantify risks. The significance of introducing tools 
is that existing methodologies have been simplified for both the regulators and 
the industrial stakeholders. Therefore, it can be easily used by stakeholders in 
the measurement of their implementation performance without the need to carry 
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out the complicated calculations required. The adoption of such a tool should 
provide detailed results and indicate early signs when a regulatory deviation 
appears. The comparison between the detailed implementation of a tool and 
selective implementation of the tool reveals two significant points. First, it is 
very costly for a stakeholder to assess in detail his regulatory performance and 
monitoring. Second, a stakeholder may find it has misleading conclusions for its 
regulatory implementation performance if it fails to use a management system or 
a tool in detail.
 The risk of inadequate implementation of a regulation due to its excessive 
costs is not exclusive to the shipping industry. To date, some organizations 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 develop new regulations, and to review existing ones (Ballan-
tine and Devonald 2006). Some governments and administrations have decided 
to adopt the Balanced Scorecard (BSC) to evaluate the implementation of a regu-
lation (Ramos et al. 2007).
 It is important that inadequate operation of the proposed tools by a stake-
holder could produce a high degree of uncertainty for their organization’s imple-
mentation performance. This can be caused because the BSC’s elements with 
small relative weight are numerous; however, these are issues that can expose a 
stakeholder to risks. This is why it is suggested in this book that although the 
higher- ranked elements can offer a quick indication of a stakeholder’s perform-
ance, the remaining elements should be examined thoroughly.

1.5  The system of hierarchical scorecards
The innovative concern in this book is that the current maritime regulatory 
environment is not managed on a performance basis (Karahalios et al. 2014). As 
a result, many maritime regulations have become ineffective in large geographic 
regions. One proposed solution to this issue could be to motivate stakeholders, 
and in particular ship operators, to follow an appropriate performance manage-
ment system. Such a system should produce results relatively quickly, accurately 
and without excessive workload. A common regulatory performance manage-
ment system for the stakeholders in the shipping industry can help in two ways: 
first, as an assessment of potential limitations of a regulation; and second, as a 
measurement system of how a regulation is actually implemented and where the 
stakeholders either fail or face significant challenges.
 With this work, performance management for the shipping industry with 
regard to regulatory implementation is introduced. The potential of a maritime 
regulation to be implemented worldwide in a short period is defined as its imple-
mentation 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 indi-
cated as very high. The evaluation should include implementation costs such as 
training, equipment maintenance and additional workload for seafarers. On the 
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other hand, the benefits from the code are minimizing 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 considerably outweigh the costs.
 The suggested management system imposes commonly accepted performance 
indicators for the stakeholders. Thus, it can be used as a tool to assist regulators 
and stakeholders in implementation of a maritime regulation by evaluating their 
performance.
 One proposed methodology is the System of Hierarchical Scorecards (SHS), 
which is a unification of methods in an advanced mathematic model. The combi-
nation of sound methods such as the Analytic Hierarchy Process (AHP) and the 
Fuzzy Set Theory produced a decision- making methodology. Regulators can use 
this methodology as a tool to justify their decision in introducing a regulation 
based on accurate and reliable results. This approach is in line with many gov-
ernments that follow the OECD’s guidance for improving their regulations and 
so avoid unnecessary and overlapping regulations.
 The developed methodology combined the principles of the BSC as a modern 
performance management system with a decision- making technique, AHP. The 
innovation is that a performance management system should be able to highlight 
the most significant elements of a management system rather than simply to list 
them. The methodology and its tools were validated through surveys in order to 
confirm their applicability in the practical world. Advanced research methods 
such as Delphi and Fuzzy Set Theory were used in order to compensate for the 
somewhat limited data available for this research.
 The BSC is a comprehensive simple performance measurement tool that a 
regulator can use in order to assess the impact of a regulation on 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 stake-
holders 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 ana-
lysis of the shipping industry and its stakeholders. However, in the implementa-
tion 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 AHP has an advantage over other 
methods due to its 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).
 The methodology is devised to be applicable in a generic form, so capable of 
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 



12  Introduction

methodology is divided into 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 is introduced in order to evaluate the 
implementation performance of a stakeholder either individually or as part of the 
shipping industry.
 To achieve the main aim of the SHS it is necessary to introduce a 
performance- based evaluation system for maritime regulation by assessing the 
costs and benefits of a maritime regulation. A main hypothesis in this research is 
that the stakeholders of the shipping industry will more easily implement a mari-
time 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 if it is possible to evaluate the implementation perform-
ance of a maritime regulation. The main aim was fulfilled by developing a 
number of BSCs for the main stakeholder of the shipping industry. These BSCs 
establish a performance- based structure for the implementation performance of a 
maritime regulation. The performance of BSC perspectives and measures is then 
evaluated by using AHP and Fuzzy Set Theory.
 The introduced methodology addresses various important issues such as 
rationality of data collection, their utilization and the production of the tools. By 
adopting this approach the methodology will satisfy the needs of a compre-
hensive performance measurement system applicable for any stakeholder. To 
fulfil the above- mentioned issues a number of subsidiary objectives need to be 
met:

1 Create a system of scorecards that will include the commercial activities of 
every stakeholder.

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

3 Evaluate the experts’ judgements

1.6  Practical issues, point of consideration when applying 
management tools
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, con-
ventions, resolutions and circulars. Hence, an attempt to investigate the imple-
mentation procedure poses difficulties. These difficulties are exacerbated mainly 
due to the many stakeholders in the shipping industry together with the indus-
try’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 
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shipping industry’s stakeholders in managing a small change to an already exist-
ing regulatory regime.
 Considering the above issues, 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 a maritime regulation 
by examining the difficulties the stakeholders experience when complying with 
a regulation. In addition, any excessive burden on a stakeholder would be a reli-
able indication that this stakeholder will either probably try to limit this burden 
or to avoid it.
 A main issue of the proposed methodology is that it is too complicated for the 
average industrial expert and ship operator, although it follows the proven prin-
ciples that exist in other business sectors. A reason could be that the majority of 
people working in the industry have specialized experience in certain fields of 
shipping, such as surveying, quality assurance and maintenance. Although these 
people have high levels of education together with many years of experience, 
they may have difficulties in understanding practices such as economics and 
knowledge management.

1.7  Structure of the book
To achieve the aims and objectives of this research the book is structured in a 
rational order to demonstrate the applicability of the proposed methodology 
capable of dealing with the regulatory issue. The book consists of the following 
main parts:

1 Introduction to maritime regulatory environment and discussion on the need 
to quantify and measure.

2 An investigation into the challenges posed by maritime regulations, and also 
a comparison with the challenges faced by other industries.

3 Description of existing management tools.
4 Description of methodologies applicable to the shipping industry.
5 Discussion on the potentials of a performance management tool capable of 

measuring the implementation of a regulation within the shipping industry.
6 Discussion on the potentials of a performance management tool capable of 

measuring the implementation of a regulation by a ship operator.
7 Implementation and validation of the above tools.
8 Conclusions.

This book consists of seven chapters, the contents of which are briefly described 
below.

Chapter 1 Introduction

The first chapter is a generic introduction to the topic presented in this book. 
After a brief presentation of the main conventions and code that are implemented 
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in the shipping industry, a discussion follows on the need to introduce decision- 
making tools for measuring regulatory performance. The non- compliance with 
maritime regulation may have severe commercial and economic consequence. 
Therefore, the application of decision- making tools such as BSC, AHP and SHS 
are presented as potential managerial solutions from a point of view linking 
commercial costs and regulations. 

Chapter 2 The maritime regulatory environment

Due to lack of previous literature and research on a similar topic, the scope of 
this chapter is twofold: to explain the regulatory process in the shipping indus-
try and then to present the commercial position of the industrial stakeholders 
due to regulations. In the first part of this chapter the process of implementing 
an international maritime regulation is described. The role of the IMO is 
described, highlighting strengths and limitations of the organization’s efforts 
for the establishment of an international regulatory framework. This process is 
then assessed to identify potential challenges of various stakeholders. In this 
second part of the chapter the challenges of the main stakeholders of the ship-
ping industry are discussed in relation to their efforts to follow IMO guidance. 
Those implementation challenges include cost, commercial and managerial 
issues.
 The effectiveness of the current regulatory environment is discussed. The 
scope of this regime is mainly to minimize accidents at sea and eliminate 
environmental damage from ship operations. Consequently, the efficiency of 
maritime regulations is examined in conjunction with the accidents that occur 
in the shipping industry. Although there has been significant improvement to 
the above safety and environmental goals, accidents still occur. It is worthy to 
examine the factors that allow the occurrence of accidents at sea.

Chapter 3 Management tools for implementing 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. Those 
tools include scientific methods such as formal safety assessments, and man-
agement systems such as the International Safety Management Code for the 
Safety of Ships and Pollution Prevention. Yet there is still a punishment atti-
tude which was enhanced with the involvement of Port State Control. Those 
tools have contributed to the implementation of maritime regulations; 
however, they may not be able to offer much more. Consequently, in the 
second part of this chapter the shipping industry and other high- risk industries 
which operate in strict regulatory environments are compared. 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 regula-
tory regimes. This comparison extends to how governments deal with exces-
sive regulations.
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Chapter 4 Evaluating the implementation performance of a maritime 
regulation

An important conclusion from recent studies is that the implementation of a 
regulation may increase the cost of the stakeholders’ commercial activities and 
make the operation of the shipping industry more complicated. The stakeholders 
that suffer most of the burdens from a newly introduced maritime regulation will 
try to postpone its implementation date. Therefore, the regulators should target a 
fair balance of commercial costs and benefits in order to facilitate the implemen-
tation process. In this chapter a variety of methodologies are presented which 
can be used to improve the implementation procedures of the IMO and other 
stakeholders by targeting a worldwide implementation of the maritime regula-
tions. The tools are analysed and discussed for their potentials and limitations.
 A system of BSCs that includes the commercial activities of every stake-
holder was created. This system was developed by identifying perspectives and 
measures that describe the operational activities of each main stakeholder of the 
shipping industry. Through research, the chosen perspectives and measures are 
justified as valid to evaluate a maritime regulation and they include significant 
aspects of a cost–benefit analysis.
 In the complicated business environment in which various companies are oper-
ating, a successful system such as the BSC can only provide a main management 
framework. It is necessary to adopt additional decision- making tools. Following 
this concept, other decision- making tools are presented, such as AHP and SHS.

Chapter 5 The role of stakeholders in the implementation of 
maritime regulations

In Chapter 2 the role of stakeholders in the shipping industry was highlighted as 
paramount for an effective implementation of maritime regulations. Therefore, in 
this chapter two main issues are examined: the commercial impact of a regulation 
to a stakeholder and the authority in the regime that each one has. This book 
emphasises the impact that a maritime regulation may have on some stakeholders 
and their activities. In order to investigate the severity of the impact, the costs and 
benefits for the stakeholders generated by the implementation of a regulation are 
examined using the BSC. As it would be impractical to examine all stakeholders, a 
group of ten main stakeholders is examined. The scorecards created in this chapter 
show that the BSC is applicable to a variety of stakeholders with different struc-
tures and needs. However, those scorecards are not of equal weight. The weight-
ings of the perspectives as they are calculated indicate that some commercial 
activities of a stakeholder due to their high weights are of vital importance for him. 
Consequently, a maritime regulation may cause a severe impact to a stakeholder if 
its implementation has a negative effect to these commercial activities.
 With respect to the commercial authority of the stakeholders, a ranking of 
stakeholders shows the primary role of the states in the implementation of a 
regulation. On the other hand, the significance of the private stakeholders 
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indicates that a maritime regulation can be implemented more easily if they con-
tribute positively. It is shown that some stakeholders, such as states, have a high 
regulatory authority by definition. On the other hand, a number of private stake-
holders have the commercial power to implement some maritime regulations.
 The applicability of one or several industrial tools combined can be used for a 
global monitoring of the implementation performance of a maritime regulation 
by evaluating the stakeholders’ performance. To demonstrate this argument, the 
case of the marine antifouling convention is presented as it was investigated by 
Karahalios et al. (2011b).

Chapter 6 Implementation of maritime regulations by a ship operator

In this chapter the concept of using a performance management system to 
evaluate the worldwide implementation of maritime regulations is extended for 
the study of a single stakeholder. It is shown how scorecards can be used for 
assessing the regulatory burdens to a stakeholder, in particular the ship operator, 
by including an analysis of his divisions. This two- stage approach is used to 
evaluate the impact of a regulation from multiple aspects. At Stage 1 an initial 
implementation performance evaluation of a maritime regulation can be carried 
out for the entire shipping industry. If excessive burdens to some stakeholders 
are detected at Stage 1 then it is necessary to proceed to Stage 2, where a more 
detailed analysis can be carried out for the affected stakeholders and their divi-
sions. Therefore, the two- stage approach enables a regulator to assess the 
imposed burdens of a regulation in detail.
 In this chapter a particular emphasis is given to a ship operator, who is probably 
the major stakeholder. The organization of a typical medium ship operator is dis-
tinguished by divisions. The divisions are examined via the use of scorecards for 
their costs and benefits when implementing a maritime regulation. The divisions of 
a ship operator are then ranked in terms of their importance in the regulatory 
process. To demonstrate the applicability of this methodology the research findings 
of Karahalios et al. (2011a) are presented in this chapter. 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 7 Evaluation of employees for their expertise in maritime 
regulations

The concept of the human element is examined in this chapter. The scope is to 
discuss the contribution of employees to the above decision- making models. The 
evaluation of knowledge of an individual is assessed and applicable tools are 
introduced. Studies with respect to formal qualifications and experience of an 
individual are examined in this chapter. With the means of AHP it is then shown 
that an absolute reliance to the curriculum vitae of a person may not result in 
better decision making.
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2 The maritime regulatory 
environment

2.1 Introduction
The transportation of goods is the foundation of commerce and the shipping 
industry is a major part of it. The maritime industry is believed to be the 
oldest international industry in the world. Almost 90 per cent of the world’s 
commodities are estimated to be transported by ships worldwide. Such a 
maritime transport system includes sophisticated ports that can serve a wide 
range of ships carrying various commodities. The dependence of a state on 
the sea trade may vary significantly according to its financial growth and the 
development of its port facilities. Many people are involved in what is known 
as the shipping industry, which includes a variety of jobs that cover different 
parts of the sea trade, such as legal, marine, port administration, cargo hand-
ling, etc.
 However, even states with less dependence on sea trade are affected by the 
sea services as consumers of products carried by ships. National economies 
can achieve optimal competitiveness in external trade markets by implement-
ing and maintaining a cost- effective maritime transport system (Clark et al. 
2004). One way to reduce costs of transportation services is to improve safety 
standards of ships, therefore minimizing the probability of cargo damage and 
delays at port or during the sea voyage.
 The significance of sea trade has been recognized and, consequently, uni-
lateral efforts were enhanced early in the last century. However, there were 
limited examples of nations that imposed regulations, and the applicability of 
these regulations was restricted to ships flying the flags of those nations. Early 
in the twentieth century, the situation changed when the world’s nations real-
ized that it would be to their benefit if they could agree a common regulatory 
framework that would enhance the standards of safety at sea.
 The significance of the states and the growth of ship- borne trade urged 
states to cooperate on an international level, to ensure that ships will be safer 
and, consequently, cargoes will be transferred faster and at minimum risk. 
After the Second World War states were ready to cooperate on the inter-
national level under the umbrella of the United Nations. In 1948 the United 
Nations adopted the convention that established the Inter- Governmental 
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Maritime Consultative Organization (IMCO) (Hassler 2010), which was later 
renamed the International Maritime Organization (IMO). The scope of the 
IMO is to promote safe, secure and efficient shipping on clean oceans (Dahl-
strom et al. 2011).
 The idea of producing regulations for ships’ safety and the protection of the 
marine environment grew rapidly. The IMO produced several conventions, 
guidelines and codes that were adopted by the majority of the world’s states. 
However, it was later shown that the generation of regulations is not a panacea 
that will raise quality standards in the maritime industry. A legislative frame-
work of about 50 IMO conventions is currently enforced worldwide (Perepel-
kin et al. 2010). This framework includes numerous codes, conventions and 
resolutions, which are commonly referred as ‘Maritime Regulations’.
 To some degree the regulations imposed by the IMO established a common 
and acceptable foundation, and, as result, safety at sea was improved signifi-
cantly within just a few decades. As a consequence of safer ships, there was a 
corresponding increase in the efficiency of sea trade. Notwithstanding their justi-
fication, such regulations have imposed significant changes upon the shipowners 
and managers who are a keystone within the industry. Such legislation has often 
been accompanied by the imposition of heavy monetary penalties and even crim-
inal convictions. Although the introduction of all those maritime regulations was 
a necessity, there are also some objections regarding their contribution to safety. 
Those objections can be summarized as follows:

1 Technological improvements have contributed more to ships’ safety.
2 There are variation of standards among states.
3 Some threats, such as piracy, are beyond regulatory control.

For instance, due to technological advance ships have become safer. Modern 
ships have been designed and equipped with the most recent technologies in 
order to achieve high standards. Navigation is achieved with the assistance of 
satellite navigation systems (Beukers 2000), increasing, therefore, the efficiency 
of passage planning. In terms of ship design, structural reliability of ships has 
also been improved (Yu et al. 2009).
 On the other hand, some threats beyond the technological innovations are still 
significant. Technological advances did not eliminate the exposure of seafarers 
and ships to many dangers, such as storms and piracy (King 2005). Adding new 
regulations is no panacea, as in some cases they negatively affect the functioning 
of the existing regulations, and sometimes seem to be motivated primarily by the 
desire to show political alertness (Knudsen and Hassler 2011). The IMO has no 
enforcement powers and does not directly monitor the performance of its 
member states (Knapp and Franses 2009). This weak connection to the national 
maritime administrations has led to a variety of interpretations and practices in 
implementing maritime regulations.
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2.2 The regulatory process
The process of implementing a regulation is described in the IMO Convention 
and has been developed and specialized in a 50-year period of evolution. In this 
scheme the IMO is monitoring the regulatory process by bringing to a state level 
concerns regarding regulatory gaps in the shipping industry. Schematically this 
process could be described by seven main steps:

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’s requirements into their systems 

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

However, in the IMO process, the states are the key players for adopting a regula-
tion at national and international levels. The states that are willing to adopt an IMO 
regulation incorporate it into their national law and, therefore, it is compulsory for 
the private organizations. The regulating agencies possess the ability to exercise 
sanctions, while the private industrial stakeholders accept the use of such sanctions, 
if they do not behave in accordance with the rules of the game (Lindøe et al. 2011). 
This could be a very good process provided that the private organizations are per-
manently located. The reality is that in the shipping industry the main transporta-
tion instruments are the ships, which naturally relocate frequently to different 
states. The shipping industry is giving the impression that it is not mature enough 
to rely on a self- regulation approach, mainly due to the vague sense of safety stand-
ards among its stakeholders (Goss 2008; Bennett 2000).
 Private stakeholders are not directly involved in the IMO process by voting as 
member states. However, they can contribute positively to the maritime regula-
tion implementation by excluding the substandard ships and their operators from 
the market. Lately there is a growing demand for more involvement of private 
stakeholders in the procedure of maritime regulations’ implementation. Their 
contribution in the maritime regulation process is investigated separately from 
the implementation process in the IMO jurisdiction. The IMO has the responsib-
ility to convince different stakeholders to understand the necessity of implement-
ing a new maritime regulation.

2.2.1 The appropriate IMO committee drafts a regulation

When there is a need to improve an area in the shipping industry, the IMO 
develops and proposes a maritime regulation. Such a need is usually revealed 
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after an accident that attracts public attention following coverage in the media. 
The organization of the IMO is structured in a hierarchical form. The Assembly 
sits in the highest position and has a session every two years. The Council is 
elected by the Assembly; the Assembly is the IMO’s supreme governing body 
and is responsible for supervising the work of the organization. From its founda-
tion convention the Council is constituted by representatives of 40 states, ten of 
which have the greatest interest in providing international services, and ten of 
which have the greatest interest in international seaborne trade (IMO 1977).
 The remaining 20 representative states do not belong to the above categories 
but represent major geographical areas of the world. The Committees, which 
consist of all member states, have a meeting at least once per year and draft reg-
ulations in the form of conventions, codes, rules and recommendations. Every 
state participates equally in these Committees as a member with one vote (IMO 
2000).
 The necessity for specialization within the IMO led to the creation of several 
subcommittees, each one appointed with a specific scope. Those committees are 
the Maritime Safety Committee (MSC), the Legal Committee, the Technical 
Cooperation Committee, the Facilitation Committee and the Secretariat 
(Stenman 2005) and the Marine Environment Protection Committee (MEPC) 
(Mingorance et al. 2009). The member states participate in those committees and 
have the right to vote.

2.2.2 The IMO submits the regulation to its member states in a 
conference

The task of each Committee is to monitor the regulatory needs in the maritime 
industry. Changes in technology or notable accidents may reveal gaps in the 
existing regulatory framework. The appropriate Committee prepares and delivers 
a draft of a regulation to the Council or the Assembly. Then a conference is held 
at which all UN members are invited to discuss the implementation of the pro-
posed maritime regulation, even if they are not IMO members (IMO 2000). A 
successful conference will result in the ratification of the maritime regulation by 
several states. The signatory states may adopt the full text or part of a conven-
tion, code or recommendation to their national law (Talley et al. 2005a). Each 
convention describes the procedure to be followed before it enters into force. 
However, the formal adoption of a convention can take several years, since the 
costs generated by the implementation of a regulation may discourage some 
states from ratification. Consequently, the international implementation of a 
maritime regulation may be slow or even insufficient.
 The above process has some ineffectual processes. First is the restriction on 
the IMO authority implementing regulations itself, as states are still not willing 
to surrender their authority to a global agency. Therefore, it is up to the states to 
accept or not any maritime regulation, since the IMO lacks enforcement powers 
and does not directly monitor the performance of its member states (Knapp 
and Franses 2009). On the one hand, there are states that adopt all the IMO 
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regulations and often make them stricter in their national laws. On the other 
hand, at the national level, implementation procedures are not often in accord-
ance with the IMO requirements (Knudsen and Hassler 2011).
 Adding new regulations is no panacea, as in some cases they negatively affect 
the functioning of existing regulations, and sometimes seem to be motivated by 
political reasons (Knudsen and Hassler 2011). An important clarification to the 
reasons for such variation of practices is that some states fail to adequately 
enforce the regulations due to lack of knowledge, and some others because they 
are unwilling to do so (Alderton and Winchester 2002; Llacer 2003).
 The freedom of states to selectively adopt maritime regulations has created 
various regulatory regimes among the states. The existing regulatory regime is 
threatened by the decision of some states to go beyond the IMO standards when 
they are considered to be of low significance. One notable case is the enforce-
ment of the Oil Pollution Act 1990 (OPA 1990) by the United States within its 
jurisdiction (Robertson 2011). The United States has exercised its right to take 
further steps than the international community in order to protect its natural 
resources from risks generated by the maritime industry. The extension of the 
OPA to bulk carriers has generated a set of regulations that should be followed 
globally by the majority of ships.
 The variety of regulatory regimes has created a concern for some states 
with regard to the efficiency of the IMO. Some states have realized that, due 
to their size and power, they can force part of the shipping industry to comply 
with their unique regulations. This is achieved by exercising their authority to 
make their unique regulations applicable to all foreign ships entering their 
jurisdictions. Every coastal state has the right and obligation to protect its 
natural sea resources from any environmental threat.
 A typical example of OPA is the requirement for ships calling US ports to 
have a non- tank vessel response plan (NTVRP). This means that if a vessel is 
positioned within US waters, the master should follow the NTVRP procedures. 
Prior to vessels conducting transfer operations greater than 12 nautical miles 
from the shore, the vessel master shall ensure that the available resources in the 
oil spill removal organization(s) identified in the appropriate geographic- specific 
appendix are able to meet the modified time frame permitted by the alternate 
compliance proposal approved by the US Coast Guard.
 Another US development is the vessel general permit 2013 (VGP). Any 
vessel which carries ballast water that was taken in areas fewer than 200 naut-
ical miles from any shore, and which will subsequently operate beyond the 
exclusive economic zone (EEZ) (more than 200 nm from any shore), must 
carry out an exchange of ballast water for any tanks that will discharge ballast 
water into waters subject to this permit, unless the vessel meets certain 
exemptions.
 It is very clear from the US example that the practice of unilateral action, 
such as the United States’ OPA, could affect the value of the IMO, which is the 
leading regulatory authority. Consequently, there is the possibility that the ship-
ping industry will become confused by an overly regulatory regime.



The maritime regulatory environment  23

2.2.3 A number of states adopt the proposed regulation

Due to the geopolitical position, every state has developed an economy with a 
dependence on sea trade. Therefore, each state has an interest in protecting its 
economy by adopting regulations that will not be in conflict with its industrial 
activities. Such industrial activity may include imports and/or exports of cargoes 
by sea, ship ownership and seafarers’ rights. As a result, economic interests will 
determine the willingness of a state to adopt a maritime regulation.
 The issue is often more complicated when a regulation needs revision in order 
to apply stricter requirements. States may not be happy to adopt such new 
requirements. Consequently, an innovative solution to deal with this issue was 
the adoption of the principle of ‘tacit acceptance’ introduced by the IMO, where 
future amendments apply automatically unless countries oppose them (Glen and 
Marlow 2009). This provides that amendments will be entered into force by a 
specific date, unless objections are raised.

2.2.4 Flag states incorporate the regulation to their national law and 
make it obligatory for their ships

A state that has adopted a maritime regulation should initially implement it on 
ships that are registered as business entities of that state. This relationship 
between the ship and the state is described by the term ‘flag state’, which is the 
only authority responsible for enforcing safety standards on ships entitled to fly 
its flag on the high seas (Alderton and Winchester 2002).
 The responsibility of a flag state towards its ships is described in Article 91 of 
the United Nations Convention on the Law of the Sea (UNCLOS 1982). In Section 
1 of Part VII of UNCLOS 1982 it is stated that a flag state is obligated to ensure 
that its ships are operated under safety standards (Odeke 2005). A common prac-
tice to ensure this obligation of a flag state could be summarized as follows:

1 inspection of ships;
2 issuance of certificates;
3 endorsement of foreign seamen;
4 establishment of punishment scheme for violations.

However, the above practices have to be exercised from a distance. A flag state that 
has to monitor thousands of ships will face practical challenges when trying to 
ensure that its safety standards are being followed by all its ships. A common pro-
cedure for a flag state to exercise its authority is by inspecting at regular intervals 
the ships flying its flag. Undesirable results of such an inspection can lead to penal-
ties for the ship managers and sometimes the ship’s detention at port.
 The traditional maritime countries constitute a group of registries where restric-
tions of ownership of a vessel apply (Knapp and Franses 2010). The second group 
are the open registries, which are states that allow foreign citizens to register their 
ships under their flags. It is very important to highlight the fact that many of those 
open registries have achieved exceptional safety standards for their fleets. With 
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respect to the open registries, there is a considerable literature dealing with the 
subject and, today, there is a consensus, particularly, in not making a simple dis-
tinction between ‘good’ and ‘bad’ flag countries (Silos et al. 2012). A third group 
is a middle type of registry, between the traditional flags and the open registries. 
These are the so- called international registries (e.g. the Norwegian International 
Registry), which were created to retain some vessels under their national flags after 
an exodus of ships to open registries (Knapp and Franses 2010).
 The International Transport Federation (ITF ) introduced the term ‘Flag of 
Convenience’ (FOC) to describe states unwilling to efficiently implement mari-
time regulations. This term is adopted in this book as well, in order to describe 
states with less strict legislative compliance (Li and Wonham 1999), which also 
offer advantageous regimes by requiring in some cases only an annual registra-
tion fee (Odeke 2005).
 A significant number of FOCs take advantage of the vagueness of UNCLOS 
1982 articles. The tax havens and lack of maritime regulation enforcement 
offered by various FOCs are very competitive tools in attracting a significant 
number of ships to their registries. It can be assumed that there is a high degree 
of competition among FOCs. An FOC’s competitiveness against other FOCs 
depends on the continued and anticipated maintenance of a light regulatory 
environment (Alderton and Winchester 2002). Consequently, every internal 
attempt of an FOC to adequately enforce a new regulation is a threat to its own 
environment. An FOC allows a continuous lax regulatory environment for ship 
operators (Alderton and Winchester 2002).
 The growth of FOCs in terms of ship tonnage is significant. In the previous 
decade, FOCs controlled 44 per cent of the global tonnage (Li and Wonham 
1999), but this was slightly reduced to 41 per cent in 2006 (IMO 2006a). Now-
adays, the ten major open registries control 56.6 per cent of the world fleet in 
terms of tonnage (UNCTAD 2012). Panama, Liberia, Antiqua & Barbuda, Malta 
and Cyprus have been characterized as FOCs by the ITF, and are at the top of 
this list. It is noteworthy that during the same period Malta and Cyprus, two 
countries traditionally recognized as FOCs, joined the European Union (EU) and 
were removed from the EU Port State Control (PSC) blacklists (Equasis 2005). 
The deletion of these two countries from the blacklists could be due to the fact 
that both had to harmonize their laws with the EU’s higher requirements, or it 
could be that they received more favourable treatment from the EU PSC.
 However, in the three- year period from 2003 to 2006, Cyprus lost 40 per cent 
of its tonnage and Malta lost 44 per cent. This could be seen as a clear indication 
of the consequences to flag states of more rigorous regulation.

2.2.5 The coastal states make the regulation compulsory for the ships 
visiting their ports

It has been briefly described how a flag state may exercise its authority over the 
ships that are registered in that state. However, the authority of a state is also 
extended to foreign ships. A foreign ship may accidentally cause a major 
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environmental catastrophe to a state. The impact of such a catastrophe could be 
extended to other industries that use the marine environment, such as fishing and 
tourism. The ineffectiveness of flag states to control the entire world fleet with 
respect to its safety standards has exposed coastal states to risks of sea trade 
threats, such as oil and air emissions pollution. The tool to handle this issue is a 
network for exchanging information about ships’ performance in PSC inspec-
tions (Perepelkin et al. 2010). When a state exercises authority over foreign 
ships it is referred to as a ‘coastal state’.
 A state can protect its coasts by inspecting foreign ships when they are in its 
jurisdiction. According to UNCLOS 1982, there are three recognized areas of 
jurisdiction of a coastal state, which are the ports, the territorial sea and the 
exclusive economic zone (EEZ). The actions that a state can use in each of these 
three areas are very specific. At the port any foreign ship can be inspected by 
approved inspectors in order for them to verify that it is not a threat to the 
environment or people. This procedure is known as ‘Port State Control’. Origin-
ally there were no conventions to guarantee the enforcement of PSC pro-
grammes, which refer to a state’s jurisdiction over ships in its ports. The final 
text of the provisions on ‘Enforcement by Port States’ was completed and 
included in Article 218 of UNCLOS 1982 (Gan et al. 2011).
 According to UNCLOS 1982 requirements, a ship is free to navigate in the 
territorial sea of a coastal state, which could exceed 12 miles from the coast 
under minimal requirements that are laid in UNCLOS 1982, and is referred to as 
‘Innocent Passage’. Such requirements exclude smuggling, criminal actions and 
carriage of weapons. When the state suspects that the passage of a ship is not 
innocent anymore, then it has the authority to inspect the ship.
 In the aftermath of the Prestige accident, there is a trend in some countries to 
impose stricter controls on transient oil tankers through their sea territories. 
Spain, France, Portugal, Belgium and the UK submitted a petition to the IMO to 
declare virtually their entire EEZs to be ‘particularly sensitive sea areas’ which 
would be completely off- limits for single- hulled oil tankers and other cargo 
vessels transporting dangerous cargoes (Dyke 2005). In 2006 the IMO recog-
nized in the revised Resolution A.982(24) that, if such initiative is approved, 
then there is a risk of significantly limiting the old principle of free navigation at 
sea. However, in the same resolution, paragraph 6.1.2 states as an associated 
protective measure (IMO 2006b):

adoption of ships’ routeing and reporting systems near or in the area, under 
the International Convention for the Safety of Life at Sea (SOLAS) and in 
accordance with the General Provisions on Ships’ Routeing and the Guide-
lines and Criteria for Ship Reporting Systems. For example, a PSSA may be 
designated as an area to be avoided or it may be protected by other ships’ 
routeing or reporting systems.

 Later the following year the Canadian government announced the prohibition 
of the passage of LNG tankers through the sovereign Canadian waters of Head 
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Harbour Passage (Dyke 2008). Such prohibition was enforced in the regions 
where the risks were unacceptably high for the government of Canada. Such an 
action is based on numerous examples of actions taken by other nations, includ-
ing the United States. Therefore, countries are allowed to restrict or regulate 
passage in their coastal waters for environmental and security reasons in order to 
protect their coastal population and resources (Dyke 2008).

2.2.6 Ship operators implement the regulations’ requirements into 
their management systems

The definition of a ship operator in this book is the person or company who has the 
responsibility for the operation of its own ships or manages ships of other owners. 
Typical examples of a ship operator would be a ship owner, ship manager or bare-
boat charterer. The ship operator makes a profit by hiring the space of each ship 
that he operates to transfer cargo for a voyage or a specific period (Li and Cull-
inane 2003). The tools of the marketing mix for a shipping enterprise, active either 
in the tramp or in the liner shipping market are: the product (tramp or liner service), 
the price (freight or hire), the process (negotiation procedure and execution of the 
charter), the people (office personnel and ship’s crew), the place (ports and geo-
graphical area of the ship’s employment), the promotion (advertising programmes), 
the physical evidence (ship’s characteristics and seaworthiness of the vessel) and 
the paperless trade (Plomaritou et al. 2011).
 The aim of a ship operator is not different from that of any other company in 
the business world, which is to ensure that his business is profitable. Profit will 
necessitate the long- term business survival of the company, especially during 
depressed market cycles. However, a further challenge for a ship operator is the 
rapidly changing regulatory environment. The effect of such changes could be 
more severe when there is not a uniform adoption of these changes. In the case 
of the shipping industry, a ship operator should maintain his ships to the exclu-
sive standards of every state in the geographical area in which he trades. This 
practice increases the operating costs but not necessarily the quality standards of 
shipping.
 The variation of the regulatory enforcement generates many challenges for a 
ship operator regarding his commercial activities. Various regulated issues such as 
speed, seaworthiness, effective equipment and manning are of primary importance 
for the ship operator. Furthermore, ships visit ports of different states on a regular 
basis and, consequently, they are subject to different regulatory regimes. In addi-
tion, some states have extended their jurisdiction through their EEZ (Vince and 
Haward 2009). Hence, a ship sailing in the area of an EEZ, even if it does not 
intend to call at a port of that state, may have to comply with some restrictions with 
respect to the environment protection (Keyuan 2002). Violation of such restrictions 
would be examined by PSC officers (Paris MOU 2006).
 Besides the flag state inspection, there are several more inspections that should 
be carried out on board a ship by the member states. A common practice for flag 
states is to delegate their authority for such inspection to classification societies, 
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which then issue certificates on their behalf. The certificates required on board a 
ship are listed in major IMO conventions such as SOLAS, MARPOL and MLC.
 The compliance of ships with all national and international requirements is very 
frequently examined through a complicated inspection programme (Mokashi et al. 
2002). Knudsen and Hassler (2011) have argued that the involvement of classifica-
tion societies ensures the flag states’ implementation obligations. PSC officers 
inspect ships to verify their compliance with regulations internationally applied by 
the IMO and those nationally applied at the port of call. Furthermore, independent 
surveyors often inspect ships on behalf of third parties, such as P&I clubs, insur-
ance and charterers.
 Although any commercial ship is subject to those inspections, it is still pos-
sible for it to be involved in an accident. Then, despite its performance in the 
inspection results and the certification, the crew and the ship operator will be 
subject to severe penalties. For seamen, a frequent penalty for violations of regu-
lations is the imposition of fines and imprisonment. The criminalization of 
seamen is an awkward issue which has not proven its contribution to the quality 
of shipping. Contrarily, seamen will try to mislead the authorities regarding the 
real cause of any accident. However, US law has pursued such actions (Knapp 
and Franses 2007). In a similar way, and despite the opposition of many member 
states, the EU has also been active recently in promoting the criminalization of 
seafarers for pollution incidents (Roe 2009). Criminalization also applies to the 
employees of a ship operator. It has been argued that in many cases the media 
drive authorities to impose severe penalties (Sampson 2004).
 In such a demanding environment a ship operator must find the appropriate 
human resources to fulfil positions on board his ships and ashore, in order to 
comply with all the maritime regulations. The availability and quality of human 
resources are the cornerstones for a rational management system of a company. 
However, due to changes in crew labour resources, it is common for ships to be 
manned by crew members from the Far East when their company is based in 
Europe. To illustrate the gap in crew salaries: studies have showed that in 1995 a 
Japanese seaman earned 41 times more than the lowest paid, a Bangladeshi 
seaman; in 2009 it was revealed that the average monthly salary had fallen by 
one- quarter since 1992, at $1,318 (Silos et al. 2012). A ship registered under a 
FOC may have limited restrictions regarding manning, such as crew nationality 
and manpower. As a result, many companies operate their ships with cheap 
labour from developing countries, overlooking their lack of skills (Klikauer and 
Morris 2003). This is an irrational practice; the shipping industry is a high- risk 
environment, and the crew members of a ship should be considered as vital 
guards in the process of implementing maritime regulations. Adequate human 
resources should also be used ashore, so as to implement regulations and provide 
guidance and assistance to crew members on the ships. The demand for human 
resources ashore is sometimes generated by regulations, in order to cover spe-
cific positions such as the ‘Designated Person Ashore’ and the ‘Company 
Security Officer’ required by the ISM Code (IMO 1993) and the International 
Code for the Security of Ships and of Port Facilities (ISPS code) (IMO 2002).
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 Early studies provide considerable evidence that the choice of a ship- owning 
company giving the management of its fleet to an independent third- party ship- 
management company may be related to the growth of maritime regulations 
(Mitrousi 2004). In the third- party management concept some of the responsibil-
ities are delegated to companies depending on the nature of the activities, such 
as safety management or commercial arrangements. In general, the structure of a 
modern ship operator consists of ownership, which is the beneficial owner, and 
the registered owner (normally a brass plate company in a country not related to 
the location of the shipowner or ship operator) (Knapp and Frances 2010). An 
independent management company with qualified personnel and experience in 
the shipping industry can be an attractive option for a shipowner. The use of a 
third- party management option offers flexibility regarding financial and legisla-
tion regimes to a shipowner since it may be difficult to prove responsibility of a 
shipowner for the seaworthy condition of his ship.

2.2.7 The crew members conform to the regulation

The final stage of the implementation process is that crew members must 
conform to all applicable IMO regulations. The ability of crew members to 
conform to maritime regulations is under debate. However, there is a consider-
able variation of skills among seamen (Vanem et al. 2008; Hetherington et al. 
2006; Klikauer and Morris 2003). Consequently, training, costs, quality and 
supply of seamen are key elements for which a ship operator should develop 
commercially and legally accepted solutions. This could be one of the reasons 
that the salaries of seamen reflect the salary/training ratio that Silos et al. (2012) 
identified. The role of crew members in the implementation of maritime regula-
tions has been well considered by the IMO since most accidents are caused by 
human error (Talley et al. 2005a; Wang 2006). The revised International Con-
vention on Standards of Training, Certification and Watchkeeping for Seafarers 
1995 (STCW 1995) and the International Safety Management Code for the Safe 
Operation of Ships and for Pollution Prevention 1998 (ISM Code) are two steps 
towards the increased quality of seamen. Although it has been argued that the 
STCW 1995 scope remains focused primarily on training, since it is adverse to 
the overall development of human resources, recent policy interventions are 
significant (Bonnin et al. 2004).

2.2.8 The involvement of private stakeholders in the regulations’ 
implementation

A success in the implementation process is a new maritime regulation being uni-
formly enforced in the shipping industry. The shipping industry consists of 
several private stakeholders, each one specialized in a particular area of sea 
trade. Examples of such private stakeholders are insurers, P&I clubs, classifica-
tion societies, charterers, cargo owners, consultants and shipyards (Chantelauve 
2003). The implementation of a new regulation, which has an effect on either 
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operation or design standards of a ship, will affect some of the private stake-
holders. Their interest in the regulatory process is so high that they lobby and 
participate, without the right of voting, in the IMO conferences as non- 
governmental organizations. Their opinion is frequently requested in certain 
fields. When private stakeholders recognize the benefit they receive from the 
implementation of a maritime regulation, they incorporate it in their policies, 
contributing to the implementation process (Mason 2003). A typical example is 
the incorporation of the ISM Code as a warranty to charter parties and insurance 
policies, putting an additional but reasonable burden on the ship operators to 
comply with this regulation (Katarelos and Alexopoulos 2007).
 The private stakeholders can increase safety standards at sea. The above 
process, however, generates some costs to the private stakeholders. Those costs 
should include expenses to conform to the existing regulations and to prepare for 
the forthcoming ones. The regulatory implementation deadlines could overlap 
with the long recession periods occasionally generated by unpredictable market 
cycles. It should be stressed that the interests of private stakeholders in regula-
tory compliance is much narrower than that of states. Consequently, a private 
stakeholder will usually face a risk of conflicts of interests in controlling clients 
versus retaining their market share. There has been an attempt by some states to 
involve private stakeholders in maritime regulations. The European Commission 
is attempting to enrol as many industry stakeholders as possible in its ‘Quality 
Shipping Campaign’, so as to influence regulatory standards. However, when a 
stakeholder believes the costs to minimize a hazard are not adequately justified 
by statistics, and they also produce financial costs, he could be tempted to elim-
inate those costs. This temptation will be higher when such shortcomings may 
not be easily detected. Therefore, it can be argued that their willingness to con-
tribute depends on the benefits they can gain from the costs they will bear.

2.3 Challenges to the implementation of current maritime 
regulations
There are a number of private organization referred to in the literature, for 
example classification societies, charterers, cargo owners, consultants and ship-
yards, which are also affected by maritime regulations as they may increase the 
cost of the stakeholders’ commercial activities and make the operation of the 
shipping industry more complicated. Apart from the ship operator, the literature 
has mainly been concentrated on the examination of the role of classification 
societies and insurers with respect to regulatory compliance. More detailed ana-
lysis of the main stakeholders offered in Chapter 5.
 The classification societies are companies that undertake inspections of ships in 
order to certify their standards. The classification societies serve shipowners, insur-
ance companies and flag states as technical experts to whom much of the flag 
state’s authority is delegated. To perform their function, the classification societies 
need to ‘translate’ the IMO decisions into concrete technical or operative standards 
to be applied on board every vessel they certify for new- building or retrofitting, 
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regardless of the flag state concerned (Knudsen and Hassler 2011). Classification 
inspections are twofold: first, they verify that their registered ships maintain stand-
ards according to their classification society’s rules; second, they issue a certificate 
on behalf of a flag state. Therefore, classification surveyors ensure that there are no 
violations of the existing IMO regulations when issuing certificates. Since there are 
several classification societies in the shipping industry, there was an early attempt 
to make their standards uniform. The International Association of Classification 
Societies (IACS) aims to eliminate substandard classification societies. However, 
by examining Equasis’ database, it appears that there are still many non- IACS clas-
sification societies with poor detention rates (Equasis 2011). It is compulsory for a 
ship to be classed as it is stated in regulation 3.1 of SOLAS 1974, Chapter II- 1 
(IACS 2007). However, a ship registered in a non- IACS classification society may 
be treated by PSC as a potentially substandard ship and so will result in more rigor-
ous inspections.
 Another important group of stakeholders are the insurance organizations. The 
insurers are private companies that undertake to indemnify any party that has an 
interest in a ship’s voyage regarding the exchange of a premium, such as ship-
owners, cargo owners, mortgages and crew. With respect to the insurance of a 
ship, it is expected that it is registered in a classification society at all times 
(Bennett 2000). In addition, insurance policies refer to compliance with mari-
time regulations. For instance, insurance companies typically require new 
tankers to be properly equipped and fulfil all relevant regulations before issuing 
insurances. Since the insurers usually rely on a ship’s certification, before they 
insure a ship it is expected that they must trust the existing maritime regulatory 
environment and the way this is self- monitored and effectively implemented in 
the industry (Bennett 2000).
 Another group of stakeholders, which is also referred to in the literature for 
their role in affecting the maritime regulatory environment, are the protection 
and indemnity clubs (P&I clubs). The P&I clubs are mutual societies of ship-
owners that have mutual indemnification against third- party liabilities (Bennett 
2000). Their scope is to provide indemnity to shipowners for risks not covered 
by insurers, such as cargo damage, pollution and crew sickness. As Mason 
(2003) clarified, in the case of an accident, if it is proven that the shipowner was 
aware of his ship’s unseaworthy condition, then it is highly possible that this will 
expose his club to unlimited claims from any party affected by the ship’s acci-
dent. Such evidence may be revealed from defective management systems, such 
as records and communication evidence.

2.4 Regulatory failure analysis
The complexity of the international regulatory regime has been examined in the 
previous sections. However, questionable whether overall improved safety stand-
ards are the outcome of the increasing number of regulations. Therefore, in the fol-
lowing sections there is an investigation into the effect of a regulation on ship 
safety, pollution and casualties near coasts. The purpose of setting international 
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regulation standards is to make sure ships operate worldwide without any signi-
ficant risk to human life on board and ashore, are environmentally friendly and 
not involved in any illegal usage. Any deviation from the above goals should be 
examined in detail for its causes and results in the shipping industry, giving 
emphasis to its commercial character.

2.4.1 Accident review regarding ship safety

One way to review the results of regulations regarding ship safety is through a 
review of accidents that result in loss of ships and lives and cause injuries. 
Although safety records have significantly improved, the shipping community is 
still investigating potential threats. A list of factors that contribute to accidents 
includes flag states’ inability to enforce safety standards on board their ships, 
human error and exclusion of coast trade ships from the IMO requirements. 
There is also an opinion that the regime is reactive and does not prevent the 
future occurrence of marine incidents by anticipating possible failure scenarios 
(Psarros et al. 2010).
 Limitations of the existing maritime regulatory environment have been identi-
fied by Li and Wonham (2001). This study discussed the fact that several inci-
dents occur in relation to ships that are not covered by the IMO conventions, 
known as non- SOLAS ships. This is applicable in two cases: either when a ship 
is under a certain size or when it is trading in national voyages. When a ship is 
not under the international standards, then if it is involved in an accident it is 
very likely not to be included in the IMO studies. In a complicated governmental 
structure such as the EU, where many traditional nation- state models are 
involved in decision making in shipping policy making, this may be the reason 
why so many failures and problems continue to occur (Roe 2009). The EU mari-
time safety policy has evolved in the aftermath of major accidents (Pallis 2006).
 The inability of flag states to maintain safety standards on ships has been 
reported in case studies. Although some states have demonstrated exceptional 
efforts to improve safety at sea, the overall picture is not positive. Roberts and 
Marlow (2002) identified a correlation between a bulk carrier’s safety and its 
flag. Flag was identified as a risk factor in loss of 125 bulk carriers, often as a 
consequence of structural failure during the 36-year period from 1963 to 1996. 
At that time it was alleged that open registries failed to monitor their fleet, which 
was not proven to be the case with other flag states (Llacer 2003; Alderton and 
Winchester 2002). The ships registered within OECD states seem to show very 
good records. A possible explanation could be that the resources from these 
states are greater than from less financially strong states.
 A noteworthy area of research is bulk carriers’ losses during the last 20 years 
as a consequence of the inadequate regulatory environment in which they oper-
ated. Some studies have dealt with bulk carriers and their ability to withstand 
abnormal waves. Older ships are suspected to be more vulnerable when exposed 
to sea conditions. The IMO introduced several regulations with regard to those 
issues, the most notable being the Enhanced Survey Programme (ESP). The 
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IMO Resolution A.744 (18) means that as a result of the introduction of the ESP, 
oil tankers, combination carriers, chemical tankers and dry bulk cargo ships 
(bulk carriers) require a Survey Planning Questionnaire and a Survey Pro-
gramme (planning document) to be prepared in advance of the Special Survey 
and the Intermediate Survey on ships of over ten years of age. Those surveys 
reveal corrosion, deformation, fractures, damage or other structural deterioration, 
as well as the condition of the protective coating.
 However, the above studies did not explain the loss of many new ships, as 
well as why ships older than 20 years had fewer casualties than ships of 15–19 
years. The case of the bulk carrier losses should be considered as an example of 
inadequate design of regulations by the IMO, which allowed structurally defec-
tive ships to sail.
 Bulk carriers are still seen as potential threats in terms of safety and, there-
fore, are inspected more rigorously. A study based on PSC inspection showed 
that bulk carriers and chemical carriers are subject to a higher number of deten-
tions than other types of vessel (Cariou et al. 2009). Comparing the sophisticated 
design of chemical carriers to the simpler design of a bulk carrier, such a finding 
is peculiar. Nevertheless, the annual average number of bulk carriers lost has 
fallen to 5.9 for the decade 2001 to 2010, compared to the previous decade, 
when it was 11.9 (INTERCARGO 2010).
 When studies refer to casualties, it should be stressed that those records may 
include older ships, which are more likely to be declared as total losses com-
pared to newer ships, due to the excessive cost of their repairs (Roberts and 
Marlow 2002). In addition, the IMO does not have global detailed statistical data 
(Campa Portela 2005; IMO 2006a). However, the IMO has made significant 
efforts to develop the GISIS, which is a database via which states report casu-
alties and incidents as per IMO instructions (IMO 2008). Psarros et al. (2010) 
argued that there is evidence of serious under- reporting in accident databases, 
which can be considered as the main contributor to the questionable nature direct 
and uncritical use of historical data. In their research, by analysing the ten- year 
tanker accident data from Lloyd’s Register FairPlay (LRFP) and the Norwegian 
Maritime Directorate (NMD) for vessels registered in Norway, it was found that 
reported performance was weak. According to a comparison between LRFP data 
and self- assessment by flag states, the accident records reported by the flag states 
are also incomplete.
 In addition to bulk carriers, other types of ships also suffer from similar regu-
latory ineffectiveness, such as passenger ships (Lois et al. 2004; Kim 2005) and 
oil tankers (Llacer 2003). For instance, the passenger evacuation analysis in pas-
senger ships has been found insufficient with respect to the IMO requirements 
(Vanem and Skjong 2006). The same study also suggested that in the current 
regime it is not sufficient to meet certain performance criteria of the IMO 
without an adequate study of their impact on the total safety of the ship. In some 
cases the IMO efforts have mainly concentrated on introducing manuals provid-
ing information about different response techniques that can be used (e.g. in the 
case of chemical spills) (Häkkinen Posti 2013).
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 Human behaviour is a very important element that designs, develops, builds, 
operates, manages, regulates and interacts with other elements of the system 
(Mullai and Paulsson 2011). The main cause of accidents is human error, with 
80 per cent of accidents being so attributed (Talley et al. 2005a). However, it is 
not clear whether the human factor can be traced back to errors in design, con-
struction or routine maintenance (Goulielmos and Tzanetos 1997). Analysis of 
on- board accidents due to human error has found they are often connected to 
insufficient English- language skills of seamen (Yercan et al. 2005). Harrald et 
al. (1998) described an incident as a triggering event, such as a human error or a 
mechanical failure, that creates an unsafe condition that may result in an acci-
dent. Toffoli et al. (2005) noted that although many incidents may be related to 
human errors, accidents still occur due to unexpected and dangerous sea states, 
which can result in an inability to keep the ship under proper control. Human 
errors, technical and mechanical failures and environmental factors are com-
monly underlined as factors leading to shipping accidents. Yip (2008) concluded 
that there is statistically significant evidence that the port of registration, the 
vessel type and the accident type are critical to the number of injuries and fatali-
ties. Psarros et al. (2010) have provided data regarding the fact that the casualty 
records provided by NMD include the vessel’s dimensions, geographical loca-
tion and position of the accident, time, environmental conditions (visibility, 
wind, wave height), operational phase, navigation issues (type of chart, presence 
of pilot), cargo carried, extent of damage (serious, no damage, unknown), number 
of dead/injured, as well as details with regard to the causes (human error, proced-
ural, organizational, equipment failure). However, there is no certain consensus on 
the statistical distribution of the causes of shipping accidents due to the different 
viewpoints of accident analysis and investigation approaches (Celik et al. 2010). 
Prevention of shipping accidents is still a crucial matter for maritime interests.

2.4.2 Accident review regarding pollution

Pollution prevention from ships is a major issue for the IMO. The International 
Convention for the Prevention of Pollution from Ships, 1973, as modified by 
the Protocol of 1978 (MARPOL 73/78) is an attempt to focus on the main 
issues that harm the environment. Amendments to MARPOL are sometimes 
due to the necessity for harmonization with other industries. Annex VI, which 
refers to preventing pollution resulting from air emissions of ships due to com-
bustion of low- quality fuels, was based on the Kyoto Protocol of 1997. The 
costs that are imposed upon the shipping industry were not really taken into 
account (Bode et al. 2001).
 A ship may pollute during its normal operation or in the case of an incident, such 
as oil discharge from a tanker’s cargo tanks, the bunkers of a cargo ship or the dis-
charge of any other hazardous cargo. Pollution from routine operation of a ship may 
include the transfer of alien species through ballast (Mingorance et al. 2009), release 
of harmful substances from a ship’s coating (Karlsson et al. 2010), air emissions 
(Miola et al. 2010) and a ship’s garbage (Ringbom 1999; Chen et al. 2013). All of 
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these pollution threats are subject to maritime regulations, which also cover many 
additional operational requirements such as sewage treatment, reception facilities 
and combating of spills in both coastal and deep sea areas (Kopacz et al. 2001).
 It has been argued that marine pollution could be eliminated due to technolo-
gical improvements. Modern ship design and equipment can eliminate opera-
tional pollution and, therefore, maritime regulations are sometimes a follow- up 
to these innovations. A few very large spills are responsible for a high percent-
age of the total amount of oil spilled. Collisions and groundings account for 
more than 60 per cent of the incidents with more than 700 tons of oil spill 
(Vanem et al. 2008). According to the data of the International Tanker Owners 
Pollution Federation Limited (ITOPF ), oil spills of less than seven tons account 
for 95 per cent of all oil spills (ITOPF 2012). By examining the ITOPF data, it is 
revealed that Erika (1999) and Exxon Valdez (1989) accidents caused more regu-
latory reaction by enforcing double- hull construction for tanker ships. However, 
the Atlantic Empress collision (1979) and ABT Summer (1991) caused 245,000 
tons of oil to be spilled, which is almost three times the amount of Erika and 
Exxon Valdez. It has been argued that unilateral action may have better results 
than the agreements of the IMO. Llacer (2003) stated that some unilateral 
actions, such as OPA 1990 of the United States and ‘Erika I’ and ‘Erika II’ pack-
ages of the European Union, contributed to a reduction in marine pollution over 
a 12-year period, although maritime accidents still occur.
 The various oil pollution and environmental regulations have generated a 
great deal of criticism regarding the criminal liability of seafarers, which can 
arise as a result of pollution incidents. The lack of adequate port facilities for the 
discharge of oily water, together with the expensive charges, may also lead com-
panies to follow illegal practices (Wonham 1998).
 When MARPOL was introduced, its intention was to eliminate pollution at sea. 
States found that it would be beneficial to impose penalties to the polluters in addi-
tion to cleaning costs. The cleaning costs are usually covered by the shipowners’ 
insurance policies, and occasionally states require additional compulsory insurance 
(Ringbom 1999). Therefore, the main headache for a shipowner is the penalties, 
the reputation damage due to pollution and the imprisonment risk for his seafarers. 
Viladrich- Grau (2003) stated that it is difficult to distinguish whether pollution is a 
result of an accident or negligence. Early studies have estimated that an average 
spill of 400 tons could result in an average clean- up cost estimated to be approxi-
mately $3 million (Vanem et al. 2008). These costs could significantly increase if 
such an accident included loss of lives or damage of natural resources. Con-
sequently, it is very tempting for a ship’s master and/or operator not to report an 
incident if it is not detected by the authorities. This practice is against the scope of 
MARPOL, but there are several geographical areas where environmental pollution 
could go undetected, such as the oceans. MARPOL includes the requirement for 
each state to provide port facilities for the disposal of polluting substances. 
However, these services are not always free or available to ships. Expensive 
charges, therefore, for the use of port facilities may be a reason for a ship operator 
to follow illegal practices (Wonham 1998).
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 The success of a maritime regulation is in worldwide enforcement in order to 
applicable for all commercial ships involved in international voyages. However, 
regarding environmental pollution there are strong indications that it is success-
ful only regionally. The success of pollution prevention regulations in ports and 
other regulated zones is doubtful (Giziakis and Bardi- Giziaki 2002; Burgherr 
2007). In addition, the creation of port facilities at ports of states with weak eco-
nomies may be a discouraging factor for MARPOL’s full implementation (Tan 
and Khee 2002).
 Furthermore, many developing countries may be in a weak position because 
their economies depend on foreign oil companies. In addition, these countries 
may not have the funding or the environmental expertise for the monitoring 
and research, or even the essential technological development in order to use 
these modern high- technology compounds. Therefore, they may end up with 
more contamination because they do not have the necessary regulatory struc-
tures to prevent it (Champ 2000). In contrast, it is easier for wealthier states to 
deal with large companies, as has been noted in the case of oil pollution in 
Europe and North America (Hamzah 2003).
 Oil pollution accidents frequently affect more than one state. The Euro-
pean Commission, which aimed to facilitate improved coordination of 
national and regional research activities and policies, established the Acci-
dental Marine Pollution ERA- Net ‘AMPERA’ (Garnacho et al. 2010). The 
AMPERA network was established to provide a platform where govern-
mental policy makers and scientists could meet to discuss many aspects of 
accidental marine pollution, and to provide guidance to implement EU- wide 
measures as required.
 The implementation of a maritime regulation is not an easy task. It needs 
careful planning from each stakeholder and there is a possibility for that stake-
holder to be found in violation of a regulation due to poor implementation. 
This planning includes the addition of new certification and inspections, as in 
the case of air emissions (Lin and Lin 2006). Careless certification require-
ments imposed by authorities may lead to ambiguous results (Talley et al. 
2005b). Certain ships’ characteristics should be examined and prioritized for 
more rigorous inspections. A ship’s age, flag of registry and size should be 
included in those characteristics. Furthermore, the operational status of a ship 
should be taken into account, as for example if it is anchored, moored or 
docked, towed/towing, underway or adrift. It is also very important that the 
implementation of a new regulation be carefully considered in relation to time 
frame, in order for a smooth change to be ensured. It has been reported that 
sudden changes to ship practices due to regulatory changes cause severe 
damage to the marine environment. For instance, Champ (2003) found that the 
ban of coatings that contain tributylin (TBT), which is required by the Anti-
fouling Convention, could inadvertently release more TBT to ports and har-
bours in the five- year compliance period than has been leached from ships in 
the same waters over the past 40 years.
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2.4.3 Accidents in the jurisdiction of a coastal state

The authority that a coastal state could exercise over foreign ships has different 
forms. The first is to prohibit areas where ships can sail in its territorial waters, if 
they are designated as highly important for that state. Such area are those related 
to fishing, tourism or any other environmental issue. However, such measures 
have not been proven to prevent accidents. For instance, with respect to the geo-
graphical distribution, it appears that the majority of collisions occur near coasts; 
this is in line with the findings from other researchers (Hsu et al. 2008; Kokotos 
and Linardatos 2011; Hsu 2012). Many spills still occur in ecologically sensitive 
locations because the major maritime transport routes often cross certain geo-
graphic areas, such as the Mexico Gulf, the Mediterranean and the Bay Gulf 
(Burgherr 2007). In some areas with high traffic, natural resources are exposed 
to human errors. For instance, marine collisions account for over two- thirds of 
all accidents within Hong Kong waters. About 5 per cent and 20 per cent of 
these accidents cause fatalities and injuries, respectively (Yip 2008).
 Some oil spill cases, like those of the Torrey Canyon (1967), Amoco Cadiz 
(1978), Exxon Valdez (1989), Erika (1999) and Prestige (2002), have all led to 
great public concern and progressively to stricter regulations (Knudsen and 
Hassler 2011). A remedy for a coastal state is to organize a contingency plan for 
the case of an accident. Such a plan may include directions to the owner of the 
ship, its master or to any salvor in possession of the ship. These directions may 
govern all aspects of the position, movement and salvage of the ship and/or 
cargo and include even the destruction of the ship (Bywater 1995).
 However, in the notable case of the Prestige accident, this plan was proven to 
be inadequate. Initially there was no designated port of refuge, since it was not 
obligatory in UNCLOS 1982 (Murray 2002). The decision of the Spanish 
authorities to order the damaged ship to sail into the rough sea had devastating 
results, causing the loss of the ship and a major oil spill (Roberts et al. 2005). 
The omissions of the Spanish authorities in proper planning put at risk a geo-
graphical area that also included other states, such as France and Portugal. Even-
tually, the ship master and the operator of Prestige were blamed through the 
media for the disaster.
 Another similar case includes the Castor (2001), which was a cargo ship 
sailing around the Mediterranean for nearly 40 days with a severe crack on its 
deck (Murray 2002). The fear of several states of a possible pollution incident 
prevailed over a rational obligation to offer assistance to the ship and its crew. 
Another case is that of Erika, which was refused assistance by the French 
authorities, leading to an oil spill on the coast (Murray 2002). The appropriate 
helicopters to rescue the crew were only available from the UK. Therefore, the 
lack of sufficient resources, such as helicopters in the case of Erika, is an issue 
that is related to the cost of implementing maritime regulations and/or the super-
ficiality of many states.
 The above cases show that the implemented maritime regulations can fail in the 
event of an emergency. Powerful states with sufficient knowledge in maritime 
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issues failed to respond to ships’ requests. The states, fearing the consequences 
of oil pollution, did not provide adequate assistance. Such attitudes by some 
states may lead the shipping industry to a blame culture where seamen and sea 
operators will always be targeted.
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3 Management tools for 
implementing maritime 
regulations

3.1 Introduction
The success of the regulatory regime described in the previous chapters is threat-
ened due to two main risks. The first one is that the regulations introduced are 
excessive. The other is that a maritime regulation may be inadequately enforced in 
some regions. The IMO, recognizing a potential risk of excessive regulatory regime 
with inadequate enforcement, decided to change its strategy by targeting the world-
wide implementation of regulations. Some of the practices and tools of the IMO 
are analysed in the first part of this chapter. In the second part, sectors with similar 
concerns about excessive regulations, such as high- risk industries and govern-
ments, are investigated. Lessons could be learned from other industries when com-
paring available practices, which may be applicable to the shipping industry.

3.2 The IMO strategic plan
The IMO developed a strategic plan in order to monitor its performance towards its 
aims and objectives. This strategic plan was first introduced in 2004 with Resolu-
tion A.909(22). This plan was further developed by IMO Resolutions A.944(23) 
and A.970(24). In this plan the IMO drafted a list of 18 performance indicators to 
monitor the achievement of an organization’s objectives. According to this plan, the 
implementation of regulations is monitored through three indicators, such as the 
number of conventions adopted by states, the number of conventions that have 
entered into force and the number of states that have adopted a self- audit scheme. 
Currently the strategic plan has been revised for the six- year period 2012 to 2017 
with IMO Resolution A.1037(27). However, the 43 performance indicators are not 
a measurement system capable of evaluating the success of the organization object-
ives. Moreover, it appears that these indicators are of equal importance, which may 
not always be true.

3.3 Tools that the IMO has introduced for regulation 
implementation
As an internal improvement, the IMO has adopted the Formal Safety Assess-
ment (FSA) method as a valuable tool to evaluate all aspects of a proposed and 
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an existing maritime regulation in terms of costs vs benefits and minimization of 
any new risk (Rosqvist and Tuominen 2004; Lois 2004; IMO 1997b). Further-
more, at a state level, the IMO encourages coastal states to exercise their author-
ity more rigorously by inspecting foreign ships regarding their compliance with 
international maritime regulations and by strengthening the procedure of the 
PSC (Sage 2005). In addition, the IMO has introduced the ISM Code as a valu-
able tool to obligate ship operators to adopt maritime regulations. Many IMO 
circulars include a reminder for ship operators that they have an obligation to 
revise their management systems when such a circular is applicable to their 
ships. Such a wording limits the options of a ship operator to adopt the circular 
or to justify why he did not adopt it.

3.3.1 Formal safety assessment

The IMO, having identified problems in the willingness of some states to enforce 
regulations either as flag or coastal states, adopted the FSA methodology targeting 
the improvement of maritime regulations. The FSA method was proposed to the 
IMO by the UK’s Maritime and Coastguard Agency (MCA) and was accepted as an 
essential tool to evaluate maritime regulations (Ruuda and Mikkelsen 2008; Alder-
ton and Winchester 2002; IMO 1997a). The aim of the FSA is to provide the appro-
priate scientific background for the design of maritime regulations (Wang 2000). 
The IMO, recognizing the need for a uniform implementation of maritime regula-
tions, promoted the FSA method as a part of the regulatory process (IMO 2002).
 The FSA is a rational and systematic process for assessing the risks related to 
maritime safety and protection of the marine environment, as well as for evalu-
ating the costs and benefits of the IMO’s options (Knapp and Franses 2009). 
Under the FSA method, every new proposed regulation should be thoroughly 
examined by the following five steps (Lois et al. 2004):

1 identify any hazards;
2 conduct risk assessment;
3 find risk control options;
4 estimate costs and benefits;
5 make recommendations for decision making.

The FSA method, due to its generic form, was used in many applications to 
assess the effectiveness of a regulation. The application of the FSA is limited to 
major changes in the regulative framework, but its concept is to provide a proac-
tive versus a reactive approach (Knapp and Franses 2009). Many FSA studies 
focused on the safety of bulk carriers due to their high rate of loss in the 1990s.
 Although some generic studies were attempted for bulk carriers (MCA 1998), 
it was found that, due to the complicated nature of bulk carriers’ structure, some 
studies were focused on specific parts of the ships. For instance, Lee et al. (2001) 
studied the hatchway watertight integrity of bulk carriers and Spyrou et al. 
(2003) assessed the standards for the construction of bulk carriers.
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 The FSA method was also used in other types of ships, such as cruise ships 
(Lois et al. 2004) and passenger ships (Tzannatos 2005), as well as for carrying 
out studies for various types of accidents, such as oil spill accidents (Ventikos 
and Psaraftis 2004). In more recent applications, academics have investigated 
the risks in various ship operations, such as navigation (Hu et al. 2007). The 
FSA studies were used to assess the cost- effectiveness of hull girder safety 
(Skjong and Bitner- Gregersen 2002), and to evaluate port safety (Trbojevic and 
Carr 2000) and offshore safety (Wang 2002). The applicability of the FSA has 
also been extended to coastal states (Sage 2005). Antao and Soares (2008) noted 
that with the development of a structured and systematic methodology, such as 
FSA, several studies have been conducted on its application to high- speed crafts. 
Eide et al. (2009) applied the FSA method to assess the cost- effectiveness of 
CO2-reducing measures in shipping, while machinery space fire hazards in the 
maritime oil sector have also been examined (Ikeagwuani and John 2013).
 The extensive number of studies mentioned above revealed a number of lim-
itations when the FSA method is applied. Its generic approach assumes a generic 
ship model as a reference point for comparison. However, when studying a more 
specialized ship, this generic approach has several limitations (Chantelauve 
2004). Furthermore, the risk identification is based on the existing fault- tree and 
event- tree analysis. The fault tree analysis begins with a known event (referred 
to as the top event) and describes possible combinations of events and conditions 
that can lead to this event. In both cases, you start by analysing what was wrong 
which led to an accident or what could go wrong. These approaches are some-
times restricted to more complicated studies (Kaneko 2002; Mennis et al. 2005).
 Apart from the hazard identification stage, there was great concern with 
respect to the cost–benefit analysis. The cost of a regulation may affect some 
stakeholders more than others. This issue is not included in the FSA studies of 
Vanem et al. (2008), something that is of high importance, as is discussed in 
Chapter 2. In terms of safety, the FSA addresses three levels of risk: intolerable, 
as low as reasonably practicable (ALARP) and negligible. The use of resources 
applies to the ALARP region, and although this may not be the best idea, it is a 
rather convenient solution.
 The limitations of the FSA method have slowed down its establishment in the 
IMO procedures. Disagreements among member states of the IMO with respect 
to the results of each study were enough to put aside the method. FSA studies 
from Japan, Greece and the UK had very different conclusions, creating regula-
tory confusion rather than agreement in respect of double- skin bulk carriers’ effi-
ciency (IMO 2004; Wang 2006). On the other hand, there are some who believe 
that the different FSA outcomes were mainly based on the lack of historical data 
regarding accidents and pollution incidents. For instance, Psarros et al. (2010) 
have also argued that the validity of historical data may be undermined by 
uncertainties, which will considerably affect the FSA studies.
 A solution to the data selection issue could be the inclusion of qualitative para-
meters that will ensure the validity of the available data when included in FSA 
studies. The quality assurance of a study is a term to describe that the result could 
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be repeatedly found by different researchers. Like in any other research method, 
when different data are used the results may vary significantly. An outcome of the 
FSA method is very likely to depend on the different data that will be selected and 
evaluated (Rosqvist and Tuominen 2004). The role of the stakeholders and experts 
in providing qualitative and quantitative information is crucial with respect to the 
quality of the FSA method (Rosqvist and Tuominen 2004).
 Moreover, the FSA focuses on the identification of good cost–benefit outcomes 
and risk- reducing measures, and not on the explicit reduction of individual or soci-
etal risks. This is understandable since the goal of the IMO is to have a risk- based 
methodology widely accepted by the member states that may have different 
approaches to risk criteria or may not have risk criteria at all (Trbojevic 2006).
 It should be stressed that the FSA method is not designed to assist a ship 
operator to improve its management or to implement a new regulation, although 
some shipowners have developed their own safety approaches (Wang 2006). On 
the contrary, it is applied by governments and non- governmental organizations 
working within the framework of the IMO (IMO 1997b). However, it should be 
considered as a milestone in safety improvement on board ships, since it intro-
duced a rational framework for risk assessment. It is also recognized in FSA 
studies that a hazard could be minimized but within reasonable costs. It is a well-
 known concept in engineering that the ratio of safety to cost becomes meaning-
less after a certain point, since absolute safety cannot be achieved and minor 
hazards will remain. On the other hand, this concept should not be confused with 
the practice of reducing safety in favour of minimizing costs.

3.3.2 International safety management code for the safety of ships 
and pollution prevention

The origins of the International Safety Management Code for the Safety of Ships 
and Pollution Prevention (ISM Code) are based on several early studies arguing 
that the most common root for accidents is human error. This could easily be 
translated to error on board ships but also to poor management decisions of ship 
operators (Thai and Grewal 2006). The ship operator is free to structure and 
develop his organization as he feels is best. One part of this management is to 
develop procedures for his employees on board and ashore, in order for them to 
follow his managerial decisions. This management practice is already in use by 
other industries, such as nuclear and the offshore industry (Goulielmos et al. 
2008). The IMO encouraged the establishment of a safety management system 
(SMS) in accordance with the ISM Code, which was a critical milestone for 
maintaining legislative control in shipping (Celik et al. 2010). Although the ISM 
Code is a maritime regulation with a limited scope, it was a step ahead for setting 
quality standards in the shipping industry.
 The ISM Code is related to the improvement of public control and its follow-
 up, as well as to the improvement of contract relations among the flag states 
(Triantafylli and Ballas 2010). Each flag state sets its unique requirement with 
regard to the ISM Code implementation in the ships flying its flag. Those 
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requirements are referred to as the minimum procedures that should be included 
by each ship operator. Typical evidence that these procedures are being followed 
is the records that are generated, such as certificates, checklists and inventories. 
The ISM Code applies at all levels ashore and afloat. It includes 12 paragraphs 
that cover a wide range of issues, as shown in Table 3.1. Every ship operator 
should design an SMS that will include procedures for continuous improvement 
in the areas of policy, planning, communication, emergency preparedness, emer-
gency response, checking and corrective actions (Pun et al. 2003; IMO 1993).
 The SMS should especially involve risk management along with self- 
checking and self- critical measures (Bhattacharya 2012). For instance, in para-
graph 10 of the ISM Code, the procedures, requirements and obligations that a 
shipping company must have in place are mentioned to ensure the company’s 
conformity with international regulations (Lazakis et al. 2010).
 The effectiveness of the SMS should be evaluated through a process of audits. 
The audit is carried out by an experienced individual with relevant certification, 
and includes interviews and examination of the relevant documents. It is a require-
ment of the code that the internal examination of the SMS will be annual. Any pro-
cedures that were not followed or not updated in accordance with maritime 
regulations will be recorded as non- conformities. The academic and industrial 
background of an auditor may vary. Therefore, the SMS should also be examined 
by external auditors annually regarding the office and periodically regarding the 
ship (Thai and Grewal 2006; Chen 2000). The SMS is externally audited by 
approved organizations of the flag state, such as a classification society (Chen 
2000). However, all these audits are carried out on a sample basis procedure and 
may fail to reveal existing management limitations. It is therefore up to the ship 
operator to set the quality standards of its fleet (Fafaliou et al. 2006).

Table 3.1 The ISM Code Paragraphs

Part A – Implementation
General
Safety and Environmental-Protection Policy
Company Responsibilities and Authority
Designated Person(s)
Master’s Responsibility and Authority
Resources and Personnel
Shipboard Operations
Emergency Preparedness
Reports and Analysis of Non-Conformities, Accidents and Hazardous Occurrences
Maintenance of the Ship and Equipment
Documentation
Company Verification, Review and Evaluation

Part B – Certification and Verification
Certification and Periodical Verification
Interim Certification
Verification
Forms of Certificates
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 The key element of an effective SMS, as stated within the text of the ISM 
Code, is commitment from the top management. The choices of an FOC or a 
substandard classification society are two efficient tactics for a ship operator who 
does not wish to pursue full compliance with the Code. As all other maritime 
regulations, the certification of a ship and/or its operator is evidence of a flag 
state’s compliance and non- compliance with the IMO standards. As it was clari-
fied above, the intention of the IMO was not to develop a punishment regulatory 
environment. However, several courts and states used the records produced by 
an SMS as evidence of potential criminal liability to which the carrier, the master 
or the crew are exposed (Chen 2000). A similar approach has also been adopted 
in commercial disputes, where inadequate documentation of a ship operator 
could lead to claims issued by third parties, such as cargo owners (Chen 2000). 
It is argued that the ISM Code is an attempt to regulate human actions because 
they are likely to lead to claims regarding ship accidents (Talley et al. 2005). 
From this aspect, the ISM Code has been established in the shipping industry as 
a regulation/punishment of human omissions.
 A main challenge for a ship operator is to set the baseline of his SMS with the 
risk to exclude essential issues. The audit process is not an effective solution. 
Feedback which could come from third- party inspections could provide more 
information. An SMS depends on the effective management of information by 
the crew and others, such as PSC’s and classification societies’ inspections. This 
information is used for carrying out quality ship management and maintenance 
by setting the foundations for a preventive maintenance regime (Goulielmos and 
Tzannatos 1997; Lazakis et al. 2010). However, relying on the many different 
international and national safety standards could be confusing, as they are 
numerous. Nevertheless, those standards provide guidance to help ship operators 
develop their SMS (Pun et al. 2003).
 The skills required of managers in a ship operator’s organization are significant, 
as the ISM Code structure and success is based on their leadership and commit-
ment. In Chapter 7 the issue of evaluating a manager with respect to his lack of 
knowledge and experience is discussed extensively. The managers’ beliefs and atti-
tudes may mislead top management in a ship operator’s organization about the 
safety standards of his ships. This issue may be more acute in small- scale ship 
operators. Due to financial limitations, a minor ship operator may choose managers 
with a more technical background rather than quality assurance knowledge. Some 
say that such a ship operator should be out of the maritime industry. However, this 
may be challenging since, as they represent a significant proportion of the market, 
they may experience various difficulties complying with the ISM Code require-
ments. A positive solution could be for a ship operator to hand over management 
of his fleet to a third- party ship management company (Mitroussi 2004). However, 
such a solution would favour major ship operators.
 The training of seafarers is another important element of the ISM Code; they 
must be capable of operating the ship according to its requirements (Norris 
2007). However, it has been argued that the training requirements may be diffi-
cult to fulfil in a modern and automatic ship with newly introduced technologies 
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(Goulielmos 2003). The transition from paper charts to electronic chart display 
and information systems (ECDIS) is a typical example of this move to new tech-
nologies. PSC officers frequently reveal that navigation officers are not very 
familiar with these new technologies.
 However, even regarding the traditional navigation practices, training needs 
are frequently found by PSC authorities to be highly variable, because many 
ISM Code certified ships’ bridge teams appear to lack the appropriate training, 
attitude, culture and management (Thai and Grewal 2006). Those training needs 
could partially be fulfilled after the Manila amendments to the STCW. The path 
for online training and certification is now officially open and ship operators can 
benefit from it. Of course, the training of ships requires experienced personnel 
ashore and adoption of software packages.
 The shipping industry adopted the ISM Code in a generic form, something 
that resulted in a bureaucratic system that may not be reliable if not appropriately 
monitored. For instance, this bureaucratic system was supported by the increase 
of manpower on board ships. Consequently, the shipping industry may become 
one in which it is very difficult for small ship operators to run their businesses. 
In addition, some ship operators may have an over- reliance on following proced-
ures but without this resulting in signficant improvement, or may adjust proced-
ures to fit the existing culture, believing this to be satisfactory. Employees 
over- burdened with paperwork required by the ISM Code may prefer to take 
shortcuts (Thai and Grewal 2006). Therefore, such shortcuts may lower the 
safety standards of their ship. Furthermore, a misunderstanding of the ISM Code 
elements could exist in an organization. The findings of Tzannatos and Kokotos 
(2012) show a considerable gap between managers’ and seafarers’ understand-
ing of the use of the ISM Code, resulting in a wide gap between its intended 
purpose and practice.
 A significant limitation regarding the ISM Code implementation is the beliefs 
and understanding of each person with respect to the safety systems. To date, 
there are several theories that attempt to explain human behaviour towards those 
systems. There are two main schools of thought: one refers to the safety culture 
as established by Havold (2000, 2005), and the other to national cultures (Hofst-
ede 1983). The safety culture approach deals with the attitude of top manage-
ment. Many academics have identified that the safety priorities of a company are 
subject to its safety culture. The safety culture of a company is established by its 
top management team and progressively adopted by its employees (Havold 
2000). Safety culture is difficult to accurately describe, but it consists of essen-
tial procedures, such as communications, decision making, problem solving and 
conflict resolution (Havold 2005). Research has also identified the role of nation-
ality in safety culture in the shipping industry. Havold (2005) suggested that the 
safety culture of a shipping company is related to the nationality of its 
employees. A mix of nationalities is a disadvantage for a company when devel-
oping its safety culture. Literature from other industries supports this finding. 
The ISM Code is based on the Western point of view, which is not necessarily 
appreciated or understood by other nations.
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3.3.3 Quality systems

The limited scope of the ISM Code and its generic format has led organizations to 
adopt other management tools. A quality system such as the ISO 9001:2008 stand-
ards set by the International Organization for Standardization (ISO) appears to be a 
positive solution. The scope of these standards is to help organizations ensure that 
they meet the needs of customers and other stakeholders while meeting statutory 
and regulatory requirements related to the product. Compliance with ISO is a 
requirement imposed by some governmental agencies on companies competing for 
public procurement contracts and by some major customer groups (such as auto-
motive) on their suppliers (Kleindorfer and Saad 2005). The clauses of ISO 
9001:2008 standards are shown in Table 3.2.
 The ISO 9001:2008 could be considered as an extension of the ISM Code 
into the shipping industry, including quality of services. The adaptation of the 

Table 3.2 The clauses of ISO 9001:2008 standards

1 Scope
2 Normative references
3 Terms and definitions
4 Quality management system
 4.1 General requirements
 4.2 Documentation requirements
5 Management responsibility
 5.1 Management commitment
 5.2 Customer focus
 5.3 Quality policy
 5.4 Planning
 5.5 Responsibility, authority and communication
 5.6 Management review
6 Resource management
 6.1 Provision of resources
 6.2 Human resources
 6.3 Infrastructure
 6.4 Work environment
7 Product realization
 7.1 Planning of product realization
 7.2 Customer-related processes
 7.3 Design and development
 7.4 Purchasing
 7.5 Production and service provision
 7.6 Control of measuring and monitoring devices
8 Measurement, analysis and improvement
 8.1 General
 8.2 Measurement and monitoring
 8.3 Control of non-conforming product
 8.4 Analysis of data
 8.5 Improvement
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ISO quality standards in the shipping business provides invaluable benefits with 
regard to the technical management of the merchant fleet, and is also very useful 
for both improving the service quality and enhancing customer satisfaction in 
the market. A brief list of stakeholders that benefit from shipping services could 
include charterers, terminals and cargo owners in terms of speedy and safe 
delivery of cargo (Triantafylli and Ballas 2010). However, use of ISO 9001 in 
the shipping industry is on a voluntary basis. Companies that choose to follow 
these standards receive an ISO 9001 certification to assure their customers about 
the quality of the services they offer. It is an effort to convince their customers 
that their aim is not only regulatory compliance as per the ISM Code require-
ments, but it is also a customer- focused strategy.
 A detailed comparison of the ISM Code with ISO 9001:2008 standards shows 
many similarities. Although these two tools are different in scope, some ele-
ments, such as the human resources, planning and measurement, are common. 
The similar structures of the ISM Code and the ISO 9001 standards has led aca-
demics, such as Celik (2009), to propose integrated quality and safety manage-
ment systems (IQSMS) for shipping operations. However, in the same research a 
main limitation that was revealed was ensuring compliance of the ISO quality 
standards with the relevant maritime regulations while structuring an integrated 
management system in practice.

3.3.4 Port State Control

The overall ineffective flag state monitoring of their fleets led the coastal states 
to make more rigorous Port State Control (PSC) inspections. Historically the 
roots of PSC can be traced to the exercise of inspections for customs and immi-
gration purposes (Molenaar 2007). UNCLOS 1982 clearly states that a coastal 
state can inspect foreign ships within its territorial water to identify their com-
pliance with maritime regulations (Sage 2005). Based on the existing legal 
framework, the IMO motivates PSC inspections through specific circulars on 
how the inspections should be conducted and on the minimum qualifications of 
PSC officers (Knapp and Franses 2007a, 2007b).
 Unfortunately, although ships trading even in limited geographical areas are 
subject to a rigorous inspection, so far the success of PSC inspections is regional 
and not worldwide. Therefore, the majority of ships should be in full compliance 
with maritime regulations if they intend to visit states such as the United States, 
EU or Australia.
 It has been argued that PSC has insufficient quality and capacity to fully com-
pensate for flag state defects (Knudsen and Hassler 2011). For instance, the main 
focus of PSC for several years has been to increase safety standards on board and 
prevent pollution, while other regulatory issues, such as ILO conventions about the 
daily life of those persons living and working on the vessel, are of lower signifi-
cance (Silos et al. 2012). The labour standards are an issue that, after the enforce-
ment of the Maritime Labour Convention 2006 (MLC), is expected to be resolved. 
The main change of MLC 2006 is that the labour standards will now be inspected 
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by flag states and PSC. Any violation could result in penalties for the negligent 
ship operator. The PSC role in the regulatory implementation should be distin-
guished from the FSA and the ISM Code, due to its policing nature.
 A typical PSC inspection consists of two main stages: the inspection and the 
imposition of penalties when violations of maritime regulations are found. Each 
inspection of the ship includes examination of safety, firefighting, navigation and 
marine pollution prevention equipment. Other structural items that are also 
examined may obstruct the welfare of seamen as well as their payment. It is up 
to the PSC to decide how severe a violation is and to take a series of measures to 
prevent the ship sailing (Li and Zheng 2008). The severity of a violation could 
lead to the issuance of a report listing the deficiencies which should be rectified 
in a specific period or even before the departure of the ship; otherwise the ship 
could be prohibited from sailing. A deficiency will be recorded when a PSC 
officer identifies a threat to the safety of a ship or its crew, to the marine environ-
ment or to the health or labour rights of seamen. In exceptional cases where 
immediate repairs are required, the PSC authority may allow the ship to sail to 
the nearest shipyard for immediate repairs (Molenaar 2007; Keselj 1999).
 The results of the records are released to the flag state and public databases. 
Cariou et al. (2009) found that the factors that could lead to a detention of a ship 
following a PSC inspection would mainly be the age of the vessel at inspection 
(40 per cent), the recognized organization (31 per cent) and the place where the 
inspection occurs (17 per cent). In their research, they concluded that the deten-
tion rates are essentially explained by the differences in the characteristics of 
vessels calling in a specific country rather than by the differences in the way the 
inspections are done. On the other hand, Tzannatos and Kokotos (2012) 
remarked that the recorded deficiencies, being the result of a PSC inspector’s 
opinion, are easily influenced by a host of subjective issues, such as the attitude 
of the crew, the ease of inspection and the inspector’s mood.
 There are some limitations of the PSC in terms of its quality, its operational 
costs and its effectiveness. One limitation is the variation in the PSC officers’ skills 
(Bloor et al. 2006). In order for someone to become a PSC officer, he should 
follow a unique pathway which is beyond the relevant IMO guidelines. This 
pathway should include a selection of criteria regarding academic qualifications 
and professional experience. Then, it is necessary for the officer to receive special 
training regarding the maritime regulations. Although this process sounds simpli-
fied, there are a few main obstacles. Initially, there are not qualified PSC officers in 
all states, since ship knowledge is not at equal levels everywhere (Knapp and 
Franses 2007a). The scope of the technical committee created by the IMO is to 
increase knowledge within certain states. The training should be regular and effi-
cient. However, this is an expensive process because of the training hours that a 
candidate PSC officer should regularly spend and because of the failure rate.
 It is up to the PSC officer to fully appreciate and understand the fundamental 
role of a ship’s safety. A second limitation is the integrity of the PSC officers 
(Bloor et al. 2006). Since the detention of a ship is published, it also has a 
negative value. There are some occasions on which ship operators and crew 
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members are forced to pay PSC officers in order to avoid detention. Of course, 
in such a case it is obvious that there are deficiencies on board the ship which 
should be ratified. However, the use of PSC detentions as a tool to evaluate a 
ship is sometimes used for unethical purposes by other PSC authorities and/or 
charterers.
 A PSC report of a ship with many deficiencies will most likely reflect a neg-
ative image of its crew. Therefore, crew members are anxious and may try to 
mislead authorities regarding damage to the ship and its equipment. This poor 
cooperation with authorities could be listed as a third limitation in promoting 
overall safety. The current system is focused on finding failures rather than pro-
moting successes. The PSC deficiencies should be read as the percentage of 
items examined and found successful.
 The port contingency of some places and insufficient manpower have led to 
the target factor system. The rationale of this system is that ships with few defi-
ciencies will be inspected less frequently and less severely. The limitation of this 
system is that some ship characteristics, such as the flag, the classification 
society, the type and the age of a ship, may indicate the need for immediate 
inspection (Cariou et al. 2008; Sampson and Bloor 2007; Knapp and Franses 
2007b). A major disadvantage of this system is that its factors rely on previous 
records, which may not represent the true condition of a ship. Statistics from 
previous inspections show either a high or a low probability that a ship will be 
found poorly managed and/or defective.
 A fifth limitation is the costs of PSC inspections, which can be divided into 
two categories:

1 administration costs of PSC;
2 cost of rectifying deficiencies.

The administration costs are all the necessary expenses that a coastal state must 
bear in order to maintain a PSC administration, such as training PSC officers (Li 
and Zheng 2008). There are several administrative employees that support the 
task of PSC officers, who are included in the above expenses. Another main 
expense is salaries at a level that will eliminate the alleged corruption incidents. 
Some states have several ports with few ship visits per year. However, it is very 
challenging to have PSC officers at all these ports. Consequently, funding is a 
main challenge for many states, especially after the recession period of 2008, 
which left many states struggling to save their economies.
 The second category of costs generates a burden for the ship operators 
(Molenaar 2007). Some deficiencies may be very costly due to repairs and avail-
ability of the required equipment, especially in small ports. These costs look like 
a reasonable punishment for poorly operated ships, since the PSC officers 
usually ask for repairs when a ship is found to be of a low standard. However, a 
careful examination of the above critical review carried out by Cariou et al. 
(2009) indicates that older ships are more likely to be found with deficiencies. 
This poses a commercial disadvantage to ship operators who manage older ships 
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and especially those who cannot afford to acquire new ships. Therefore, the PSC 
benefits the most powerful ship operators.
 Many PSCs have launched a regional cooperation known as Memorandum of 
Understanding (MOU) agreements. The states participate in the MOU and today 
nine PSC regimes exist covering most port states. These regional MOUs enforce 
the international legislation and act as a second line of defence against substand-
ard shipping, where the first line of defence is the flag state itself (Perepelkin et 
al. 2010). The Paris MOU organization, which consists of 25 member states, 
decided to ban any ship that exceeds a specific number of detentions from its 
ports (Molenaar 2007). The banning rule targets not only substandard ships, but 
also substandard flags, since the flag is a main criterion in banning. The ban rule 
of the Paris MOU states that any ship with more than two or three detentions, 
depending on its flag, will be banned from all Paris MOU member ports.
 The banning of a ship has devastating financial and reputation damages for its 
operator. If a ship is banned it is prohibited to sail in a large geographical area 
that includes the member states of Paris MOU, Canada and the Russian Federa-
tion. The detention of a ship under the above ban rule is expected to reduce its 
commercial value, since the detention record remains with the ship even if it 
changes owner or operator.

3.4 Investigation of sectors with excessive regulatory regimes
The maritime industry is overregulated because it is characterized as high risk. A 
maritime accident may cause catastrophic results to the marine environment and/
or to human beings. The solutions discussed above are mainly borrowed from 
other high- risk industries. Those practices in industries such as aviation, nuclear 
plants, chemicals and petrochemicals have been applied for several years, and 
can also be introduced to the maritime industry. Therefore, it is interesting to 
examine the evolution of those industries in terms of safety with respect to their 
regulatory environment.
 Reiman and Rollenhagen (2011), by examining the safety management 
systems of aviation and nuclear, found that it is quite common to detect devi-
ations from rules and regulations. They argued that in such complicated indus-
tries the fact that something deviates from a prescribed rule is not necessarily a 
contributor to an accident or even an abnormal event. People have the tendency 
to prefer their own practices rather than follow written procedures. Therefore, a 
major question that is worthy of investigation is why those industries have 
experienced fewer accidents than the shipping industry, when observance of pro-
cedures and regulations is not absolute.
 From the regulatory perspective, the leading authority in the shipping industry 
is the IMO, which brings together many world states. Some researchers, such as 
Björn (2010), have argued that too much effort has been made by the IMO focus-
ing on the implementation of the existing universal conventions, when local action 
that has been taken in areas where individual countries’ interests are strong has not 
been indispensable (e.g. particularly sensitive sea areas). Some safety issues could 
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be more effectively dealt with by using global conventions, whereas others seem to 
be more successfully managed at lower levels, involving only one or a small 
number of countries. Additionally, a main issue for states that are willing to imple-
ment regulations is the cost- effectiveness of the abatement measures (Heitmann 
and Khalilian 2011). Therefore, it is noteworthy to examine how governments face 
the risk of excessive regulation. Governments are concerned with the issue of 
effective regulation. Otherwise the management of a state is ineffective, providing 
fertile land corruption and suffering of its citizens. An effective regulation should 
not pose a disadvantage to small companies, but should be rigorous. Furthermore, 
a government should drive local companies to follow innovation and modern prac-
tices. Thus, various tactics used by governments were investigated as an alternative 
approach to those that exist in industries.

3.4.1 The offshore industry regulatory regime

The offshore industry is very similar to the shipping industry, due to its sea 
environment and the associated hazards and problems. Vinnem et al. (2010) have 
identified the organizational/regulatory factors that are important for safety in the 
offshore industry. The dimensions are: technology/operations, values/attitudes/
skills, relationships/networks and interaction (Vinnem et al. 2010). The offshore 
industry forerunner for the shipping industry. For instance, Lindøe et al. (2011) 
noticed that in Norway there was a delay of 15–20 years from the development of 
enforced self- regulation in the offshore petroleum industry until the emergence of 
the same principles within the maritime industries, including fisheries.
 It is also bound by various regulations at both local and international level. For 
instance, in some countries the political regime may perceive labour as cheap and 
disposable, while in other countries the moral and ethical obligations of govern-
ments associated with protecting people from harm at work should be a suffi-
ciently strong motivating force to ensure the implementation of effective safety 
management systems that go beyond the local legislative requirements (Mearns 
and Yule 2008). In many states the regulations are very descriptive, including 
definitions of hazards. For instance, the definition of a serious occupational injury 
in Norway is described in the regulations (Vinnem et al. 2010). Compared to the 
maritime industry, the offshore regulatory regime is more uniform. Hayes (2012) 
noted that the Australian regulatory regime for offshore safety is based on the 
same theoretical frameworks as the equivalent regimes in Europe.
 It appears that the most suitable solution that could be used in the maritime 
industry is related to the management systems. Safety at sea could benefit by 
moving from the ISM Code to more robust ISO standards, such as ISO 9001 and 
ISO 1400. In the offshore industry it is argued that safety should be the result of the 
development of new procedures where appropriate (Stacey and Sharp 2007; 
Mohamed Ali and Louca 2008). With regard to the human factor, academics have 
suggested that building a stronger safety culture among employees in the offshore 
industry will accomplish quality systems’ goals (Conchie and Donald 2008; Mearns 
and Yule 2008). This practice has also been examined in the maritime industry.
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 Both of the available solutions place a major responsibility on an operator of 
an oil platform to provide evidence by means of an FSA that he has identified 
risks to occupational health and safety (Paterson 2011). For this to happen, the 
regulator must be convinced of the theoretical and practical challenges. 
Regarding the theoretical challenges, statistics should be used when risk assess-
ment studies are carried out to identify potential risks and determine their con-
sequences. In the second stage the results of these studies should by applied in 
practice, in order to demonstrate how this risk minimization was or would be 
achieved. Such requirements often demand that specialist consultants be 
involved. While this appeared to be useful in the post- Piper Alpha era, the under-
standing of the offshore risks is now believed to be mature (Paterson 2011). 
Therefore, instead of consultants, it is the management of the offshore industry 
that are obliged to carry out risk assessment studies.
 The above solutions have partially been introduced in the shipping industry 
through the ISM Code. However, this partial enforcement may be one reason for 
the low achievement, as discussed in Section 3.3.2.

3.4.2 The aviation industry regulatory regime

Aviation has much in common with the maritime industry. Both are international 
in nature, their fleets travel worldwide carrying goods and people, with the head-
quarters of the company often based in one country. The aviation industry has 
international safety regulatory bodies with which all member states must comply 
(e.g. the European Aviation Safety Agency, EASA) (O’Connor et al. 2011). An 
essential part is the existence of a mechanism for national and international regu-
lations, which is the system of aircraft registration (Odeke 2005). The regulatory 
framework is based on collective agreements in international bodies, such as the 
EU and International Civil Aviation Organisation (Brooker 2006a). Each aircraft 
is registered to a state and, in a similar way to ships with regard to flag states, it 
should also comply with that state’s laws. In the aftermath of security incidents, 
the aviation industry is more rigorously regulated, going beyond safety standards 
(Zhang and Round 2008; Bailey 2002). The commercial impact of those regula-
tions refers mainly to security controls.
 The introduction of regulations in aviation generated some scepticism in the 
industry with respect to their efficiency. Although safety inspections are wel-
comed, the burden should be on essential operational practices (Brooker 2006a). 
It is also believed that the regulatory pressure does not necessarily include all 
safety factors, which in some cases remain unknown. Furthermore, Liou et al. 
(2008) noted that as a result of the regulatory pressure, SMSs have been institu-
tionalized by most airlines, but there is no comprehensive SMS model for the 
aviation industry, while the structural relations among SMS still remain 
unknown. Brooker (2006b) concluded the following points from his study:

1 There is a risk of generating unnecessary and/or unproductive bureaucracy 
in safety regulation.
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2 The safety regulations need to be exposed to the scrutiny of professional 
criticism, with all the key source material underpinning regulations being in 
the public domain.

3 The scope of definitions and characteristics should be as comprehensive and 
open as possible, and safety responsibilities should be clear, complete and 
comprehensive.

 The EASA and other aviation regulatory bodies, such as the Federal Aviation 
Authority and the Civil Air Navigation Services Organization, have recognized 
the importance of safety culture and are engaged in research exploring, measur-
ing and enhancing safety climate (O’Connor et al. 2011). The safety culture is a 
widespread concept in high- risk industries as it puts emphasis on management 
issues and human factors. When investigating safety culture in aviation, among 
other issues, it was found to depend on the regulator’s role, safety management, 
training and decision making (O’Connor et al. 2011). In the absence of clear- cut 
rules, pressure from the employer can induce risk- taking behaviour among 
workers (Hopkins 2011). On the other hand, the same rule cannot apply for all 
cases, especially in complicated industries. For instance, rules governing com-
mercial airline pilots may not be appropriate for emergency service pilots who 
spend much of their on- duty time awaiting call- out, or for balloon pilots who 
must begin work very early in the morning (Hopkins 2011). Furthermore, other 
studies have shown that in the field of aviation, practitioners may not have a 
coherent, consistent and complete framework guiding how they view and under-
stand safety (Reiman and Rollenhagen 2011). The main findings from a study 
carried out by O’Connor et al. (2011) showed that pilots believed luck to be the 
most important factor in aviation safety, and employers were not perceived to be 
placing much importance on safety management systems and safety culture.
 It is to be expected that both shipping and aviation industries would adopt 
similar practices in order to deal with problems of safety and operate internation-
ally. The IMO introduced the ISM Code in the expectation of bringing the safety 
standards of shipping much closer to those of the aviation industry (Chen 2000). 
Moreover, the IMO has taken the model used in the international aviation security 
environment to structure its own plan for terrorist threats (Brooks and Button 
2006). In terms of risk assessment techniques, the IMO adopted a proactive 
approach to safety, which is the FSA. Checklists are used for various procedures in 
aircraft (Degani and Wiener 1993), a practice that has also been adopted in the 
shipping industry. From the above list, it appears that in aviation a concern has 
been raised regarding the purpose and design of regulations, similar to the shipping 
industry. However, the aviation industry has not developed a method or tool to 
assist with this issue.

3.4.3 The nuclear industry regulatory regime

The nuclear industry has been identified as a high- risk industry, and, therefore, from 
its outset it was highly monitored and had strict regulations (Keller and Modarres 
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2005). Following the Three- Mile Island accident in 1979 and the Chernobyl acci-
dent in 1986 the nuclear power sector has introduced several safety regulations and 
an international scale to classify accidents (INES), which relate to notification cri-
teria and a specific procedure (Dechy et al. 2012). Many probabilistic risk assess-
ment (PRA) methods were introduced to the nuclear industry 50 years ago as an 
adjunct, prominent force in nuclear plant regulation (Modarres 2005). One of them 
is the safety management system (Trbojevic and Carr 2000) that was implemented 
in the shipping industry with the ISM Code. Another one is the risk assessment 
approach, which was transferred to shipping in the context of the FSA. In contrast 
to the maritime industry, it should be noted that nuclear plants are located in one 
state and are bound by the laws of that state. In addition, the majority of the 
employees in a nuclear plant will be scientists with specific knowledge, whereas in 
the maritime industry the standards for seamen are comparatively low.
 Bureaucracy in the nuclear industry is well developed (Hess et al. 2005). 
Several activities are described in procedures that are performed by specialized 
and skilful personnel. With this level of organization, a nuclear plant where 
several crucial activities take place daily is successfully managed. The proced-
ures are produced in a relatively centralized decision- making process and include 
the scope of each task as well as details of how it can be performed.
 However, a number of failures in the area of safety management procedures 
have been identified, such as poor management oversight, poor training and 
deliberate procedural violations (Kettunen et al. 2007). In addition, the very 
detailed regulations encode the best engineering practice of the time they were 
written, while they rapidly become deficient when changes occur, e.g. with 
evolving technologies. In fact, it is quite probable that prescriptive regulations 
eventually prevent the service provider from adopting the current best practice 
(Bloomfield and Bishop 2010).
 In the nuclear industry, nuclear plants are safely controlled with detailed pro-
cedures and clear instructions (Park et al. 2005). On the other hand, regulations 
tend to be a distillation of past experience and, as such, they can prove to be 
inappropriate or, at worst, to create unnecessary dangers in industries that are 
technically innovative (Bloomfield and Bishop 2010). Emphasis is put on how 
information is communicated within the organization from the top level to the 
bottom level. Performance- based systems are also enforced to analyse, improve 
and set new targets (Hess et al. 2005; Modarres 2005). There is theoretical 
support that a transition to a risk- informed, performance- based regulatory struc-
ture will provide long- term safety benefits and that it can be accomplished 
without significant public safety impacts during its use.

3.4.4 The process industry regulatory regime

In the process industry, regulations are seen as a source of information that com-
pletes managerial gaps. It is, therefore, important to extend their management 
systems in order to update that information regularly. One method introduced 
was the safety information management (SIM) approach (Tzou et al. 2004).
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 In the SIM concept all data generated from a company’s failures are evalu-
ated and contribute to the improvement of the management system. Those pro-
cedures are considered as part of the production development and are put in 
place during the lifecycle of each product (He et al. 2006). Emphasis, therefore, 
is given to placing the resources for data collection and analysis within the 
company in a proactive manner.
 SIMs that are already used in the process industry are ISO 9001, ISO 14001 
and OHSAS 18001 (Duijm et al. 2008; Mannan et al. 2007). These systems are 
used as quality system tools in order to extend the narrow regulatory compliance 
(Gillespie 1995).
 The US Occupational Health and Safety Administration (www.osha.gov) 
publishes the Occupational Health and Safety Assessment Series, and it require-
ments appear here in Table 3.3 (OHSAS 18001:1999). This standard aims at 
supporting and helping to systematize the management of risk factors and the 
promotion of good working conditions (Vinodkumar and Bhasi 2011). The ISO 
14000 family addresses various aspects of environmental management (Marimon 
et al. 2010). With regard to ISO 14000, the requirements of which appear in 
Table 3.4, it is important to point out that this is a standard establishing a refer-
ence model for implementing a company’s environmental management system, 
defined as that part of the global management system that describes the organ-
izational structure, planning activities, responsibilities, practices, procedures, 
processes and resources for preparing, applying, reviewing and maintaining the 
company’s environmental policy (Marimon et al. 2009).
 The difference of those systems, such as ISO 9001:2008, ISO 14001 and 
OHSAs 18001, is that they require additional resources for implementation and 
monitoring. Although sometimes they may overlap, still the scope of each 
system is different and this should be known by its users.
 For instance the need for OHSAS 18001 certification is to reduce the acci-
dents and, thereby, to reduce liability and improve productivity, safety and 
health of employees (Vinodkumar and Bhasi 2011). While OHSAS 18001 is dir-
ected at the proactive control of an occupational risk, enabling the organization 
to improve its safety and health- related performance, ISO 9001 is geared towards 
customer satisfaction (Matias and Coelho 2002). ISO 14001, on the other hand, 
improves the environmental performance of a company or organization.
 The documentation required from these systems will produce bureaucratic 
challenges. It is, therefore, significant for the organization to evaluate the cost of 
improvement of those challenges. Since many times the certification of standards 
is voluntary, market research should be carried out before such a system is 
implemented (Kleindorfer and Saad 2005).
 In the process industry there is some scepticism regarding the efficiency of 
compulsory safety management systems versus self- regulation. The argument 
has been stated long ago and it underlines the significance of each company to 
develop its own unique safety standards (Richards et al. 2000). The legal regula-
tions, on the other hand, could be used as an additional safety technology for 
inherent safety (Shah et al. 2003).

http://www.osha.gov
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Table 3.3 Requirements of OHSAS 18001:2007

4.1 General requirements
4.2 OH&S policy
4.3 Planning
 4.3.1 Hazard identification, risk assessment and determining controls
 4.3.2 Legal and other requirements
 4.3.3 Objectives and programmes
4.4 Implementation and operation
 4.4.1 Structure and responsibility
 4.4.2 Competence, training and awareness
 4.4.3 Communication, participation and consultation
 4.4.4 Documentation
 4.4.5 Control of documents
 4.4.6 Operational control
 4.4.7 Emergency preparedness and response
4.5 Checking
 4.5.1 Performance measurement and monitoring
 4.5.2 Evaluation of compliance
 4.5.3  Incident investigation, non-conformity, corrective action and preventive 

action
 4.5.4 Control of records
 4.5.5 Internal audit
4.6 Management review

Table 3.4 Requirements of ISO 14001

4.1 General requirements
4.2 Environmental policy
4.3 Planning
 4.3.1 Environmental aspects
 4.3.2 Legal and other requirements
 4.3.3 Objectives and targets
 4.3.4 Environmental management programmes
4.4 Implementation and operation
 4.4.1 Structure and responsibility
 4.4.2 Training, awareness and competence
 4.4.3 Communication
 4.4.4 Environmental management system documentation
 4.4.5 Document control
 4.4.6 Operational control
 4.4.7 Emergency preparedness and response
4.5 Checking and corrective action
 4.5.1 Monitoring and measurement
 4.5.2 Non-conformance and corrective and preventive action
 4.5.3 Records
 4.5.4 Environmental management system audit
4.6 Management review
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 Recognizing the importance of quality systems, the American Bureau of 
Shipping (ABS) proposed various SIM systems for the shipping industry, such 
as ISO 9000 for quality standards, ISO 14001 for environmental issues, and 
OHSAS 18001 for safety and health aspects (ABS 2006). Although not yet man-
datory, the ABS states that shipping companies may reduce most potential acci-
dents by adopting such systems. It is found that OHSAS 18001 certified firms 
have higher levels of all safety management practices and safety behaviour com-
pared with ISO 9001 certified firms, while OHSAS 18001 has been developed to 
be compatible with ISO 9001 (Vinodkumar and Bhasi 2011). In addition, Celik 
(2009) proposed that an integrated implementation procedure of ISO 9001:2000, 
ISO 14001:2004 and OHSAS 18001:2007 should be in compliance with the ISM 
Code. Moreover, major industrial organizations suggest that quality systems, 
such as the Tanker Management and Safety Assessment (TMSA), may be a solu-
tion to the implementation of maritime regulations by the tankers’ operators 
(OCIMF 2004). Weaknesses of the ISM Code have led organizations to adopting 
other management tools. The TMSA is being seen as a tool for reinforcing the 
implementation of the ISM Code, with particular emphasis on self- assessment 
and continuous improvement. However, it has been designed for tanker oper-
ators and, therefore, its applicability is limited.

3.5 Regulatory implementation assessment of governments
A state involved in the shipping industry also has to deal with the management 
of regulatory issues. On the one hand, it should keep up with modern regulatory 
trends, while at the same time it should protect its commercial interests. As the 
problem exists in other business sectors as well, a generic approach that has been 
adopted by many governments is to incorporate the Regulatory Implementation 
Assessment (RIA) into their existing policy- making processes (Staronova et al. 
2007; Kirkpatrick et al. 2004).
 A RIA consists of a series of steps involving an assessment of all likely eco-
nomic, social and environmental impacts of various alternative policy options 
addressing the same problem, and a comparison of these options, in order to 
obtain an indication of ‘the most preferred’ option (Ragona et al. 2012). The aim 
is to produce effective regulations and minimize the administration costs, which 
are a heavy economic burden for the states.
 In the European Union (EU), as well as in many other countries throughout the 
world, all major regulatory proposals need to be examined through a RIA before 
being approved and entered into force (Ragona et al. 2012). According to the RIA 
approach, issues such as costs, benefits, scope, consultation of the public sector 
and risk assessment of financial validity should be included in the design process 
of a regulation (Ballantine and Devoland 2006). Regulatory duplication has the 
potential to impose compliance costs. The purpose of a RIA seeks to identify and 
quantify those costs, with a view to determining whether government action is 
warranted to address regulatory duplication, while it also seeks to develop 
options that would reduce avoidable costs of duplication (McGregor- Lowndes 



Management tools for implementing regulations  61

and O’Connell 2013). Broader issues are included, such as the ‘do nothing 
option’ and the ‘small firm impact’ (Vickers 2008). The ‘do nothing option’ is 
based on the fact that sometimes a proposed regulation can generate more dif-
ficulties than the result it may produce. Difficulties of companies implement-
ing a regulation may mean additional regulations need to be involved, so 
producing a vicious circle. The ‘small firm impact’ is also a fundamental 
issue, since every industry should be open to anyone who wants to be 
involved. However, some academics have raised arguments about RIA, point-
ing out some weaknesses of the process relating to the competence of staff. 
Lofstedt (2007) noted that RIAs are still haphazard regulations that are based 
on emotions, not science.
 Although the IMO has introduced the FSA approach, it may be that the RIA 
approach should be used to address more specific issues when producing regula-
tions. The economic burden of a small stakeholder generated by a regulation 
should be taken into account by regulators. Furthermore, the ‘do nothing option’ 
of regulators may work as a resistance to excess negative media coverage in the 
case that there is a scientific doubt about the results of a proposed regulation.

References
ABS. (2006). Guide for marine health, safety, quality and environmental management. 

Copyright. American Bureau of Shipping.
Alderton T., Winchester N. (2002). Flag states and safety: 1997–1999. Maritime Policy 

Management, Vol. 29(2), pp. 151–162.
Antao P., Soares C.G. (2008). Causal factors in accidents of high- speed craft and conven-

tional ocean- going vessels. Reliability Engineering and System Safety, Vol. 93, 
pp. 1292–1304.

Bailey E.E. (2002). Aviation policy: past and present. Southern Economic Journal, Vol. 
69(1), pp. 12–20.

Ballantine B., Devonald B. (2006). Modern regulatory impact analysis: the experience of 
the European Union. Regulatory Toxicology and Pharmacology, Vol. 44, pp. 57–68.

Bhattacharya S. (2012). The effectiveness of the ISM Code: a qualitative enquiry. Marine 
Policy, Vol. 36, 528–535.

Björn H. (2010). Global regimes, regional adaptation: environmental safety in Baltic Sea 
oil transportation. Maritime Policy & Management, Vol. 37(5), pp. 489–503.

Bloomfield R., Bishop P. (2010). Safety and assurance cases: past, present and possible 
future – an Adelard perspective. In Making Systems Safer (pp. 51–67). Springer, 
London.

Bloor M., Datta R., Gilinskiy Y., Horlick- Jones T. (2006). Unicorn among the cedars: on 
the possibility of effective ‘smart regulation’ of the globalized shipping industry. Social 
Legal Studies, Vol. 15, pp. 534–551.

Brooker P. (2006a). Air traffic management accident risk. Part 1: the limits of realistic 
modelling. Safety Science, Vol. 44, pp. 419–450.

Brooker P. (2006b). Air traffic management accident risk. Part 2: repairing the deficien-
cies of ESARR4. Safety Science, Vol. 44, pp. 629–655.

Brooks M., Button K.J. (2006). Market structures and shipping security. Maritime Eco-
nomics and Logistics, Vol. 8, pp. 100–120.



62  Management tools for implementing regulations
Cariou P., Mejia M.Q., Wolff F.C. (2009) Evidence on target factors used for port state 

control inspections. Marine Policy, Vol. 33, pp. 847–859.
Celik M. (2009). Establishing an Integrated Process Management System (IPMS) in ship 

management companies. Expert Systems with Applications, Vol. 36(4), pp. 8152–8171.
Celik, M., Lavasani, S.M., Wang, J. (2010). A risk- based modelling approach to enhance 

shipping accident investigation. Safety Science, 48(1), 18–27.
Chantelauve G. (2004). Generic ship, specific ship? Towards risk- based approaches to 

maritime regulation. 7th Conference on Probabilistic Safety Assessment and Manage-
ment, 14–18 June Berlin, Vol. (1–6), pp. 3250–3255.

Chen L. (2000). Legal and practical consequences of not complying with ISM code. 
Maritime Policy Management, Vol. 27(3), pp. 219–230.

Conchie S.M., Donald I.J. (2008). The functions and development of safety- specific trust 
and distrust. Safety Science, Vol. 46, pp. 92–103.

Dechy N., Dien Y., Funnemark E., Roed- Larsen S., Stoop J., Valvisto T., Arellano A.L.V. 
(2012). Results and lessons learned from the ESReDA’s Accident Investigation 
Working Group: introducing article to ‘Safety Science’ special issue on ‘Industrial 
Events Investigation’. Safety Science, Vol. 50(6), pp. 1380–1391.

Degani A., Wiener E.L. (1993). Cockpit checklists: concepts, design and use. Human 
Factors, Vol. 35, pp. 28–43.

Duijm, N.J., Fievez, C., Gerbec, M., Hauptmanns, U., Konstandinidou, M. (2008). Man-
agement of health, safety and environment in process industry. Safety Science, 46(6), 
pp. 908–920.

Eide M.S., Endresen Ø., Skjong R., Longva T., Alvik S. (2009). Cost- effectiveness 
assessment of CO2 reducing measures in shipping. Maritime Policy & Management, 
Vol. 36(4), 367–384.

Fafaliou I., Lekakou M., Theotokas I. (2006). Is the European shipping industry aware of 
corporate social responsibility? The case of the Greek- owned short sea shipping com-
panies. Marine Policy, Vol. 30, pp. 412–419.

Gillespie D.P. (1995) Comprehensive information management: EPA, OSHA and 
beyond. ISA Transaction, Vol. 34, pp. 359–368.

Goulielmos A. (2003). Complexity theory applied to management of shipping companies. 
Maritime Policy Management, Vol. 29(4), pp. 375–391.

Goulielmos A., Tzannatos E. (1997). Management information system for the promotion 
of safety in shipping. Disaster Prevention and Management, Vol. 6(4), pp. 252–262.

Goulielmos A., Mitrousi K., Gatzoli A. (2008). Marine accidents: quality vs. safety and 
one step further. International Journal of Ocean Systems Management, Vol. 1(1), 
pp. 45–67.

Havold J.I. (2000). Culture in maritime safety. Maritime Policy Management, Vol. 27(1), 
pp. 79–88.

Havold J.I. (2005). Safety- culture in a Norwegian shipping company. Journal of Safety 
Research, Vol. 36, pp. 441–458.

Hayes, J. (2012, January). A new policy direction in offshore safety regulation. Working 
paper 84, National Research Centre for OHS regulation, The Australian National Uni-
versity, Canberra, 2012, http://regnet. anu. edu. au/sites/default/files/WorkingPaper_84. 
v2. pdf.

He W., Ming X.G, Ni Q.F, Lu W.F, Lee B.H. (2006). A unified product structure man-
agement for enterprise business process integration throughout the product lifecycle. 
International Journal of Production Research, Vol. 44(9), pp. 1757–1776.

http://regnet. anu. edu.au/sites/default/files/WorkingPaper_84.v2. pdf
http://regnet. anu. edu.au/sites/default/files/WorkingPaper_84.v2. pdf


Management tools for implementing regulations  63

Heitmann N., Khalilian S. (2011). Accounting for carbon dioxide emissions from inter-
national shipping: burden sharing under different UNFCCC allocation options and 
regime scenarios. Marine Policy, Vol. 35, pp. 682–691.

Hess S.M., Albano A.M., Gaertner J.P. (2005). Development of a dynamical systems 
model of plant programmatic performance on nuclear power plant safety risk. Reli-
ability Engineering and System Safety, Vol. 90, pp. 62–74.

Hopkins A. (2011). Risk- management and rule- compliance: decision- making in hazard-
ous industries. Safety Science, 49(2), 110–120.

Hu S., Fang Q., Xia H., Xi Y. (2007). Formal safety assessment based on relative risks 
model in ship navigation. Reliability Engineering and System Safety, Vol. 92, 
pp. 369–377.

Ikeagwuani U.M., John G.A. (2013). Safety in maritime oil sector: content analysis of 
machinery space fire hazards. Safety Science, Vol. 51(1), pp. 347–353.

IMO. (1993). International Management Code for the Safe Operation of Ships and for 
Pollution Prevention (International Safety Management (ISM) Code). Resolution 
A.741(18). IMO Publishing, London.

IMO. (1997a). Guidelines to Assist Flag States in the Implementation of IMO Instru-
ments. IMO Publishing, London.

IMO. (1997b). Interim Guidelines for the Application of Formal Safety Assessment (FSA) 
to the IMO rule- Making Process. IMO Publishing, London.

IMO. (2002). Bulk Carrier Safety: Report on FSA Study on Bulk Carrier Safety Submitted 
by Japan. IMO Publishing, London.

IMO. (2004). Amendments to the Annex of the Protocol of 1978 relating to the Inter-
national Convention for the Prevention of Pollution from Ships, 1973 (revised annex I 
of MARPOL 73/78). Resolution MEPC.117(52). IMO Publishing, London.

Kaneko F. (2002). Methods for probabilistic safety assessment of ships. Journal of 
Marine Science and Technology, Vol. 7(1), pp. 1–16.

Keller W., Modarres M. (2005). A historical overview of probabilistic risk assessment 
development and its use in the nuclear power industry: a tribute to the late professor 
Norman Carl Rasmussen. Reliability Engineering and System Safety, Vol. 89, 
pp. 271–285.

Keselj T. (1999). Port state jurisdiction in respect of pollution from ships: the 1982 
United Nations Convention on the Law of the Sea and the Memoranda of Understand-
ing. Ocean Development and International Law, Vol. 30, pp. 127–160.

Kettunen J., Reiman T., Wahlstrom B. (2007). Safety management challenges and ten-
sions in the European nuclear power industry. Scandinavian Journal of Management, 
Vol. 23, pp. 424–444.

Kirkpatrick C., Parker D., Zhang Y.F. (2004). Regulatory impact assessment in develop-
ing and transition economies: a survey of current practice. Public Money and Manage-
ment, October, pp. 291–296.

Kleindorfer P.R., Saad G.H. (2005). Managing disruption risks in supply chains. Produc-
tion and Operations Management, Vol. 14(1), pp. 53–68.

Knapp S., Franses P.H. (2007a). A global view on port state control: econometric analysis 
of the differences across port state control regimes. Maritime Policy and Management, 
Vol. 34(5), pp. 453–483.

Knapp S., Franses P.H. (2007b). Econometric analysis on the effect of port state control 
inspections on the probability of casualty. Can targeting of substandard ships for 
inspections be improved? Marine Policy, Vol. 31, pp. 550–563.



64  Management tools for implementing regulations
Knapp S., Franses P.H. (2009). Does ratification matter and do major conventions 

improve safety and decrease pollution in shipping? Marine Policy, Vol. 33, 
pp. 826–846.

Knudsen O.F., Hassler B. (2011). IMO legislation and its implementation: accident risk, 
vessel deficiencies and national administrative practices. Marine Policy, Vol. 35, 
pp. 201–207.

Lazakis I., Turan O., Aksu S. (2010). Increasing ship operational reliability through the 
implementation of a holistic maintenance management strategy. Ships and Offshore 
Structures, Vol. 5(4), pp. 337–357.

Lee J.O., Yeob I.C., Yang Y.S. (2001). A trial application of FSA methodology to the hatch-
way watertight integrity of bulk carriers. Marine Structures, Vol. 14, pp. 651–667.

Li K.X., Zheng H. (2008). Enforcement of law by the Port State Control (PSC). Maritime 
Policy and Management, Vol. 35(1), pp. 61–71.

Lindøe P.H., Engen O.A., Olsen O. E. (2011). Responses to accidents in different indus-
trial sectors. Safety Science, 49(1), 90–97.

Liou J.J.H., Yen L., Tzeng G.H. (2008). Building an effective safety management system 
for airlines. Journal of Air Transport Management, Vol. 14, pp. 20–26.

Lofstedt R.E. (2007). The ‘Plateau- ing’ of the European better regulation agenda: an ana-
lysis of activities carried out by the Barroso commission. Journal of Risk Research, 
Vol. 10(4), pp. 423–447.

Lois P., Wang J., Wall A., Ruxton T. (2004). Formal safety assessment of cruise ships. 
Tourism Management, Vol. 25, pp. 93–109.

Mannan M.S., West H.H., Berwanger P.C. (2007). Lessons learned from recent incidents: 
facility siting, atmospheric venting, and operator information systems. Journal of Loss 
Prevention in the Process Industries, Vol. 20, pp. 644–650.

Marimon F., Heras I., Casadesus M. (2009). ISO 9000 and ISO 14000 standards: a 
projection model for the decline phase. Total Quality Management, Vol. 20(1), 
pp. 1–21.

Marimon F., Casadesús M., Heras I. (2010). Certification intensity level of the leading 
nations in ISO 9000 and ISO 14000 standards. International Journal of Quality & Reli-
ability Management, Vol. 27(9), pp. 1002–1020.

Matias J.C.O., Coelho D.A. (2002). The integration of the standards systems of quality man-
agement. International Journal of Production Research, Vol. 40(15), pp. 3857–3866.

MCA (1998). MCA research project 442 bulk carrier formal safety assessment prepara-
tory work. Report No: 305B213/3 www.mcga.gov.uk/c4mca/research_project_442.pdf 
[20 May 2006].

McGregor- Lowndes M., O’Connell A. (2013). Regulatory impact assessment of potential 
duplication of governance and reporting standards for charities. www.coag.gov.au/
node/492.

Mearns K., Yule S. (2008). The role of national culture in determining safety perform-
ance: challenges for the global oil and gas industry. Safety Science, doi:10.1016/j.
ssci.2008.01.008.

Mennis E., Lagoudis I.N., Nikitakos N., Platis A. (2005). Improving formal safety 
assessment in shipping transportation. 11th International Congress of the International 
Maritime Association of the Mediterranean, 26–30 September, Vol. 1–2, 
pp. 1565–1571.

Mitroussi K. (2004). The role of organisational characteristics of ship owing firms in the 
use of third party ship management. Marine Policy, Vol. 28, pp. 325–333.

Modarres M. (2005). Technology- neutral nuclear power plant regulation: implications of 

http://www.mcga.gov.uk/c4mca/research_project_442.pdf
http://www.coag.gov.au/node/492
http://www.coag.gov.au/node/492


Management tools for implementing regulations  65
a safety goals driven performance- based regulation. Nuclear Engineering and Techno-
logy, Vol. 37(3), pp. 221–230.

Mohamed Ali R.M., Louca L.A. (2008). Performance based design of blast resistant off-
shore topsides, Part I: Philosophy. Journal of Constructional Steel Research, Vol. 64, 
pp. 1030–1045.

Molenaar E.J. (2007). Port state jurisdiction: toward comprehensive, mandatory and 
global coverage. Ocean Development and International Law, Vol. 38(1), pp. 225–257.

Norris A. (2007). AIS Implementation- Success or Failure? The Journal of Navigation, 
Vol. 60, pp. 1–10.

OCIMF. (2004). Tanker management and self assessment: A best practice guide for ship 
operators. OCIMF, June.

O’Connor P., O’Dea A., Kennedy Q., Buttrey S.E. (2011). Measuring safety climate in 
aviation: a review and recommendations for the future. Safety Science, 49(2), pp. 
128–138.

Odeke A. (2005). An examination of bareboat charter registries and flag of convenience 
registries in international law. Ocean Development and International Law, Vol. 36, 
pp. 339–362.

Park J., Jeong K., Jung W. (2005). Identifying cognitive complexity factors affecting the 
complexity of procedural steps in emergency operating procedures of a nuclear power 
plant. Reliability Engineering and System Safety, Vol. 89, pp. 121–136.

Paterson J. (2011). Significance of regulatory orientation in occupational health and safety 
offshore, Boston College Environmental Affairs Law Review, Vol. 38, p. 369.

Perepelkin M., Knapp S., Perepelkin G., Pooter M. (2010). An improved methodology to 
measure flag performance for the shipping industry. Marine Policy, Vol. 34, 
pp. 395–405.

Psarros G., Skjong R., Eide M.S. (2010). Under- reporting of maritime accidents. Accident 
Analysis & Prevention, Vol. 42(2), pp. 619–625.

Pun K.F., Richard C.M., Winston Y., Lewis G. (2003). Safety management system regis-
tration in the shipping industry. International Journal of Quality and Reliability Man-
agement, Vol. 20(6), pp. 704–721.

Ragona M., Mazzocchi M., Rose M. (2012, April). Regulatory impact assessment of food 
safety policies: a preliminary study on alternative EU interventions on dioxins. In 86th 
Annual Conference, 16–18 April 2012, Warwick University, Coventry, UK (No. 
135093). Agricultural Economics Society.

Reiman T., Rollenhagen C. (2011). Human and organizational biases affecting the man-
agement of safety. Reliability Engineering & System Safety, 96(10), 1263–1274.

Richards J.P., Glegg G.A., Cullinane S. (2000). Environmental regulation: industry and the 
marine environment. Journal of Environmental Management, Vol. 58, pp. 119–134.

Rosqvist T., Tuominen R. (2004). Qualification of formal safety assessment: an explora-
tory study. Safety Science, Vol. 42(2), pp. 99–120.

Ruuda S., Mikkelsen A. (2008). Risk- based rules for crane safety systems. Reliability 
Engineering and System Safety, Vol. 93, pp. 1369–1376.

Sage B. (2005). Identification of ‘high risk ships’ in coastal waters. Marine Policy, Vol. 
29, pp. 349–355.

Sampson H., Bloor M. (2007). When Jack gets out of the box: the problems of regulating 
a global industry. Sociology, Vol. 41, pp. 551–569.

Shah S., Fischer U., Hungerbuhler K. (2003). A hierarchical approach for the evaluation 
of chemical process aspects from the perspective of inherent safety. Trans IChemE, 
Vol. 81 (part B), pp. 430–433.



66  Management tools for implementing regulations
Silos J.M., Piniella F., Monedero J., Walliser J. (2012). Trends in the global market for 

crews: a case study. Marine Policy, Vol. 36, pp. 845–858.
Skjong R., Bitner- Gregersen E.M. (2002). Cost effectiveness of hull girder safety. Pro-

ceedings of OMAE, Offshore Mechanics and Arctic Engineering Oslo, Norway, 23–28 
June.

Spyrou K.J., Papanikolaou A.D., Samouelidis M., Servis D., Papadogianni S. (2003). 
Risk assessment of double- skin bulk barriers: WP6 of the international formal safety 
assessment study of bulk carriers. www.naval.ntua.gr/~sdl/Publications/Other/fsa_ntua.
pdf [26 May 2006].

Stacey A., Sharp J.V. (2007). Safety factor requirements for the offshore industry. Engi-
neering Failure Analysis, Vol. 14, pp. 442–458.

Staronova K., Pavel J., Katarina Krapez K. (2007). Piloting regulatory impact assessment: 
a comparative analysis of the Czech Republic, Slovakia and Slovenia. Impact Assess-
ment and Project Appraisal, Vol. 25(4), pp. 271–280.

Talley W.K., Jin D., Powell H.K. (2005). Determinants of crew injuries in vessel acci-
dents. Maritime Policy Management, Vol. 32(3), pp. 263–278.

Thai I.V., Grewal D., (2006). The Maritime Safety Management System (MSMS): a 
survey of the international shipping community. Maritime Economics and Logistics, 
Vol. 8, pp. 287–310.

Trbojevic V.M., Carr B.J. (2000) Risk based methodology for safety improvements in 
ports. Journal of Hazardous Materials, Vol. 71, pp. 467–480.

Triantafylli A., Ballas A. (2010). Management control systems and performance: evid-
ence from the Greek shipping industry. Maritime Policy & Management, Vol. 37(6), 
pp. 625–660.

Tzannatos E. (2005). Technical reliability of the Greek coastal passenger fleet. Marine 
Policy, Vol. 29, pp. 85–92.

Tzannatos E., Kokotos D. (2012). Analysis of accidents in Greek shipping during the pre- 
and post- ISM period. Marine Policy, Vol. 36, 528–535.

Tzou T.L., Hankinson G., Edwards D., Chung P. (2004). Evaluating safety information 
management performance: a key to preventing disaster: Bhopal and its effects on 
process. Safety International Conference on the 20th Anniversary of the Bhopal Gas 
Tragedy at Indian Institute of Technology, Kanpur, India, 1–3 December.

Vanem E., Endresen Ø., Skjong R. (2008). Cost- effectiveness criteria for marine oil 
spill preventive measures. Reliability Engineering and System Safety, Vol. 93, 
pp. 1354–1368.

Ventikos N.P., Psaraftis H.N. (2004). Spill accident modeling: a critical survey of the 
event- decision network in the context of IMO’s formal safety assessment. Journal of 
Hazardous Materials, Vol. 107, pp. 59–66.

Vickers, I. (2008). Better regulation and enterprise: the case of environmental health risk 
regulation in Britain. Policy Studies, Vol. 29(2), pp. 215–232.

Vinnem J.E., Hestad J.A., Kvaløy J.T., Skogdalen J. E. (2010). Analysis of root causes of 
major hazard precursors (hydrocarbon leaks) in the Norwegian offshore petroleum 
industry. Reliability Engineering & System Safety, Vol. 95(11), pp. 1142–1153.

Vinodkumar M.N., Bhasi M. (2011). A study on the impact of management system certi-
fication on safety management. Safety Science, Vol. 49(3), pp. 498–507.

Wang J. (2000). A subjective modelling tool applied to formal ship safety assessment. 
Ocean Engineering, Vol. 27, pp. 1019–1035.

Wang J. (2002). Offshore safety case approach and formal safety assessment of ships. 
Journal of Safety Research, Vol. 33, pp. 81–115.

http://www.naval.ntua.gr/~sdl/Publications/Other/fsa_ntua.pdf
http://www.naval.ntua.gr/~sdl/Publications/Other/fsa_ntua.pdf


Management tools for implementing regulations  67
Wang J. (2006). Maritime risk assessment and its current status. Quality and Reliability 

Engineering International, Vol. 22, pp. 2–19.
Zhang Y., Round D.K. (2008) China’s airline deregulation since 1997 and the driving 

forces behind the 2002 airline consolidations. Journal of Air Transport Management, 
Vol. 14, pp. 130–142.



4 Evaluating the implementation 
performance of a maritime 
regulation

4.1 Introduction
The previous chapters reveal that many world states have difficulties meeting the 
international agreements of the IMO without the involvement of all the stake-
holders of the shipping industry. Furthermore, the shipping industry is unfamiliar 
with effective management systems that can assist its stakeholders to monitor 
their regulatory implementation performance. Consequently, a stakeholder may 
be exposed to uncertainty about his regulatory implementation performance. In 
this chapter a discussion is carried out focusing on the benefits and costs that a 
regulation may create for a stakeholder. It is suggested that excessive and 
unnecessary regulations may lead certain stakeholders to seek for more lax regu-
latory regimes, where they can run their business. In addition, a performance 
management system is developed to measure the profit of a stakeholder as a 
result of his adequate regulatory implementation. The use of such a system will 
highlight to a stakeholder the fact that he may find some positive commercial 
advantages by implementing a specific maritime regulation. These issues will be 
discussed in the sections below and will introduce techniques that already exist 
in other business sectors.

4.2 Measurement of the regulatory implementation in the 
shipping industry
Till now the burden of regulatory implementation has been falling on states. 
Apart from regulating, their most significant contribution to the industry is 
the punishment of violators and/or substandard players. The introduction of 
the FSA demonstrated the need for a rational regulation which would take 
into account the cost generated to a ship. However, contrary to the regulatory 
benefits, the cost is not equally distributed among industrial stakeholders. 
According to some authors, this is a key element for regulatory success that 
has been overlooked by regulators (Aven and Korte 2003; Chantelauve 2003; 
Karahalios et al. 2011).
 A substandard player has an economic disadvantage against its competitors. 
The fear of PSC detentions was a successful tool that put those players at 
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significant economic disadvantage. Moreover, due to the variety of regulations 
in the shipping industry, it may be very difficult for new players or specific 
groups of stakeholders to cope. Therefore, the fundamental issues of a regulation 
should target two main principles:

1 fair play for new entrants;
2 reasonable distribution of costs and benefits for stakeholders.

 A newly introduced regulation should be considered as a measure that leads 
the stakeholders of the maritime industry to be innovative or excellent in their 
business. The protection of safety at sea and in the maritime environment is 
within the scope of many fields of science, and this should be the approach fol-
lowed when a regulation is introduced in the maritime industry.
 The maritime industry should be convinced of the results of each regulation 
before it agrees to comply with it. Fewer regulations are believed to be better; 
however, this should be measured at two levels:

1 the overall regulatory performance of the industry;
2 the regulation implementation performance of each stakeholder.

The concept of performance measurement of an organization has already been 
successfully introduced in the business world.

4.2.1 Measurement of the stakeholders’ commercial interactions

To design a performance management system, someone should initially estab-
lish the scope of its existence as well as its user. This scope has been clearly 
identified in this book and is the implementation success of a developed mari-
time regulation. The supreme organization that has the overall responsibility 
for the implementation of the regulations is the IMO. Therefore, the measure-
ment system has been designed with the assumption that it will be used by the 
IMO.
 As has been shown in the literature, there is a greater probability that a regu-
lation will be implemented adequately and in a logical time period if the benefits 
and costs generated are equally distributed among the industry’s stakeholders. 
By measuring the benefits and costs of each stakeholder, it is then possible to 
evaluate the possibility that this regulation will be implemented successfully. 
The evaluation result is stated as the performance of the regulation.
 A main limitation in designing a performance management system is the size 
of the industry and the number stakeholders affected by maritime regulations, 
which is high. Thus, it is necessary to limit the number of stakeholders studied. 
The approach used suggests that stakeholders can be grouped according to their 
interests and from every group a representative stakeholder is chosen for the 
development of the performance tool. Hence, a representative sample of all main 
stakeholders can be studied.
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4.2.2 Measuring a stakeholder

The establishment of a performance system for various stakeholders poses 
some challenges that need careful consideration. A main challenge is that 
some stakeholders are non- profit organizations. Therefore, their structure, 
aims and operational priorities are significantly different from those of the 
commercial stakeholders, (e.g. labour unions vs shipowners). Besides the reg-
ulatory performance of stakeholders, it is necessary for the performance man-
agement system to be applicable both to smaller and larger organizations. This 
concept will allow the measurement of challenges of smaller stakeholders. The 
new players are expected to be among the smaller stakeholders, so the com-
mercial restrictions due to the regulatory regime will give an advantage to the 
existing and larger stakeholders. The measurement system should measure the 
regulatory impact on various common business sectors that could be used as 
reference points.

4.2.3 Performance management systems: the balanced scorecard

One of the main contributions of quality standards, such as ISO 9001, is the self- 
assessment requirement of a company. To facilitate such an assessment, a 
company must establish key performance indicators (KPIs). Then, it is easier for 
the company to measure its performance with respect to those KPIs, which 
should be simple and shared among a company’s departments and occasionally 
among its employees. A critical issue is that the KPIs should be capable of 
measuring many different aspects of a company, such as human resources, 
knowledge, finance and infrastructure. The goal of these standards is customer 
satisfaction.
 However, the principle of measurement with KPIs could be applicable to 
other business activities as well, in order to evaluate costs and managerial chal-
lenges. A performance management system should include KPIs already estab-
lished in the business world. The implementation of maritime regulations is an 
activity that could be measured in a similar way. In this case, the aim is to make 
a cost–benefit analysis of a stakeholder intending to implement a maritime 
regulation.
 A valuable method that can be used to investigate the costs and benefits of 
maritime regulations is the BSC that was established by Kaplan and Norton 
(1996a, 1996b). The BSC is the most recognized and utilized contemporary per-
formance measurement system. The main concept in BSC is that the measure-
ment of achieving a specific goal can be done by monitoring the multiple 
perspectives of the strategy at the same time, as shown in Figure 4.1. Focusing 
on only one perspective can lead a company to fail in its goal, because there are 
many other non- financial aspects that should be monitored by the company.
 The early experiences of companies using the BSC have demonstrated that it 
meets several managerial needs, since both financial and non- financial indicators 
are included in the measurement tool. The BSC has been used broadly as a 
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management tool in a variety of industries. It is extensively discussed in this 
book because, compared to other performance measurement methods, it has a 
broad applicability in many business sectors (Punniyamoorthy and Murali 2008; 
Shafia et al. 2011). Several applications of the BSC can be found in the literature 
dealing with management issues in a variety of industries. With respect to organ-
izational issues, a list of notable research may include Park et al. (2005), Franco- 
Santos and Bourne (2005) and Solano et al. (2003).
 Successful BSC applications have been demonstrated in the safety manage-
ment process as well (Chung et al. 2006; Kettunen and Kantola 2005). More 
applications of the BSC have also been seen in general applications, such as in 
evaluating the value that IT adds to the process of project information manage-
ment in construction (Stewart and Mohamed 2003), healthcare organization 
evaluation (Chan 2006), assessing public relations and communications perform-
ance (Fleisher and Mahaffy 1997) and assessing corporate strategies and 
environmental forces (Sohn et al. 2003). It has also been used as an alternative 
option to the existing total quality management systems, such as ISO (Watkins 
and Arrington 2007; Wagner 2007). As a competitor to ISO standards, it has 
been successfully tested in public organizations. It can be argued, therefore, that 
the BSC is qualified as a method that can apply to different organizations despite 
their scope, whether they are public or commercial, and their size.
 In terms of regulations, the BSC has already been tested with respect to its 
regulatory compliance. Some of these studies have focused on the self- regulated 
approach (Mearns and Havold 2003; Kettunen and Kantola 2005). Those studies 
demonstrated that the use of the BSC in a private organization can indicate regu-
latory failures and the reasons behind those failures may be various, for example 
resource or knowledge.
 The BSC approach has recently been used by many companies to monitor 
their regulatory compliance (Stevens 2006; Huang 2007; Garcıa-Valderrama et 
al. 2008; Pedersen and Neergaard 2008; (Osmundsen et al. 2008). Additionally, 

Learn and growth
perspective

Internal business
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Financial
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Figure 4.1 The perspectives of a balanced scorecard.
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various governments and administrations have used the BSC to monitor a variety 
of regulatory issues or their overall performance (Phillips and Phillips 2007; 
Ramos et al. 2007; Farneti and Guthrie 2008; Lee 2008).
 In the maritime industry, the BSC has so far been used in offshore health- and-
safety studies (Mearns and Havold 2003). Wu and Liu (2010) developed a 
system of BSCs that enables managers to gain a greater understanding of the 
practical effect of ISO certification. Havold and Nesset (2009) proposed the BSC 
as a benchmarking tool to measure aspects of the safety culture of an organiza-
tion, which relates closely to ISO 9001:2008 and the ISM Code and organiza-
tional learning. Perepelkin et al. (2010) have established a system for measuring 
the performance of flag states by developing a methodology which can be 
applied on a regional or global level and to other areas of legislative interest (e.g. 
recognized organizations, documentation of compliance companies).
 The BSC has been designed as a tool to measure the achievement of a goal. 
The founders of this method (Kaplan and Norton 1996a, 1996b) suggested that 
the achievement of a goal goes beyond financial perspectives. Although signi-
ficant, the financial numbers may not clarify the potential threat in achieving a 
predetermined goal. It also constitutes a simple way of passing to each part of 
the company a simplistic idea of their contribution to the goal. Therefore, it is 
easy for each department in an organization, or even for an individual, to self- 
evaluate his/her performance with respect to the company’s policies and aims 
(McAdam and O’Neill 1999; Mearns and Havold 2003).
 In the original version of BSC by Kaplan and Norton, the setting of a goal 
needs measurement of four performance perspectives: (1) financial, (2) learning 
and growth; (3) customer; and (4) internal business (Kaplan and Norton 1996a, 
1996b). Then, it is necessary to set indicators that will describe needs to be 
measured, while a scorecard is then drafted stating clearly what is monitored as 
well as the results of each department and/or individuals. Some scholars have 
wrongly argued that these four perspectives have a narrow scope. On the con-
trary, the founders of the BSC have clarified through the extensive literature that 
the perspective may be modified as necessary in order to fit different situations.
 It is also of high importance for the BSC to be distributed as close to the 
bottom of an organization as is practicable (Kaplan and Norton 2005; Mearns 
and Havold 2003). It is broadly acceptable nowadays that the success of a 
company is greatly dependent on those employees who are at lower management 
levels, and therefore closer to customers. This approach of distribution of the 
BSC is called ‘cascade’. Although impracticable, in some cases it would be 
beneficial for each employee to have his own BSC. It is also a matter of ethics, 
since the performance of each employee can then be pragmatic, clear and 
rational.
 Following the above brief overview of BSC, it appears that it has some 
advantages over other performance tools. Those advantages could be its sim-
plicity and its successful application to business and governmental organiza-
tions. By adopting the same scorecards for a company, it is possible to develop 
a common performance management system in terms of different perspectives 
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and departments. Then the performance of various sources can be measured in 
a common space. Therefore, the BSC is supported in this book as a strategic 
tool that is capable of monitoring the regulatory performance of the shipping 
industry.

4.3 General principles for designing a BSC
A successful application of the BSC could be used for measuring the perform-
ance of stakeholders in the shipping industry and, consequently, the industry 
itself through overall comparisons. The BSC could be used as a tool to draft a 
list of significant items that should be gradually followed by any stakeholder, in 
order for them to achieve an effective implementation. This list should include 
some vital functions of a company, such as the implementation procedure, the 
cost assessment, the availability of resources and the monitoring.

4.3.1 The size of a BSC

The architects of the BSC method (Kaplan and Norton 1996a, 1996b) suggested 
that a company should not use an excessive number of measures in their BSCs. 
An upper limit of 25 measures per BSC may assist managers to keep a focus on 
their company’s goal. This approach should be followed when developing a 
stakeholder’s scorecard. In a typical BSC, each perspective will include certain 
indicators and the measures for each indicator. However, as it is believed by the 
author, when few measures are used, the indicators could simply be overwritten. 
Therefore, this will reduce the terminology needs and further explanations when 
it has to be applied in the business world.

4.3.2 Proposed measures

An exhaustive literature has already produced several measures to evaluate the 
four perspectives introduced by Kaplan and Norton (1996a, 1996b; 2000; 2004). 
Although some of them are very specific for some industries – e.g. manufac-
turing lead time, material stock- out – there are some basic measures that have 
been accepted through surveys and research as appropriate for use in order to 
measure the costs and benefits generated to a stakeholder of the shipping indus-
try while implementing a maritime regulation.
 Starting from the financial perspective, four indicators have been chosen: 
profit, revenues, cost and use of asset. The profit could be considered as the para-
mount indicator for any organization. This can be affected by a maritime regula-
tion, especially when it is enforced in awkward times for the shipping industry, 
such as during a recession. Another separate indicator that can be used is the 
revenue, which refers to smaller financial gains that can be obtained by an organ-
ization from a maritime regulation without deterministic effects on the profit. 
The cost generated by a maritime regulation is another indicator. This indicator 
refers to the money spent on a permanent basis on the ship’s operation. Of 
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course, another important indicator is the use of assets, which describes the 
resources, such as cash flow, for the initial implementation. The choice of the 
above indicators is to measure the initial and permanent costs generated by a 
regulation.
 The other important perspective described in BSC is the customer satisfaction 
perspective. The scope of incorporating such a perspective is to identify what 
customers expect from an organization. A key indicator is the productivity, 
which is defined differently for each stakeholder in the shipping industry. The 
productivity is defined as the operational efficiency that can be achieved from a 
regulation’s implementation. The competitiveness is another important indicator, 
which can be defined as the commercial advantage that can be achieved from a 
regulation’s implementation. Another chosen indicator is the quality, measuring 
the increased quality level that can be achieved from a regulation’s implementa-
tion. Finally, the reputation is the improved image of the organization that can 
be achieved from a regulation’s implementation.
 In modern times, the generation of knowledge is exponent. The organizations 
or companies that were left behind in this evolution will very soon realize that 
they have severe management failures. This is the reason for adopting the learn-
ing and growth perspective. A paramount indicator is the human capital that 
describes the required skills, talent and knowledge that a company’s employees 
should possess in order to implement a new regulation. A second indicator is the 
information capital, which contains the required databases, information systems, 
networks and technology infrastructure of a company. However, despite the 
human power and IT technologies, the company’s culture and leadership, 
the alignment of its people with its strategic goals and its employees’ ability to 
share knowledge need to be measured. Those items fall in the scope of the 
organizational capital indicator. Eventually, a company or an organization needs 
to be innovative, and this is something that is measured with the innovation 
indicator, defined here as the ability of people to produce new practices.

4.3.3 Internal business measures

As per the ISM Code, a company should establish management practices in 
order to eliminate the risk of accidents at sea and/or marine pollution. It is there-
fore a regulatory requirement that the ship operators will exercise their authority 
to avoid occurrence of such an incident. Failure to comply will result in com-
mercial damages proportional to the damage caused, such as pollution, loss of 
life, wreck, etc. However, any incident will also affect the stakeholders who, at 
that particular time, had a relationship with the ship involved, such as insurers, 
states and classification societies.
 The shipping industry has been considered as high risk due to the threats to 
which ships and crew members are exposed. The consequent impacts of ship-
ping accidents vary in scope, including loss of life, extensive marine pollution, 
damage to the ship or its cargo. Therefore, it is very important for a stakeholder 
to develop a risk management system in order to verify that his company can 
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deal with such a threat if it occurs. The concept of crisis management is well 
known in the shipping industry, since it is used in various shipboard contingency 
plans, as it is proposed by the IMO.
 The IMO, recognizing that a main threat in the shipping industry is oil pollu-
tion, which could be the outcome of many situations, issued a guideline for the 
Shipboard Oil Pollution Emergency Plan (SOPEP). The SOPEP is a manual 
which, according to Regulation 37 of Annex I of MARPOL, states that every 
ship of 400 tons gross tonnage or more and every oil tanker of 150 tons gross 
tonnage or more must carry an approved oil pollution plan in case a pollution 
incident occurs or is likely to occur (IMO 2004). Further requirements include 
issues such as reporting to authorities and cooperation. According to this plan, a 
list of situations that could put a ship at risk includes:

1 fire/explosion
2 collision (with fixed or moving object)
3 ship grounded/stranded
4 excessive list
5 hull failure
6 ship submerged/foundered/wrecked
7 hazardous vapour release.

 The execution of the SOPEP plan in the event of an emergency principally 
depends on the actions of the captain. It also provides guidance as to the actions 
to be taken for the safety of the crew. However, despite the experience of the 
master and his crew, many reasons, such as stress, may force the seamen to be 
confused and act in a different way. The SOPEP manual fulfils part of the ISM 
Code requirements, where ship management companies have to document the 
following actions:

1 provide for safe practices in ship operation and a safe working environment;
2 assess all identified risks to their ships, personnel and the environment and 

establish appropriate safeguards;
3 continuously improve safety management skills of personnel ashore and 

aboard ships, including preparing for emergencies related both to safety and 
environmental protection.

 The internal business measures are based on three main sources. The first one is 
the crisis management proposed by Watkins and Bazerman (2003; 2004), which 
deals with identification, assessment and management (Kramer 2005; Pollard and 
Hotho 2006). Based on their approach, the drafting of an emergency response plan 
should include a combination of the existing emergency plans usually drafted for 
minor or unique cases. Then the responsibilities of individuals are clearly drafted. 
In the event of an incident, communication methods should be activated using spe-
cific means. The success of a plan will greatly depend on the frequency of regular 
drills that will identify any additional needs for backup resources. As this concept 
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of Watkins and Bazerman (2003; 2004) refers mainly to business and organiza-
tional failures, it includes a post- crisis review stage, although in the shipping indus-
try this may not exist for the violated parties in an accident.
 The second source is the IMO resolution for contingency planning for ships 
(IMO 1997), which is the nearest approach of crisis management in the shipping 
industry. Under this approach, a risk analysis is a compulsory request for the 
identification of hazards. Then appropriate, response tasks should be established 
to mitigate those hazards. Those tasks are based on the availability and function-
ality of the resources and communication lines. Each response plan should be 
examined in conjunction with other plans, as the existence of one threat may 
activate more than one plan. For the IMO an essential element for success is the 
continuous training of personnel ashore and on board followed by frequent 
review and update.
 The third source that is used is the ABS guidance notes on the investigation 
of marine incidents (ABS 2005). After an incident investigation, a stakeholder 
will have to demonstrate that he took prudent measures in the risk analysis of the 
identified hazards and the implementation of countermeasures. A primary evid-
ence of this process will be the correct documentation. Records should also exist 
to evidence the training standards and review the existing emergency plans.
 Although different in scope, the above emergency plans are based on some 
common elements, which are identified as: risk analysis, planning, training and 
review. To maintain a simple but robust performance management, it is sug-
gested that those elements should be indicators of the internal business per-
spective, since failure to partially implement a maritime regulation may have 
devastating results for the organization of a stakeholder.

4.3.4 BSC measures and their objectives

The indicators are mainly used to show areas that require special attention, as 
identified from an organization or a company. Then it is necessary to establish 
measures for each indicator in order to monitor the progress in fulfilling each 
perspective. It goes without argument that each measure should have a unique 
objective and be clear in its purpose. According to Niven (2002), ‘The objectives 
should act as a bridge from the high level strategy to the specific performance 
measures that are used to determine the progress towards overall goals.’ There-
fore, each measure should be self- defined by including its objective.

4.3.5 The concept of measurement quantity in a BSC

Starting from the financial perspective, the four indicators can be measured in 
terms of the money added to or deducted from each of them. Precisely, the profit 
will indicate the increase in revenues from new services and products. 
The revenue could be measured as an increase of the existing revenues, while 
the cost could be measured as the amount of money reduced directly and/or 
indirectly. The easiest approach to monitor the use of assets indicator is to keep 
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the generated expenditure cash flow to a minimum. The above indicators will be 
negatively affected when poor planning of an organization or a company leads to 
last- minute solutions to implement a maritime regulation.
 The indicators of the customer perspective can be measured in terms of 
market share growth. The productivity will increase with the addition of new 
services and products sales, while the competitiveness will increase when new 
customers are acquired by an organization or a company showing commercial 
advantage. A key indicator is the quality, which can be measured by the number 
of the management deficiencies as recorded by third- party inspections. Eventu-
ally, the reputation of an organization and/or a company could be measured by 
the number of claims and/or disputes due to poor services. When an organization 
or a company is in full compliance with the maritime regulations, it should be 
expected to have positive results in the indicators described above.
 The learning and growth perspective is hard to measure with respect to a mari-
time regulation, but not impossible. Starting with human capital as an indicator, it 
should be ensured in an organization or a company that its employees have high 
skills, talent and knowledge sufficient to fulfil the regulatory gaps, such as backup 
personnel requirements. Therefore, there should be no exceptional need for 
vacancies after a newly introduced maritime regulation. The information capital 
should also be sufficient to cope with current and future regulations. Any unex-
pected need for the adoption of additional information systems, networks and 
technology infrastructure may be due to insufficient management. The organiza-
tional capital can simply be measured by human errors, and particularly those 
related to poor leadership, employees’ ability to share knowledge and failure of 
employees to understand the strategic goals of top management. The innovation 
in the shipping industry usually comes from other industries and/or major organi-
zations. It should be beneficial for an organization and/or company at least to be 
able to adopt those practices in a reasonable time frame.
 The internal business perspective is easier to measure as it reflects not only 
failures but also the time needed for a process. Failures will easily be identified 
by third- party inspections or incidents. However, since these failures may be 
rare, it is also worth measuring the skills of employees to complete each stage of 
risk analysis, planning, training and review. The ratio of money to hours could 
be a measurement of quantity, which will indicate the cost of people involved in 
each state and the duration of such involvement. For instance, a project with 
several top managers that lasts several days will have a higher ratio than a 
project completed faster by lower- level employees.

4.3.6 The link of perspectives and their measures

The proposed scorecards could be used for the evaluation of an organization or a 
company with regard to its management system. After all, compliance with mari-
time regulations is an essential part of management. As shown in Figure 4.2, 
each perspective could be used to assess different levels of management repre-
sented as tiers.
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 As regards the foundation of a company, regardless of its size and structure, 
its employees should each contribute with his/her unique skills. The educational 
background and working experience of each individual will be a part of the 
entire knowledge that the company has. In addition, the technological changes 
demand personnel that can easily adapt to those changes. The organization 
capital is the ability of the management structure to get the most out of its per-
sonnel’s skills and to innovate. When innovation is missing, the company will be 
outdated. The learning and growth perspective at Tier 1 in Figure 4.2 is used to 
measure all of these issues.
 As was stated in this chapter, a failure to comply with one of the numerous 
maritime regulations could have devastating commercial results for an organiza-
tion. Consequently, an organization should frequently carry out risk analysis 
studies to identify potential threats from the maritime regulations. Those risks 
will be minimized by careful planning and training. However, every action 
should be followed by monitoring and periodic review for its rational choice. 

Profit

Revenue

Cost

Use of assets

Reputation

Competitiveness

Quality

Productivity

Review

Training

Planning

Risk analysis

Organization capital

Information capital

Human capital

Innovation

Customer
perspective

(Tier 3)

Internal
business

perspective
(Tier 2)

Learn and
growth

perspective
(Tier 1)

Financial
perspective

(Tier 4)

Figure 4.2  The link of the proposed perspectives and their measures (source: Karahalios 
2009).
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The process that appears in Tier 2 in the internal business perspective represents 
the procedure of implementing a regulation.
 The results of the rational selection of people and the risk analysis studies 
should appear in the next level, which is Tier 3. Tier 3 is the customer per-
spective, which indicates the results of a regulation in business practices. A cus-
tomer expects a company to fulfil its contractual obligations, which could be 
summarized by productivity and quality of services. When a customer is satis-
fied with both issues, they may become a loyal customer (Yang et al. 2003), 
increasing the company’s market share. As a result, the competition and reputa-
tion will improve significantly.
 Tier 4 is the financial perspective, which indicates the economic achieve-
ments or losses from the implementation of a regulation. After a company’s 
establishment in the market, its next care should be to maximize its profitability. 
This could be achieved by sacrificing the quality of products and services in 
order to reduce costs. On the other hand, the maximization of the use of assets, 
proper investment and budget control could increase profitability.
 Tier 4 is not the end of the process but the end of a cyclic process. One part of 
the investment strategy should be research and development, in order to improve 
the skills of existing personnel. Alternatively, the recruitment of new personnel 
could be a part of a long- term investment. The adoption of new technologies and 
equipment should also be evaluated for their contribution to the company’s 
goals.

4.4 Ranking priorities
In addition to the adoption of the BSC, it is useful to pursue a procedure of 
weighting its perspectives. When a stakeholder sets his BSCs for regulatory 
compliance, he must evaluate what is more important for his organization. At 
this stage he should evaluate the weights of his divisions and the BSC perspec-
tives. Starting with the divisions, the role of each division in the required goal 
should be evaluated. For instance, a company with eight divisions may eventu-
ally find that, for a given maritime regulation, two of them will be involved more 
than the others. The implementation success will depend more heavily on the 
efforts of these two divisions.
 Perspectives should be weighted as well. The BSC approach advocates that 
the four perspectives should be monitored. However, according to the structure 
of an organization and the market position of a stakeholder, the perspectives not 
to be treated as equal to each other. In the real world, although the four perspec-
tives of a regulation need to be met by each stakeholder, they may be of different 
priorities. The size of an organization, its financial exposure at the time, the 
available personnel and the know- how will be critical factors for the determina-
tion of a company’s or an organization’s priorities. For instance, the financial 
perspective will have different weight in a large company with more capital. On 
the other hand, a small firm may struggle to survive and even minor expenses 
may put its survival at risk.
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 Many managers argue that measuring everything in money is a very good 
business tactic. However, the significance of some issues may not be measured 
in money, such as the skills and experience of personnel. It may be extremely 
difficult to measure the contribution of an employee to the financial performance 
of a company relying on his experience. Even in terms of money, an expense 
that occurs when a company runs its business in a profitable market cannot be 
compared with the value of the same expense for the same company in a reces-
sion period. Another challenge may be the fact that data may not exist when a 
decision needs to be made. In other words, an unexpected event may need an 
urgent solution using data that may not exist at all.
 It has been argued that industrial people with a proven track record of suc-
cessful management skills could make a judgement of significant accuracy when 
data are not available (Gigerenzer 2007). However, when such a tactic is 
adopted, it should be structured in an organized way. The divisions of a 
company, the perspectives and the indicators should be weighted for their signi-
ficant contribution to a given problem. Then, by completing a detailed ranking, it 
is possible to map a strategy for achieving the desired goal. Therefore, it is 
appropriate to provide the means of ranking the four proposed BSC perspectives 
for their priorities. There are some available methods with regard to the weight-
ing elements of a given problem, such as the technique for order of preference 
by similarity to ideal solution (TOPSIS) and the analytic hierarchy process 
(AHP; Berrah et al. 2004). However, the AHP has some advantages compared to 
other methods because of its simplicity and its ability to rank parts of a multi- 
criteria problem in a hierarchical structure (Chan 2006).
 The AHP established by Saaty (1990) is a method that can solve multi- criteria 
decision problems by setting priorities, as shown in Figure 4.3. The best decision 
can be made when qualitative and quantitative aspects of a decision need to be 
included (Saaty 1990, 2003). The application of the AHP to a complex problem 
consists of the following four steps (Cheng et al. 1999):

1 Break down the complex problem into a number of small elements and 
structure them in a hierarchy.

Goal

Criterion I Criterion II

Sub criterion I Sub criterion nSub criterion II

Criterion n

. . . . . .

. . . . . .

Figure 4.3 An example of a hierarchical structure.
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2 Make pairwise comparisons among the elements.
3 Estimate the relative weights of the elements.
4 Aggregate these relative weights and synthesize them for the final measure-

ment of given decision alternatives.

4.5 Collecting qualitative data: the Delphi method
The AHP and BSC can be used independently or combined with each other as 
appropriate tools for a stakeholder in order for him to evaluate the performance 
of his organization with respect to the implementation of maritime regulations. 
However, a main issue that could appear in the application of such tools is the 
lack of reliable data, when there is no relevant feedback from past events. The 
introduction of a new maritime regulation could be such a case. When the ISM 
Code was introduced, very few stakeholders had experience of such manage-
ment systems.
 The AHP has been discussed in previous sections as a valid method for deci-
sion making and ranking of certain criteria in terms of their weights. However, 
the weight of these criteria can only be determined with regard to certain data. In 
the case where data are unavailable or limited, it may be appropriate to consult 
with experts who, with their high levels of experience, can provide a form of 
data. An alternative or combined technique is the Delphi method, which is faster 
and less expensive than other weight- assigning methods.
 The name ‘Delphi’ derives from the Oracle of Delphi. The Delphi method is 
based on the assumption that a group of judgements is more valid than individual 
judgements. The Delphi concept may be viewed as one of the spinoffs of defence 
research. ‘Project Delphi’ was the name given to an Air Force- sponsored Rand 
Corporation study, starting in the early 1950s, concerning the use of expert 
opinion. The data collected with this method provide some degree of objectivity 
in pulling evidence from various sources (Sii and Wang 2003). Other researchers 
(Chang and Wang 2006) mentioned that this method has the following 
advantages:

1 decreases the time of questionnaire survey;
2 avoids distorting the individual expert opinion;
3 clearly expresses the semantic structure of predicted items;
4 considers the fuzzy nature during the interview process.

 The Delphi method has been used in several applications where there was a 
need for expert judgement, such as in evaluating decision- making systems (Sii and 
Wang 2003; Khorramshahgol and Moustakis 1998). One if its main contributions 
is the identification of priorities through expert judgement when data are insuffi-
cient for statistical models. Those cases may include changes in a business sector 
where interactions are complicated (Chang et al. 2007). However, in the classical 
Delphi a statistical aggregation of group response is used for a quantitative analysis 
and interpretation of data (Skulmoski et al. 2007; Chen and Chen 2005).
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 The process of the Delphi method is executed in several rounds. Initially, a 
panel of experts is formed and the ideas are circulated. Some degree of the initial 
disagreement is expected to be reduced after several rounds. Anonymity is a key 
issue, since it could affect the opinion of some panel experts. This would be 
more complicated when the panel members are senior managers of the same 
company, where alliances and sympathies may exist.
 Sii and Wang (2003) described the Delphi method as a procedure of the fol-
lowing five steps:

1 select the anonymous experts;
2 conduct the first round of a questionnaire survey;
3 conduct the second round of a questionnaire survey;
4 conduct the third round of a questionnaire survey;
5 integrate expert opinions to reach a consensus.

Steps 3 and 4 are normally repeated until a consensus is reached on a particular 
topic. The results of the literature review and the experts’ interviews can then be 
used to identify all common views of the survey and simplify Step 2, replacing 
the traditional open- style survey. The simplification of the above process pro-
duces the modified Delphi method. In this case, the individuals that will draft the 
first round of the survey should have some expertise in the area. Otherwise, 
important issues may be excluded from the initial survey and, therefore, not be 
further discussed. If one of the excluded issues is later found to be critical, the 
decision made may have devastating results.
 Starting from a blank page and noting any ideas could be an alternative solu-
tion to the above issue. With this approach, a blank page is given to each 
member of the panel where he/she lists the initial points for discussion. Although 
this approach is more liberal, it could be a long process and occasionally time 
would not be available.

4.6 Linguistic terms: fuzzy set theory
Sometimes the data are unavailable or the numbers are insufficient to use the 
AHP and Delphi methods. In such a situation, linguistic terms may be used to 
facilitate the decision- making process. The logic is that for some cases people 
would prefer to provide a word when evaluating something rather than a 
number. Ma et al. (2007) highlighted the following issues when using lin-
guistic terms:

1 Experts need to select linguistic terms for presenting their opinions accord-
ing to their preference. It is not demanded that all experts use the same lin-
guistic terms.

2 It is not required that all linguistic terms are placed symmetrically and have 
a total order. Therefore, experts and decision makers have a more inde-
pendent right to present their opinions.
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3 Each linguistic term should be treated as a whole and only its determinacy 
and consistency should be a cause for concern.

The use of linguistic terms could be useful when adopted in a formal way. This 
could be achieved by applying the fuzzy set theory developed by Zadeh (1965) 
in order to deal with linguistic difficulties while collecting data. The simple form 
of the fuzzy numbers is the triangular one. A triangular fuzzy number M~ can be 
defined by a triplet (a, b, c), as shown in Figure 4.4.
 The meaning of this fuzzy number is that a linguistic term such as ‘likely’ 
will be in a range from a to c, with most probable value b. To simplify the above, 
someone may describe the temperature of water as hot when the temperature 
varies from 40 to 45 °C, when another person may use the same term when the 
temperature varies from 38 to 47 °C. Although both individuals use the same 
term, their understanding is slightly different. 
 The adoption of fuzzy sets in everyday decision making may be challenging 
for untrained managers. However, when people are asked to describe or give a 
judgement by using linguistic terms, they may use these terms in a different 
context to what they understand.

1

0 a b c

M
�

Figure 4.4 A triangular fuzzy number M~.

4.7 Hierarchical scorecards
The complicated business world needs advanced decision- making tools. To this 
end, the above tools have been combined to provide more applicable solutions. 
Sohn et al. (2003) proposed a calculation of weights for the BSC measures, 
where the relative weights for each performance measured can be calculated 
using the AHP. The AHP and BSC approach were combined to evaluate the per-
formance of the IT department in the manufacturing industry in Taiwan (Lee et 
al. 2008). Chang et al. (2007) used the Delphi method to define the evaluating 
criteria of an AHP matrix used to select an optimal- performing machine in terms 
of precision, and establish a hierarchical framework. The Delphi method was 
also applied to provide a framework for evaluating the impact of implementing a 
customer relationship management (CRM) based on the BSC (Shafia et al. 
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2011). Wu and Chen (2012) used the Delphi method and the BSC in order to 
evaluate and compare the performance of enterprises with ISO accreditation.
 The above decision- making tools could be combined with each other in order 
to eliminate their limitations. Such an effort introduced the hierarchical score-
cards with applicability in measuring the implementation performance of a mari-
time regulation in the shipping industry and its stakeholders (Karahalios et al. 
2011). The combination of these tools provides the following framework:

1 Use BSCs to measure the commercial performance of a representative stake-
holder.

2 Adopt the AHP to rank the contribution of representative stakeholders in the 
regulatory process.

3 Use the AHP to rank the perspectives of each representative stakeholder.
4 Use the Delphi method to collect data for a panel of experts.
5 Use the fuzzy sets to evaluate linguistic experts.

The studies carried out with the adoption of this methodology showed that the 
implementation success of maritime regulations is based on the stakeholders’ 
balances between costs and benefits. These balances can be measured as for the 
benefit of maritime regulators and businesspeople. Following the above process, 
an industrial tool capable of evaluating the implementation performance of the 
shipping industry in terms of compliance with a maritime regulation has been 
designed.
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5 The role of stakeholders in the 
implementation of maritime 
regulations

5.1 Introduction
Lindøe et al. (2011) examined responses to accidents occurring in different 
industrial sectors. Their findings showed that the relationship between power and 
trust among the regulating agencies and the industrial actors influences the 
pattern of interaction. As it was discussed in Chapters 2 and 3, the same prin-
ciple also applies in the shipping industry because the different private stake-
holders expect regulatory compliance from their customers as part of their 
commercial interaction. Despite the fact that the authority of some stakeholders 
could be relatively minor, if challenged, it could create costs for a stakeholder 
such as claims, delays, ship arrest and prosecutions.
 For a better understanding of the above concept, the various stages of cargo 
transportation at sea should be examined. In a very simplistic scenario a ship 
operator hires out the volume of his ship for a certain period of time for trans-
portation of a cargo. The person or corporation who will pay for this service will 
be a cargo owner or, more frequently, a charter (Tsai et al. 2009). In some cases 
a shipbroker may also be involved in order to bring together, in a series of nego-
tiations, the two parties who hopefully will reach an agreement (Hetherington 
1991). The contract that binds this agreement is known as ‘charter party’ and its 
duration could be for one voyage – then called a voyage charter party. A very 
common practice is the charter to be for a predetermined period of time; this 
kind of charter is called a time charter party and usually lasts for one year. In this 
case, the ship operator has the responsibility to satisfy the needs of his customer, 
who is the cargo owner and/or charterer.
 However, the industry does not work in such a simplistic way as several 
parties are involved in the above operation. These parties expect the ship oper-
ator to comply with certain requirements that could be stated in an agreement 
between the ship operator and the other interested party, which includes 
various private contractors that receive services from a ship operator (e.g. port 
corporation). This category could be broad since all the parties are bound by 
various agreements with the ship operators and, to some degree, they expect 
something as consumers of their services. Such agreements exist among the 
shipowner and his ship operator and the master, the crew, the classification 
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society, port agents, suppliers, repairers and insurers (Maclachlan 2004). The 
following sections examine in detail the commercial and regulatory authority 
of these parties. A violation of a maritime regulation may prove to be 
extremely costly for a ship operator, as it will be a breach of a commercial 
contractual condition.
 As an alternative, the requirements of cargo transportation could be examined 
under the light of statutory law. For instance, each ship is obligated to comply 
with the laws of any coastal state whose territorial waters it is sailing in. What is 
more, a ship operator is expected to comply with the requirements of a small yet 
important group of regulatory bodies, such as flag states, coastal states and clas-
sification societies, or else the ship operator and his employees would be liable 
for penalties and occasionally criminal sentences. However, a ship operator is 
free to select the geographical regions where he will run his business, and may 
choose areas where law enforcement is less severe.

5.2 Commercial structure and authority of stakeholders
The shipping industry consists of several stakeholders, such as organizations 
and companies, with each one being unique due to the specialization of the 
services it offers. In fact, this uniqueness of each stakeholder raises an issue 
concerning their potential authority over other stakeholders, which emerges 
from the fact that a stakeholder has the freedom to choose companies that 
comply with his requirements in order to run his business. The decision of a 
group of stakeholders to run their business with companies that follow certain 
criteria, such as ISO standards, constitutes a great force for the market. An 
example in the shipping industry is the decision of insurance companies not to 
insure ships that do not comply with the ISM Code, something that enhanced 
its implementation by the ship operators. This process is termed as the author-
ity of each stakeholder.
 When examining the authority of each stakeholder there are two noteworthy 
issues that should be very carefully reviewed: the duration and the power of this 
authority. The duration of a group of stakeholders could be defined as the period 
of time that this authority stands in terms of market demands. Since it is difficult 
to find identical market cycles in the history of the shipping industry, every 
period should be considered as unique. To simplify the above, one could read 
the supply and demand curves for sea services. In recent years, China and India 
have carried out reforms that may have contributed to their rapid growth (Hsieh 
and Klenow 2009), which has driven demand for ship services. Since the number 
of ships could not increase instantly, ship operators found themselves in an 
advantageous commercial position in the shipping market, as initially the freights 
increased. However, the costs also increased and they had to hire any available 
ship, regardless of its standards. Therefore, if someone would like to define the 
authority among ship operators and cargo owners, he would certainly rank the 
ship operators higher in terms of their commercial power. However, the global 
financial crisis of 2008 decreased the demand for ship services. Consequently, 
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the ship operators found themselves possessing expensive ships in an exception-
ally poor market with low freights. This period would definitely devalue the 
commercial authority of the ship operators in the shipping industry.
 Referring now to the power of the authority of a group of stakeholders, we 
could define it with regard to the number of stakeholders affected by the actions 
of such a group in the chain of the shipping industry. Some stakeholders could 
take a decision that may affect more than one group of stakeholders. For 
example, the Paris MOU is an international effort to identify substandard ships 
and take corrective actions with respect to environmental protection and safety 
at sea. Many states, such as the EU, Canada and Russian Federation, have joined 
this campaign, which enforces quality control across ships, ship operators, char-
terers, flag states, crew members and classification societies worldwide. In the 
event that any of the mentioned stakeholders was found to systematically violate 
the international agreements he would be penalized, while a mere violation by 
crew members and stakeholders could result in prosecutions. Therefore, it is 
easy to identify that the authority of these port states is higher than all the other 
stakeholders.

5.3 Representative stakeholders within the shipping industry
The shipping industry is a complicated network composed of various stake-
holders. In 1998 the MCA proposed that the stakeholders in the bulk carrier 
sector be grouped according to their interests, as shown in Table 5.1. In order to 
estimate how costs and benefits of a regulation are distributed in the industry, 
one can use a sample of representative stakeholders from every group. For 
instance, Karahalios et al. (2011) selected three representative stakeholders in 
their case study: the UK flag state, the United States as a coastal state and the 
ABS as a classification society.

Table 5.1 The stakeholders of the bulk carrier sector

 1 Owners and operators
 2 Staff and support (master, crew, crew agency, trade unions, families)
 3 Hardware (ship designers, ship builders, ship repairers, equipment makers, port 

commercial (supply) services)
 4 Regulatory bodies (IMO, international regulators, port state, flag state, port authority)
 5 Non-governmental bodies and pressure groups (classification societies, professional 

bodies, trade associations, training establishments, environmental groups)
 6 Cargo groups (cargo owner, charterer(s), terminal operators, stevedores)
 7 Insurance group (hull & machinery underwriters, cargo underwriters, P&I)
 8 Response services (rescue and emergency services, salvors, coastal state)
 9 Media
10 Service group (legal services, marine consultancy and surveying services, general 

insurance)
11 Upstream and downstream group (commercially or geographically dependant region 

or states, other trading nations, suppliers, consumers)

Source: MCA research project.
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 The representative stakeholders discussed in this chapter are:

 1 Flag state
 2 Coastal state
 3 Classification society
 4 P&I Club
 5 Ship operator
 6 Underwriter
 7 Marine consultant
 8 Ship builder
 9 Cargo owner
10 Crew members

The media and consumers groups of stakeholders were excluded from this 
sample of representative stakeholders as they do not directly participate in the 
sea trade. In addition, the P&I club is distinguished from the group of underwri-
ters because it has different interests and so it should be studied separately. A 
P&I club is likely to be exposed to higher financial responsibilities due to the 
third- party liability cover that it offers, while the underwriters generally have 
financial responsibility to the value of the insured property (Aase 2007; Goss 
2003). The third party liabilities in the case of pollution may include financial 
losses of large groups of people.
 The authority and power that some stakeholders possess can be used to force 
other stakeholders to enhance the regulatory process due to the fear of commer-
cial isolation. A key issue in this approach is to estimate the weighting in the 
regulatory process of each stakeholder. Korte et al. (2002) argued that the 
current regulatory system poses a regulatory authority level among the stake-
holders. They also suggested that the stakeholders are not exposed to hazards at 
the same level. For this reason, they constructed a graph presenting the distance 
of stakeholders from a potential hazard in terms of physical distance and time, as 
shown in Figure 5.1. The stakeholders are posted on the vertical axis according 
to their level of authority, with the highest level being at the top, while they are 
posted on the horizontal axis with regard to their distance from the hazard, with 
the right side being closer to the hazard.

5.3.1 Flag state

The flag state is at the top of Figure 5.1 as it has the direct authority over and 
responsibility for the ships flying its flags. This authority is exercised directly 
over the ships; substandard ships found through inspections are penalized. There 
are also restrictions regarding the crew training and certification. Consequently, 
the seamen of some states with insufficient training standards may not be 
allowed to work in some flag states (UK P&I 1996). A further authority can be 
exercised over classification societies by restricting them from issuing statutory 
certification on behalf of the flag state. A classification society does not have the 
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luxury of losing its commercial relationship with a major flag state since this is a 
major source of income.
 Although the flag state seems to be very powerful, in the case of an accident it is 
usually at the greatest physical distance from the ship (with the exception of its 
ships when involved in coastal trade in the same state). Therefore, apart from repu-
tation damage, no other significant harm could threaten the flag state of a substand-
ard ship. Of course, the effort of other states with the means of PSC is working to 
this direction but the results are minor when compared to reactions to accidents on 
the scale of the Exxon Valdez. On the other hand, as the case of FOCs has shown, 
an extremely rigorous flag state may cause a loss of income if many ship operators 
register their ships elsewhere. What is more, apart from the economic burden, such 
a loss would also reduce the state’s negotiating power in the IMO.

5.3.2 Coastal state

The coastal state can exercise authority over foreign ships in its territory and 
EEZ. This authority has commercial implications for violating parties. Starting 
from substandard ships, which are restricted from their ports, PSC records 
regarding stakeholders who benefited from those ships are forming valuable 
databases. Consequently, there is damage caused to the reputation of flag states, 
classification societies, cargo owners and ship operators who make profits by 
allowing the existence of those substandard ships. Such reputation damage will 
push prudent ship operators away from these stakeholders. However, substand-
ard ships could restrict their operations to ports in other regions. It is for this 
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Figure 5.1  The representative stakeholders and their distance from a hazard (source: 
Karahalios 2009).
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reason that such commercial pressure is more rigorously exercised by states that 
have the means, yet at the same time are large exporters of commodities (e.g. 
Australia and the United States).
 The ISPS Code revealed that a poorly managed ship could eventually pose a 
threat to international trade. For effective and efficient management of security 
in maritime transportation, activities are monitored to ensure they are completed 
as planned, and any significant deviations are corrected (Yilmazel and Asyali 
2005). The coastal states can be damaged not only by an unexpected event, but 
also intentionally by a terrorist act. Therefore, the risks that a coastal state faces 
are increasing in a changing geopolitical environment. Of course, it is essential 
to add that domestic trade with coastal state ships generates additional hazards 
for a state’s natural resources.

5.3.3  Classification society

In terms of authority, the classification society is in a lower position compared to 
states, and in a middle position regarding its distance to hazards. The role of 
classification societies is extremely important in the implementation of maritime 
regulations. According to SOLAS Ch II- 1, Reg 3-1, ships shall be designed, con-
structed and maintained in compliance with the structural, mechanical and elec-
trical requirements of a classification society which is recognized by a flag state. 
Fees apply for any of these services, therefore providing the funding for the 
existence of classification societies. A classification society may refuse to 
provide a ship with a certificate. However, the position of a major ship operator 
may provide him with some kind of immunity towards such risks since he 
has bargaining power. Furthermore, the position of classification societies has 
been heavily criticized because they are paid for their services by the owners/ 
managers of the ships they monitor for regulatory compliance. The PSC deten-
tion records reveal that even ships registered with IACS members do not neces-
sarily reach high standards (Cariou and Wolff 2011).

5.3.4  Protection and indemnity club

The protection and indemnity (P&I) clubs usually suffer financial damage 
because of their insured ships’ violations of the IMO regulations, usually due to 
cargo mishandling. The IMO has published plenty of regulations regarding cargo 
operations for the majority of cargoes. The inappropriate stowage, carriage and/
or cargo operations may lead a ship to become unseaworthy (Zobel 2012). In 
this case, a P&I club could put significant commercial pressure on its insured 
ships by withdrawing the insurance coverage. Therefore, although the physical 
distance from the hazard is great, the level of authority is high. On the other 
hand, from the commercial point of view, a few substandard ships may be 
tolerated as an insurance risk for a P&I. The philosophy of risk assessment is 
accepting the fact that an extreme accident is very rare. The role of a P&I club is 
the mutual protection of ship operators against such risks.
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5.3.5 Ship operator

The ship operator is a major beneficiary in the shipping industry and is the recipi-
ent of negative publicity and heavy criticism in the case of an accident. His regula-
tory responsibility is significant as he mans and maintains his ships according to 
the requirements of the ISM Code. However, as is shown Figure 5.1, public 
opinion is sometimes misled due to the fact that he is physically closer to a poten-
tial accident. In other words, he is one of the few stakeholders that will stand before 
an authority and defend his actions and/or omissions in the case of an accident.
 The Bourbon Dolphin is a recent case revealing that the responsibility of a 
ship operator is extended to the monitoring of maritime regulatory compliance in 
construction stages (Lyng et al. 2008). The loss of that offshore supply vessel 
showed managerial defects regarding adequate training and stability issues. The 
ship operators argued that ship stability issues are beyond their control. 
However, this defence was rejected by the commission.

5.3.6  Underwriter

The underwriters suffer financial losses mainly due to structural damage or even 
ship loss. SOLAS is a text mainly describing how a ship should be designed and 
equipped in order to be ready for a sea voyage. An unseaworthy ship could be 
the result of inappropriate design, operation and/or maintenance, something that 
indicates deviation from maritime regulations. Similarly to P&I clubs, an under-
writer could put significant commercial pressure on its insured ships when they 
are found to be substandard in third- party inspections. Therefore, although the 
physical distance from the hazard is very long, its regulatory authority is high.

5.3.7  Marine consultant

Ship operators occasionally seek cooperation with advisors, such as lawyers and 
technicians, that will guide them to recruit, manage and save money in a way that 
should not be in conflict with the maritime regulations. The introduction of the 
ISM and ISPS Code constitutes a notable example. A great number of ship oper-
ators had limited experience regarding the requirements of such codes and, con-
sequently, they hired marine consultants. Similarly, in the cases that new equipment 
was placed on board, technicians were often asked to provide training. There are 
numerous cases in which marine consultants assist ship operators to implement 
maritime regulations. Therefore, since they guide them through regulatory process, 
they have some authority over ship operators. On the other hand, such services 
would be unlikely to make them responsible for a substandard ship.

5.3.8  Ship builder

A ship builder is involved at the earliest stage of a ship’s life, ensuring that the 
ship is built according to the applicable maritime regulations. His role in 
the regulatory process is considered to be of high importance and so is strictly 
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monitored by the ship operator and classification society of the ship. The results 
appear immediately after the ship’s construction, when the ship is first launched 
into the sea. Any stability and/or mechanical failure will appear at that critical 
moment and, consequently, loss of reputation and commercial damages will 
follow. As the Bourbon Dolphin case showed, the trend is for the responsibility 
of the construction stage of a ship to remain with the ship operator.

5.3.9  Cargo owner

The cargo owner is also a great beneficiary of ship services. Although he is not a 
regulator, he has an interest in safety at sea since an accident could damage or 
lose the cargo. Therefore, his physical distance is close to the accident. The 
value of some cargoes could exceed the value of the ship, while sometimes their 
loss could produce marine pollution. In this case the media would point to the 
cargo owner, resulting in the loss of his reputation, as happened in the case of 
the Exxon Valdez. On the other hand, such accidents do not occur very often. In 
the case that there is high demand for cargo transportation and the number of 
available ships is relatively small, the hiring of ships of lower standards would 
be a tempting choice. In addition, an older ship will always be offered at a lower 
price than a new one of the same type and size. Recognizing such practices, the 
PSC authorities are issuing reports where, among others, they rate the charterers 
and cargo owners which hire defective ships. This tactic eventually puts com-
mercial pressure on ship operators for continuous improvement.

5.3.10  Crew members

The crew members have no significant authority; they follow everyone’s instruc-
tions. An odd practice has been adopted by the regulators in the shipping indus-
try, which differs from the other high- risk industries discussed in Chapter 3. This 
practice is to put pressure on the ship operator to monitor the performance and 
training of his crew, when few efforts have been made concerning the educa-
tional standards of seamen. Therefore, the commercial authority that is exercised 
over crew members is merely to keep their jobs. This is an excessive burden for 
professionals that work in a hazardous environment. A further challenge is that 
seamen change ships and management companies very often, and they experi-
ence different working environments each time. Such an allocation may create 
an attitude where a seaman would deal with safety issues only as long as he is on 
board.

5.4  Implementation generates benefits and costs for a 
stakeholder
The IMO’s efforts will be proven fruitful when international ships operate 
according to unilateral standards. Through shipping history it appears that a 
regulation implemented all over the world would be more easily enforced 
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provided appropriate stakeholders strive to move in this direction. The discus-
sion in this chapter is developed to address the need for a new strategy targeting 
the effective implementation of a maritime regulation based on the assumption 
that some stakeholders could fail to implement a regulation due to lack of 
resources. In order to examine this argument, it is necessary to adopt the view-
point of the IMO. This viewpoint is chosen because the IMO is the highest 
worldwide authority that is responsible for introducing regulations and monitor-
ing their implementation. From this viewpoint, every stakeholder is considered 
as a partner of the IMO with regard to the implementation process.
 Every time a new regulation is enforced it challenges the organizational struc-
ture of a prudent ship manager. The terms ‘benefits’ and ‘costs’ are used in a 
broad sense instead of the old- fashioned financial values ‘revenues’ and 
‘expenses’, reflecting the needs of modern shipping businesses. Therefore, the 
term benefits should include not only the direct contribution to safety and/or 
marine pollution prevention, but also the commercial advantages. A rigorously 
regulated ship is expected to be technically reliable, faster and economical. On 
the other hand, the term costs should include short- and long- term acquisition 
and maintenance of resources, including lack of knowledge, inadequate access to 
technologies and lack of human recourses. The enforcement of a regulation may 
include parameters, such as safety culture, that may apply to different states and 
may not be measurable. As a result of an excessive burden, a stakeholder may 
choose to disregard a regulation because he cannot identify and/or evaluate 
the long- term benefits that he may achieve by implementing that particular 
regulation.
 The successful implementation of an existing and/or a newly introduced mari-
time regulation could be evaluated through a cost–benefit analysis for all the rel-
evant stakeholders. If the benefits and costs of a newly introduced regulation are 
reasonably distributed among the industry’s stakeholders, then they will be more 
motivated to implement it. This balance can be achieved by reducing the costs of 
implementation to an affordable level for the shipping industry. The competitive 
advantages that a stakeholder may gain can be identified and evaluated. The 
advantage of this approach is that the evaluation of costs and benefits of a regu-
lation can be achieved and consequently it facilitates a direct comparison among 
them. As a result, there is a greater probability that the regulation will be imple-
mented adequately and in a reasonably short period.
 Any failure to effectively implement a maritime regulation may have adverse 
effects in terms of safety, pollution and business damage for the violated party. 
Consequently, all the requirements of a regulation should be completely imple-
mented since partial implementation of a regulation may generate the grounds 
for possible accidents. Therefore, the efforts of a stakeholder should always be 
self- assessed until they are perfect. If the regulatory requirements’ targets are 
very hard to achieve, it may be an indication that some of these requirements 
need to be revised.
 A list of significant items should be gradually followed by any stakeholder in 
order to achieve effective implementation. This list should include fundamental 
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issues for a company, such as implementation procedures, cost assessment, 
availability of resources and monitoring. Moreover, there is much evidence that 
accidents are more likely to occur due to deficiencies of management systems 
(ABS 2005). It should be stressed that stakeholders in the shipping industry have 
different needs and goals, and so a successful strategy should be able to identify 
and evaluate those needs. As it is argued in this chapter, the excessive burden 
that some stakeholders suffer due to a regulation could have a negative effect on 
its implementation.

5.5 The commercial interactions of stakeholders analysed 
with BSC
The implementation of a maritime regulation will eventually fall upon the stake-
holders, generating some benefits and costs for them. An interesting question at 
this point is whether there is a proportional distribution of this burden among the 
stakeholders with regard to the magnitude of their benefits. The principles of 
small firms introduced in RIA should reasonably apply in the shipping industry 
as well.
 Chapter 4 examines the availability of decision- making models and how these 
could be used as tools in order to measure the regulatory implementation per-
formance of representative stakeholders and, consequently, of the shipping 
industry. A stakeholder can measure his regulatory implementation performance 
by focusing on the four perspectives of BSC mentioned in Chapter 4.
 The benefits and costs to a stakeholder can be found in the initial four per-
spectives of the BSC method: financial, internal business, learning and growth 
and customer. However, a generic BSC for the complicated shipping industry 
may not be effective. Consequently, a structure of many scorecards should be 
produced in order to identify the contribution and performance of every stake-
holder in the maritime regulation implementation process. Every stakeholder’s 
BSC should be addressed with appropriate perspectives and measures. It should 
be stressed that every representative stakeholder is unique, and so different 
measures should be applied in each case. For instance, the learning and growth 
perspective measures should be common to all stakeholders, since they reflect 
principles of successful management. However, the financial perspective meas-
ures address the main sources of income and expenses of each stakeholder, and 
this is something that may vary. What is more, the customer perspective meas-
ures are developed on the basis of the stakeholder analysis, in order to identify 
the regulatory link among the stakeholders. The stakeholders with a high level of 
authority are considered to be the customers of those stakeholders with a lower 
authority level. As regards the internal business perspective measures, they are 
common to all the stakeholders since they consist of fundamental issues of risk 
assessment and analysis.
 When trying to define the appropriate measures, what should be mostly taken 
into account is the fact that the stakeholders in the shipping industry are a variety 
of non- profit organizations, private companies and groups of people. The 
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literature review is used to address the measures of each representative stake-
holder according to its unique needs and obligations. In this section there is a 
discussion carried out on how BSC could be used as a tool in order to measure 
costs and benefits of representative stakeholders and, consequently, of the ship-
ping industry.

5.5.1 Flag state

The financial survival of a flag state will come from the increasing revenues 
from its registered ships (Odeke 2005), which will consist of taxes and addi-
tional administration charges, such as issuing of certificates and endorse-
ments. The revenues may grow by increasing the number of ships with new 
registries, while, at the same time, the flag state should not have registration 
losses from the existing fleet. What is more, the administration costs, such as 
headquarters and employees for bureaucratic purposes, should always be 
maintained at a low level (Tenold 2003). Some new maritime regulations may 
need immediate cash expenditures, especially if they are ignored until the 
deadline for enforcement. A well- organized administration should be in a 
position to foresee such needs.
 Ship operators should be considered as direct customers of a flag state. 
However, many other stakeholders, such as coastal states, could be added to this 
list due to PSC restrictions that they may apply as a result of poor performance 
of their fleet. All of them have something in common; the expectation that a flag 
state will increase the operation efficiency of its fleet. By following high stand-
ards, a flag state could establish a fleet with ships that are safer, faster and, con-
sequently, more competitive. Of course, high standards are expected to increase 
the quality of the flag state’s fleet (Corres and Pallis 2008). Such quality stand-
ards may result in better ship management practices and profitable ships. There-
fore, an improvement in fleet records should be the evidence to customers of a 
rational administration.
 The learning and growth perspective includes the know- how that a flag state 
should have in order to maintain its competitiveness. When a flag state has an 
effective organizational structure, it will not need to hire additional employees in 
the case of the introduction of a new maritime regulation. Additionally, the exist-
ing personnel will be more productive if they are provided with IT applications. 
The up- to-date and skilful personnel should be able to introduce new ship stand-
ards, decreasing the number of accidents.
 The flag state should have the ability to carry out risk analysis studies for 
existing and potential threats to its ships (Qin et al. 2011). Reviewing the key 
elements of such studies, the state should maintain an updated database that 
should be used by experts in order to assess hazards and develop plans. Par-
ticular attention should be paid to hazards that could be generated from the intro-
duced regulations. Training regarding the implementation of a regulation should 
be kept within reasonable time frames, while periodic reviews should indicate 
whether the existing internal business process is effective.
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5.5.2 Coastal state

A main financial source for a coastal state is the revenue from its commercial 
ports. A disastrous event that could create interruptions in the flow of cargo 
through ports, such as Hurricane Katrina, can devastate a regional economy and 
environment for months or even years after its occurrence. In order for the ports 
to be competitive, they should develop new port facilities (Becker et al. 2012). 
The maritime regulations should intervene in these issues by restricting port 
facilities and unreasonable commercial planning. MARPOL requires that port 
facilities be of a generic form; in the GISIS database there are several cases of 
these requirements being violated. In addition, they should be enforced at 
minimum costs to facilities, administration and services. The need for immediate 
cash expenditure to meet regulations’ requirements is also a major issue for 
states with financial difficulties.
 The productivity of ports is a major issue for customer satisfaction. Ship oper-
ators and cargo owners should be considered as their main customers. A port’s 
competitiveness can be affected by the delays caused by bureaucratic paperwork 
as a result of regulatory implementation (Sequeira and Djankov 2010). The 
enforcement of the ISPS Code is a typical example revealing problems of all 
these cases (Mazaheri and Ekwall 2009). The quality standards of the coastal 
state ports should always be improved, contributing to regional safety standards.
 The learning and growth perspective should measure the needs of a coastal 
state to hire additional employees, as well as to purchase additional IT applica-
tions when a maritime regulation is introduced. One of the achievements of a 
well- organized state would be the avoidance of damage to its natural resources 
(Molenaar 2007). Such damage could affect other industries of the state, such as 
tourism and fishing industries, in a way that could devastate its national 
economy. The introduction of new standards that will facilitate ports’ operation 
should be considered as a strong indication of successful growth of knowledge 
management.
 With regards to the internal business perspective, a coastal state should estab-
lish procedures in order to avoid unpleasant outcomes from inappropriate regula-
tory implementation. The type and size of ships entering ports or sailing through 
their territorial zone could be an area in which to carry out risk assessment 
studies (Yip 2008). In addition, the depreciation of the environment should also 
be evaluated. New regulations should not require excessive efforts to develop 
plans or heavy training schedules. Last but not least, regarding the states with 
several ports, the review process could be simplified as they belong to a similar 
regime.

5.5.3  Classification society

A classification society has revenues from the existing ships of its class (Boisson 
1994). Many of the classification societies have thousands of ships and so, in 
order to monitor their standards in an effective way, they maintain a huge 
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network of inspectors. Such networks generate costs due to facilities, administra-
tion and other supporting services. Many times the class surveyors are required 
to inspect ships, with payment taking place later. When there is a deadline for 
the implementation of a maritime regulation, as in the case of ISPS Code and 
MLC 2006, an increased cash expenditure is necessary. This constant need for 
expenditure should be balanced by income, either increasing the market share 
with more ships or providing new services. However, the introduction of a new 
maritime regulation will provide new services in many fields such as planning, 
designing, training, certification and inspection.
 The customers of a classification society are both the flag states and the ship 
operators (Pérez et al. 2012). A classification society should be able to prove to 
a state that it is trustworthy to provide services on its behalf and at the same time 
to acquire more contracts with ship operators. The pragmatic need to increase 
the quality standards in the shipping industry by monitoring ships’ regulatory 
performance appears to be a link between regulators and ship operators. The 
improvement in ships’ accidents should appear in its safety records.
 The learning and growth perspective is paramount for a classification society. 
An excessive network of surveyors distributed worldwide should be monitored 
by other equally skilled employees that will guide them on any new regulations. 
Of course, it goes without saying that an excessive network of people would 
create a significant burden in financial terms. However, the purchase of addi-
tional IT applications is unavoidable in order to make this network functional. 
The reduction of its fleet incidents could contribute to the reputation of the class. 
Moreover, the need for classification societies to share this knowledge, espe-
cially through training, is a positive contribution to their income as well.
 In terms of internal business, the classification society may be the stakeholder 
who provides the greatest assistance in the shipping industry. Their knowledge 
and experience is updated daily through their network of inspectors. The Nicho-
las H (1995) revealed the significance of a well- trained classification surveyor. 
This network should be able to examine each maritime regulation and provide 
guidance and assistance to ship operators, flag states and the IMO. Therefore, in 
order to achieve this it should have organized people who would be ready to 
provide accurate feedback and training internally to its staff. The risk of a misin-
formed inspector making an inaccurate assessment could damage the reputation 
of a classification society. However, revisions of the initial guidelines should not 
be excessive, otherwise they will cause confusion among ship managers and 
operators.

5.5.4  P&I club

The revenues for a P&I club are mainly the premiums from ship operators for 
the risks that they cover (Li et al. 2009). Those risks are covered by maritime 
regulations and so a plethora of maritime regulations will provide a defensive 
line against claims. For instance, the records generated by the safety manage-
ment system of a ship operator could provide evidence of poor management with 
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respect to a claim for damages raised by a third party. For a P&I club, regulatory 
compliance should not affect administration costs nor the need for immediate 
cash expenditure, as they pose financial instability.
 Customer satisfaction could be shown when the P&I acquire more insurance 
contracts. In other words, an increase in market share could be an indication of 
improvement in competitiveness. The competition within the P&I industry has 
increased significantly. For instance, the Japan P&I Club experienced high com-
pletion with three other clubs that established branches in Japan for ocean- going 
vessels (Japan P&I Club 2006). On the other hand, the insured parties should 
feel that the P&I will provide them with services of high quality when required 
(e.g. legal disputes), while an overall reduction of accidents would be attractive 
for the insured members.
 Learning from past experience is vital for the growth of a P&I club. For 
example, the sharing of knowledge from previous accidents through newly intro-
duced ship operation standards can improve safety at sea. Consequently, a reduc-
tion of claims can improve the financial position of the club. Moreover, the 
correct implementation of existing and introduced maritime regulations can sim-
plify the structure of the organization, which will require fewer employees oper-
ating fewer software applications.
 With respect to the internal business perspective, the P&I club deals with a 
great variety of incidents. Exposure to minor claims could also be as devastating 
as a major catastrophe, such as oil pollution. Therefore, the club should carry out 
risk assessment studies in order to be prepared for the magnitude and the fre-
quency of claims that could be raised from a maritime regulation. A supplier of 
P&I insurance requires specific technical expertise to assess the risks involved, a 
large network of agents to handle the claims and, above all, in the light of the 
frequency and intensity of the claims, a minimum scale to ensure that the claims 
to be covered follow a predictable pattern (Zhu 2008). The planning to minimize 
such financial exposure should include education as well as clear instructions to 
the employees and especially to the legal advisors. The financial risks that a P&I 
club is exposed to include existing and new threats from financial claims, which 
are already covered by existing regulations (Mason 2003), and this is something 
that results in frequent revision of the internal business process.

5.5.5  Underwriter

The underwriter is a stakeholder who, similarly to the P&I club, undertakes the 
risk to cover structural damage and loss of ships. Therefore, there is a direct 
benefit when a maritime regulation improves ships’ construction and/or manage-
ment. In addition, this will improve the financial position of the underwriter, 
since revenues will increase from new risks identified. Less frequent damage to 
ships will reduce the amounts of money paid for claims. Safer ships could reduce 
administration costs as they will produce fewer bureaucratic issues. The need for 
immediate cash expenditure to meet regulations’ requirements should be con-
sidered as a minimum requirement.
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 The customer satisfaction perspective could be measured by the market share, 
which would increase with the acquisition of more insurance contracts. The 
competitiveness of an underwriter will increase when quality services are 
improved. Otherwise, significant cost changes, such as a measure to increase 
competition among insurance carriers, can initiate financial crises (Ruhil and 
Teske 2003). As regards the maritime regulation quality, a quick response to the 
regulatory environment is significant. Insurance firms invest customer premiums 
into asset portfolios to generate income over time, and they purchase reinsurance 
to dilute the underwriting risks of primary insurers. Consequently, a monitoring 
of accidents’ frequency will ensure increasing customer satisfaction with regard 
to financial stability (Ruhil and Teske 2003).
 As regards the learning and growth perspective, an underwriter would always 
need to minimize an organization’s structure with fewer but more effective 
employees that do not need expensive hardware and software infrastructure. Insur-
ance information systems should provide the opportunities for fast and easy modi-
fication and extension of its functions in order to support new products and changes 
in legislation (Bartusevics et al. 2012). The immediate result of such an effective 
organization would be the reduction in the number of claims. Ideally, their role 
would be extended to the introduction of new ship operation standards in the IMO, 
fulfilling at the same time their role as a non- government organization.
 An underwriter should be able to establish effective internal procedures, 
which would help to foresee hazard from maritime regulations by using the 
incident database. The need of the insurance industry for a more scientific and 
technical approach in accepting risk in insurance and reinsurance coverage as 
well as the need for reliable and accurate information about risk made companies 
start dealing with professional insurance risk modelling (Njegomir and Ćirić 
2012). The effective redesign of its existing policies should also follow its 
employees, who should be trained for any new changes. The effectiveness of 
such internal procedures should also be reviewed in order to minimize costs and 
time for the adoption of regime changes.

5.5.6  Ship builder

The financial perspective from a shipyard largely depends on its ability to 
comply with changes in maritime regulations, and especially those affecting a 
ship’s design. Its revenues will increase from new ship building orders, if it has 
the capacity and knowledge to execute them. Regarding the contribution of pro-
ductivity, it has been calculated that an increase of 10 per cent in productivity in 
a simple gross margin calculation (represented by a 10 per cent reduction in 
labour costs) could lead to a reduction of 3 per cent in total cost and an increase 
of around 34 per cent in profits (Scott 1995). For instance, as a result of the 
single- hull tanker phase- out there was an increase in shipyard capacity to con-
struct crude oil tankers (Ellison and Corbet 2006). The income of a shipbuilder 
also depends on ship repairs; sometimes it is an opportunity to comply with new 
regulations, such as to fit new equipment. Therefore, monitoring regulatory 
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changes should not affect administration costs, since its employees are already 
numerous. Any need for immediate cash expenditure to meet regulations’ 
requirements constitutes a financial impact.
 The customer satisfaction perspective could be initially measured by the 
increase in the number of ship buildings and repairs. In addition, studies have 
shown that the true cost of ownership can be reduced if due consideration is 
given during the design phase (Sanders and Gued 2012). However, those con-
tracts should be cost- effective, at least regionally, in order to remain com-
petitive. Every new market entrant is likely to have to gain market share at the 
expense of established specialist builders (Scott 1995). Additionally, due to 
the complicated task required, the shipyard’s quality standards should be 
exceptionally high, while it should be able to prove that it contributes to the 
ship’s design reliability.
 A shipyard is a huge worksite with numerous employees of various skills. 
The know- how from past experience and new knowledge acquired from innova-
tion and research should contribute to maintaining a steady number of 
employees. The purchase of IT and new equipment could also contribute to this. 
Jia and Jinke (2011) highlighted the fact that IT technologies have a profound 
impact on promotion of enterprise management modernization, building a 
modern enterprise system, enhancing market competitiveness and increasing 
economic benefits. The success of such innovation could minimize the number 
of claims related to delay or malfunctions. Eventually, a shipyard should be able 
to lead the industry by going to more specialized areas. Therefore, the above 
tasks should have, as a result, the introduction of new ship design standards.
 With regard to the internal business perspective, any new regulation should 
not produce new hazards to a well- managed shipyard. Barlas (2012) has identi-
fied a list of existing hazards such as: carelessness of the workers, insufficient 
safety training and education, unawareness of costs of accidents, erroneous 
series of human operations and inadequate work- site environment. Its ability to 
carry out a risk assessment for a new regulation should be proven daily, as the 
hazards on a work- site are numerous. Plans should be put in place, with detailed 
procedures and organizational charts; training should be a part of such internal 
procedures, especially when the implementation of a new regulation is expected. 
The affect on workload for revising this internal business process should be an 
indication of good- quality planning.

5.5.7  Cargo owner

The cargo owner is one of the major beneficiaries of shipping services. His 
profits increase through faster and safer transportation of cargoes. Technical reli-
ability is an issue that results from the majority of maritime regulations. Unsafe 
ships could cause damage or even loss of his cargoes. When a ship is poorly 
managed it could increase minor losses of cargo, such as pilferage. A change in 
the regulatory environment may produce an unstable market. For instance, the 
prohibition of single- hull tankers in the EU excluded a great number of available 
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oil tankers (Ellison and Corbet 2006). Consequently, such a change could affect 
immediate cash expenditures in order to hire double- hull oil tankers.
 A cargo owner with a great reputation and credibility will increase his market 
value. The image of a cargo owner depends on the number of years of experi-
ence in the market. For his customers, this means that he is a reliable partner 
transporting cargoes of high quality, free of any damage that could cause them 
problems. As per SOLAS chapter VI:

The shipper shall provide the master or his representative with appropriate 
information on the cargo sufficiently in advance of loading to enable the 
precautions which may be necessary for proper stowage and safe carriage of 
the cargo to be put into effect.

A good indication would also be the small number of accidents or disputes 
caused by cargoes’ characteristics and/or inappropriate instructions passed to 
ship managers. It is worth mentioning that the reputation damage and, con-
sequently, the economic damage of cargo owners involved in major pollution 
accidents are very important.
 The experience of a cargo owner will appear in the learning and growth per-
spective. A steady number of qualified employees supported by the appropriate 
infrastructure and technologies would be the evidence of an organization which 
is maximizing its past experience. Therefore, an effective organization would 
cause a reduction in the number and quantity of cargo losses. Ideally, a cargo 
owner should educate other stakeholders by introducing new cargo transport 
standards or by improving the existing ones. For instance, in the chemical indus-
try, cargo owner associations have forced chemical tanker operators to maintain 
standards at reliable levels due to the potentially extraordinary catastrophic 
effects of chemical tanker accidents (Celik 2010).
 The internal business perspective should include procedures for minimizing 
losses using any kind of information related to the cargoes transported. The 
variety of knowledge coming from accidents and laboratory experiments should 
allow accumulation of a significant amount of knowledge associated with all 
cargo transportation stages. For instance, the BC Code requires laboratory tests 
in order to detect physical characteristics of certain cargoes. The identification of 
hazards should be followed by careful planning; it is essential to state what kind 
of information should be provided to ship operators. Training of internal staff to 
share this knowledge with other stakeholders is vital. The existing internal pro-
cedures regarding cargo claims could provide the review framework of the 
internal business process.

5.5.8  Marine consultant

In order for someone to be a successful marine consultant, it is a prerequisite that 
he has advanced knowledge of new trends as, after a short period of time, his 
revenues from the existing consultancy services will fall as the knowledge 
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becomes outdated. The international rules and regulations also affect the possib-
ility for the patenting of new products and, therefore, the innovator’s ability to 
make profit generated by an innovation (Kroneberg 2000). The shipping industry 
is evolving rapidly and the financial position of a consultant could improve by 
providing new consultancy services. As for larger organizations, profitability 
will be affected by administration costs. When changes occur, as for example a 
new regulation’s implementation, the consultant should not need immediate cash 
expenditures in order to be educated or equipped.
 When a marine consultant provides a sufficient number of services in his 
field, he can improve customer satisfaction. Prompt delivery and prompt 
response to customers’ concerns and inquiries are important means of reducing 
dissatisfaction and increasing customer satisfaction (Yang et al. 2003). His repu-
tation and credibility will be affected by rational and cost- effective advice. 
Quality of services should improve constantly due to the technological and regu-
latory changes occurring over the years. In addition, the fact that more and more 
people are being educated over time indicates that more competitors are being 
added. Furthermore, the number of failures should also be compared to their 
costs, even if both their high frequency and their costs will affect his customers.
 In the case of a marine consultant, the learning and growth perspective may 
be the most significant one, as it affects his future income. It is worth mentioning 
here that new- to-the- world projects were found to be more profitable (Brentani 
2001). His structure should remain compact but also flexible in order for him to 
adapt to new trends and to lead his customers. Employees in such a structure 
should be extremely valuable as they maximize available technologies and IT 
applications. One the other hand, incorrect opinions and services will lead to 
claims, while very frequent or very expensive claims could be an indication of 
knowledge gaps. Ideally, a marine consultant should have a key role in the ship-
ping industry by producing new ship standards.
 As it was stated above, the key for a successful business path would be to 
provide services before there is an urgent demand in the shipping industry. The 
internal business process should include hazard identification and potential prob-
lems from the implementation of a new regulation. A new business plan on how 
to approach existing and potential customers should be developed in order for 
services to be appropriately provided. However, Brentani (2001) mentioned that 
despite extensive documentation on how to achieve success, new product devel-
opment remains a high- risk venture. Such services require that the employees 
are better trained and educated than potential customers. A constant monitoring 
of such planning and its execution could reveal organizational gaps and applic-
able solutions.

5.5.9 Ship operator

The ship operator is the most well known stakeholder in the shipping industry. 
His income mainly depends on maximizing the cargo capacity of his ships. 
However, a ship operator can make a significant capital gain when he sells his 
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ships on the second- hand market, once the freight rates have reached their 
maximum level (Scarsi 2007). Pires (2001) argued that the value of ship build-
ing output could be considered as equal to the acquisition cost in the inter-
national market. Consequently, the expansion of a ship operator’s fleet depends 
on the reduction of the capital cost of a ship, something that could be achieved in 
recession periods. However, a maritime regulation may increase the capital value 
of his existing ships, as happened with double- hull oil tankers (Glen 2010). To 
date, the changes into the shipping industry increase administration costs, as 
closer monitoring of ships includes frequent inspections and constant communi-
cations. The need for immediate cash expenditure in order to meet the regula-
tions’ requirements usually appears in balance sheets.
 The customers of a ship operator are numerous, but the most important ones 
are the cargo owners with whom he has to sign valuable contracts (Kavussanos 
1996). A good reputation and credibility will be the main advertising tool used 
to establish permanent or long- term business relationships in the transportation 
market. Quality of services should mainly include fast, safe and economic car-
riage of goods. Therefore, any complaint or financial claims would be a reason 
to query a business relationship with cargo owners.
 The learning and growth perspective tends to be a major issue for ship oper-
ators because the severe penalties and criminalization enforced in the shipping 
industry do not allow inadequate knowledge on board or ashore (Anthony 2006). 
A specific number of employees and seamen should prove to be sufficient in 
order to avoid accidents. However, although there are not many regulatory 
restrictions, a ship operator takes the risk by dealing with them alone. The pur-
chase of IT applications has solved many issues, such as communications or 
cargo- related calculations. A proper report of near misses is an effective tool so 
as to avoid fleet incidents. The term ‘ship standards’ usually refers to technolo-
gical equipment. There could be some managerial practices that facilitate the 
organization of the company.
 As the Bourbon Dolphin revealed, the internal business perspective is of 
utmost importance for the ship operator. He is obligated to carry out risk assess-
ment for any new and existing hazard on board his ships (Soares and Teixeira 
2001). This requires skilful managers that will develop careful plans for daily on 
board operations. Such plans could also bring legal liabilities for those who 
developed them. Therefore, effective training should be provided, especially to 
crew members, while its results should be re- evaluated frequently.

5.5.10  Crew members

The crew members are choosing a very promising career due to the good salaries 
on offer (Silos et al. 2012). However, the working conditions on board a ship are 
an issue that cannot be measured in terms of money. The introduction of MLC 
2006 is an attempt to improve these working conditions. A larger number of 
crew required on a ship will distribute the workload, improving their working 
conditions. Constant training for seamen is an issue that is time consuming and 
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expensive, whether it takes place on board or ashore in training centres. Some of 
these expenses could be shared by a ship operator when long- term contracts 
exist.
 The main customer for seamen is the ship operator. The customer’s satisfaction 
will secure their career path even if this is controlled through a manning agent. 
Therefore, the good quality of seamen is something that increases availability of 
skilful crew members (Silos et al. 2012). Reputation and credibility preoccupies 
seamen not only with regard to themselves individually, but also with regard to 
their co- workers. Due to the small number of crew members and the nature of work 
on a ship, each seaman should possess certain quality standards.
 A competent seaman is also worried about his personal learning and growth 
perspective. As is required in STCW 95, where the career path of officers 
includes training and sea service, a seaman’s knowledge can be improved 
through years of sailing. New technologies are frequently introduced and so 
crew members need to improve their IT skills. Crew members should protect 
their customers (ship operators and states) by avoiding accidents due to human 
error, while, ideally, they should participate in the implementation or suggestion 
of new ship standards and practices.
 In terms of internal business, crew members should be competent to identify 
hazards on board and able to carry out risk assessment studies. Their opinions 
should be used when a ship operator develops plans to improve safety. Although 
some may argue that seamen are not experts to provide such judgements, it should 
be understood that people who live on a ship for several months could report issues 
that go unnoticed by the ship operator. Effective training is something that most of 
the time is carried out on board and that should be focused on particular issues that 
exist on each ship. The review of the internal business process is mandatory 
through the ISM Code (Objective 1.2.2). Therefore, it is a good opportunity that 
constitutes an essential tool for management improvement.

5.6 The weighting of representative stakeholders in maritime 
regulatory process
As it has been shown in previous sections, some stakeholders have higher 
burdens in the regulatory process. It is, therefore, necessary to evaluate this 
burden. A hierarchy for evaluating maritime regulations’ performance from the 
industry point of view could be designed with regard to the particular position of 
each stakeholder. Eventually, this hierarchy should be completed with the 
weighting of each stakeholder’s perspectives. It is expected that, due to the dif-
ferent aim of each stakeholder, the common perspectives will be prioritized by 
each one of them in a different way.
 The BSCs can be set as a hierarchy of priorities in a complex problem. In 
order to design a hierarchy one must set the appropriate levels, which will sim-
plify the solution of the perceived problem (Forman and Gass 2001). These 
levels consist of an overall goal in Level 1, criteria that will lead to the goal in 
Level 2 and sub- criteria in Level 3. Level 4 is also added in this hierarchy, 
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containing measures for the sub- criteria. The goal is the estimation of a maritime 
regulation success in the shipping industry. Level 2 is the representative stake-
holders’ performance. It is obvious that a stakeholder’s willingness to contribute 
positively to any new maritime regulation’s enforcement greatly depends on the 
balance of its benefits towards its costs. Therefore, a comparison among repre-
sentative stakeholders could provide a clear picture of what will be the impact 
on other stakeholders. It should be highlighted that the performance of any stake-
holder can be evaluated by using the four perspectives of its BSC at Level 3. 
Every stakeholder’s perspective must be addressed with its measures at Level 4. 
A hierarchy is designed in Figure 5.2, in order to illustrate this process.
 By ranking the stakeholders’ implementation performance in Level 2 (Figure 
5.2) of the hierarchy, their relevant weights in the maritime regulation imple-
mentation process can be estimated. However, for a closer analysis of the com-
mercial needs of each stakeholder, the next reasonable step is to rank the 
scorecard perspectives and measures according to their weights of importance. 
By ranking the elements of Level 3 in terms of their importance, it is possible to 
identify which perspectives are more important for a stakeholder. The ranking in 
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Figure 5.2  The hierarchy diagram for estimating maritime regulations performance from 
the industry point of view (source: Karahalios 2011).
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Level 4, besides the measures for a stakeholder, can also show the weight of 
each measure. The significance of measures’ weights is important for the evalu-
ation of their parent perspectives. However, this calculation will reveal that the 
overall contribution of a measure to the implementation performance of a stake-
holder would be minimal. Although in this book the AHP is preferred for the 
reasons explained in previous chapters, the ranking could be carried out with any 
multi- criteria decision- making method. To demonstrate the significance of this 
commercial interaction of stakeholders, the research results of Karahalios et al. 
(2011) will be presented and analyzed below.
 The findings from the above studies regarding the commercial authority that 
stakeholders have in the implementation of a maritime regulation were revalu-
ated in a survey carried in 2009 by Karahalios et al. (2011). A group of experts 
were chosen in this study, each having a reasonable mixture of academic quali-
fications, professional qualifications and industry experience. A survey was con-
ducted through research questionnaires in which industrial experts provided 
valuable feedback with regard to the regulatory authority of the representative 
stakeholders. Then, using an AHP, the weighting of each stakeholder was evalu-
ated. The results of this survey with respect to the weighting of stakeholders are 
shown in Figure 5.3. According to the experts, it appears that the most important 
stakeholder in the regulatory process is the flag state, followed by the coastal 
state and the classification society. The results verify the stakeholders’ analysis 
of Kørte et al. (2002), where both the flag and the coastal state are more 
important than the classification society in the regulatory implementation 
process. The weight distribution shows that all stakeholders contribute to the 
regulatory standards in the shipping industry.
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Figure 5.3 The weighting of stakeholders in the implementation of maritime regulations.
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 The weight of the flag state is significantly higher than that of the coastal state, 
despite the fact that PSC efforts are more rigorous than in the past. This position 
shows that, within the industry, the flag state is expected to lead safety at sea. The 
classification societies have a fundamental role in regulatory compliance from the 
design stage of a ship. This position of the classification society as an intermediate 
between the states and the ship operator is the reason that it is ranked third in the 
list. The ship operator is listed fourth in the list since he has a significant role in 
maintaining his ships’ safety by complying with maritime regulations.
 The list is completed with the remaining private stakeholders who, although 
they have significant commercial benefits, have lesser needs for regulatory com-
pliance. Among them, the cargo owners appear sixth in the list. The role of cargo 
owners in selecting substandard ships has been criticized in the past due to the 
fact that they hire them due to lower costs, maximizing in this way their profits. 
Therefore, this commercial power of cargo owners is not considered as a 
powerful tool towards enhancing safety of ships. On the other hand, oil and 
chemical industries have shown remarkable efforts to improve safety.
 The crew members are listed last in the ranking order with a relatively small 
weight. The position of crew members is that they follow orders from their man-
agers, but they are the first line of defence in ships’ safety. In contrast, in other 
high- risk industries the quality of employees is considered as the highest pri-
ority. For instance, in nuclear and aviation the skills of the personnel relating to 
education, training and safety culture are closely monitored.
 The next level of the analysis is carried out for perspectives in Level 3 of the 
hierarchy. Figure 5.4 shows that, as regards a flag state, the financial perspective 
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leads the decision- making process. Although someone may argue that the pro-
tection of the environment, citizens and labour should be a top priority, it appears 
that funding has the highest weight. Such a finding is not far away from the flag 
of convenience practices that have been identified. The customer and learning 
and growth perspectives have similar weights. An interesting point is that the 
internal business is ranked last.
 Figure 5.5 shows that for a coastal state the customer perspective appears to 
be the most important one. This is easily justified as it is exposed to threats and 
the consequences of accidents will remain for long periods. The financial per-
spective is the second most important, since the cost related to the implementa-
tion of a maritime regulation will be deducted from other valuable services of 
the state. Although someone may argue that the protection of the environment, 
citizens and labour should be a top priority, it appears that funding has the 
highest weight. Such a finding is not far away from the FOC practices that have 
been identified earlier. The internal and learning and growth perspectives have 
similar weights.
 The ranking within the classification society (Figure 5.6) prioritizes the cus-
tomer satisfaction before the financial perspective. It has also a higher weight for 
learning and growth, since innovation is part of its business planning. An outdated 
or misinformed classification society cannot stand in the shipping industry. The fin-
ancial perspective is the second highest perspective, since a profitable classification 
society is more likely to grow and expand. The third highest perspective is the 
learning and growth perspective, since innovation is the most significant area for a 
classification society. Internal business perspective is ranked last due the histori-
cally proven ability of classification societies to carry out studies.
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34.86% 

16.00% 

16.00% 

 Financial perspective 

Customer perspective 

Learn and growth perspective 

Internal perspective 

Figure 5.5  The ranking of the coastal state perspectives for their burden in the regulatory 
process.
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 A further interesting point is to normalize and calculate the overall priority of 
the stakeholders’ perspectives. With this approach it is possible for someone to 
understand which are the dominant perspectives in the shipping industry. The 
overall priority results calculated by Karahalios et al. (2011) are shown in Figure 
5.7. Each perspective of each stakeholder shown in Figure 5.7 is a weighted 
value. For example, the value of 12.8 per cent for the financial perspective of the 
flag state is equal to 42.4 per cent (Figure 5.4), normalized with the 30.3 per cent 
value which is the weight of the flag state (Figure 5.3).
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Figure 5.6  The ranking of the classification society perspectives for their burden in the 
regulatory process.
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Figure 5.7 Overall priority of stakeholders’ financial perspectives.
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 When examining its overall priorities, it appears that the expected cost for 
key stakeholders like states, ship operators and classification societies are signifi-
cantly higher than others. In Figure 5.7 the overall priority of stakeholders’ fin-
ancial perspectives shows those differences. For many other stakeholders their 
financial performance is very low- weighted. This is an indication of the fact that 
the economic damages of these organizations are not very highly prioritized. 
From this analysis it is clear that the stakeholders may be more concerned about 
the severe impact on their economic responsibilities rather than about the dif-
ficulties of complying with regulations such as implementation procedures and 
human resources.
 The customer perspective produces lower weights than the financial perspec-
tives, although they are ranked second. As it appears again in Figure 5.8 the four 
dominant stakeholders appear in the first places. This is an indication that if the 
commercial businesses are hard to replace, it is expected that this will generate 
unwillingness for the affected stakeholders to implement a maritime regulation. 
It should also be noticed that the customer perspective for a flag state and a ship 
operator has higher weight than the financial perspective for many other stake-
holders. It should be stressed that the stakeholders individually may have dif-
ferent priorities. For instance, in the case of the classification society, the 
customer perspective has higher weight than the financial perspective.
 By examining the weights of the learning and growth perspective (Figure 
5.9), it appears that the dominant stakeholders are ranked higher again. More-
over, the weight of a flag state is higher than the weight of other stakeholders in 
financial and customer perspectives. An explanation here could be the inability 
of a flag state to innovate or follow technological advantages, so being con-
strained to regulatory implementation.
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Figure 5.8 Overall priority of stakeholders’ customer satisfaction perspectives.



114  The role of stakeholders

 The lower- ranked perspective is the internal perspective. Figure 5.10 shows 
the overall priority of stakeholders’ internal business perspectives. The majority 
of the stakeholders have very small weights. This is an indication that a maritime 
regulation will have a minor effect on them. On the other hand, the flag state and 
the ship operator are leading the list. This is a reasonable example, since, if they 
cannot operate through a new regulation, this will have a severe impact on the 
implementation process.
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Figure 5.9 Overall priority of stakeholders’ learning and growth perspectives.

5.40% 

2.80% 

1.10% 

0.50% 

2.00% 

0.80% 

0.60% 

0.70% 

0.60% 

0.40% 

Flag state

Coastal state

Classification society

P&I Club

Ship operator

Underwriter

Marine consultant

Ship builder

Cargo owner

Crew members

Figure 5.10 Overall priority of stakeholders’ internal business perspectives.
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5.7 Evaluation of the industry’s performance: the case of the 
Marine Antifouling Convention
The calculated weights of the previous sections may be used to design a tool 
capable of evaluating the implementation performance of a maritime regulation. 
In order for the proposed tool to be functional, it should be designed in a 
straightforward way for a stakeholder. Hence, a stakeholder will be able to easily 
calculate his implementation performance. To design this tool, the initial BSCs 
should be updated by including the weights of their perspectives and measures. 
Therefore, every time a measure of a BSC is estimated, it will be possible to cal-
culate its effect on the regulatory process.
 The maritime regulation that was chosen to be investigated in the study of 
Karahalios et al. (2011) for its implications in the shipping industry was the 
Antifouling Convention requirements introduced by the IMO. The measures’ 
ratings in the BSCs were developed on the basis of the previous studies and ana-
lysis (Champ 2000; 2003; Chambers et al. 2006; MCA 2007; ABS 2007). The 
challenges to the selected stakeholders resulting from these studies were evalu-
ated by the authors while, for numerical purposes, the BCS’s rates were listed in 
Table 5.2. These studies were carried out focusing on various implications of the 
antifouling coatings, such as costs and pollution.
 Sometimes, due to lack of time, the regulators need to make a quick decision 
without having reliable data. Therefore, the feedback will be entered in the 
system as values of the measures in the same scale, e.g. 0–10. By adopting this 
approach, the input of the system will be the relative success of each measure in 
terms of achievement. Then, by using the weights of the parent perspectives, it 
will be possible to calculate the performance of each stakeholder and, con-
sequently, of the industry. It is expected that, due to the size of the hierarchy, a 
large number of calculations will be carried out, something that could be solved 
with the adoption of the appropriate software. One option is the Nautilus per-
formance management tool designed by the author.
 Each BSC of a stakeholder is filled in with values from 0 to 10 for each 
measure by reference to Table 5.3. An example of a BSC is shown in Table 5.4, 
which is the BSC of the UK flag state completed for the Antifouling Convention. 
Each measure rate represents the performance achievement of a stakeholder for 
that measure. For instance, in Table 5.4 the measure rate for profit is 1. This 

Table 5.2 Studies and analyses of antifouling coatings implications

Champ (2000) USA difficulties
Champ (2003) USA difficulties
Chambers et al. (2006) UK difficulties
MCA (2007) UK flag ships obligations
EU (2003) EU flag ships obligations
ABS (2007) ABS antifouling requirements
ABS (2006) ABS inspection procedures

Source: Karahalios et al. (2011).
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value is given because the sources of Table 5.4 have evidenced that the imple-
mentation of the Antifouling Convention will not really offer any profit to the 
UK flag state.
 From the studies below, it appears that, regarding the financial perspective, 
when the UK flag state implements the Antifouling Convention, this perspective 
will not improve significantly. Profits and revenues are not expected to increase, 
due to the addition of new ships. A cost regarding studies and training will 
appear, but it will not be significantly high. On the other hand, due to the dead-
line, there will be no need for additional cash.
 From the customer perspective, productivity of the fleet will not significantly 
be affected by the new antifouling technologies. Quality of the fleet will improve 
slightly but since there are no effective solutions introduced, the pollution of the 
marine environment may not be significantly improved. However, in terms of 
competitiveness, the UK flag state shows its customers that it is a leading nation 

Table 5.3 An example of measures’ rates

Rate Definition

9–10 Very high performance
7–8 High performance
4–6 Medium performance
2–3 Low performance
0–1 Very low performance

Table 5.4 Implementation performance of the UK flag state

Perspective Measure Value

Financial Profit 1
Revenue 1
Cost 2
Use of assets 4

Customer Productivity 2
Competitiveness 7
Quality 3
Reputation 7

Internal business Human capital 3
Information capital 4
Organization capital 4
Innovation 4

Learning and growth Risk analysis 5
Planning 5
Training 5
Review 6

Source: Karahalios et al. (2011).
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with regard to the regulatory management and that it is prepared in advance for 
future issues. In addition, its reputation is also significantly improved, since, 
towards its customers, it appears as a state that respects the marine environment 
and that is concerned about the performance of its ships. Therefore, the second 
most important perspective, on average, is achieving a medium performance.
 The learning and growth perspective also seems to have a medium perform-
ance. The know- how that a flag state should have in order to maintain its com-
petitiveness is improving, due to the fact that studies should be carried out and, 
consequently, new knowledge is acquired. From the existing studies it does not 
appear that the implementation of the antifouling convention will generate the 
need to hire additional employees. The updated and skilful personnel have 
demonstrated their ability to innovate and produce new ship standards. However, 
excessive effort is not required compared to other regulations. The proactive 
contribution of such an organization to its fleet’s environmental protection would 
be the decreasing number of incidents and accidents.
 The flag state should have the ability to carry out risk analysis studies for 
existing and potential threats to its ships. While reviewing the key elements of 
such studies, the state should maintain an updated database that can be used by 
experts to assess hazards and develop plans. A particular effort should be made 
with regard to hazards that could be generated from the introduced regulations. 
Training regarding the implementation of a regulation should be kept within 
reasonable time frames. Periodic reviews should indicate whether the existing 
internal business process is effective.
 In Table 5.4 the measures with rates of less than 5 indicate where the UK flag 
state faced difficulties during the implementation of the Antifouling Convention 
requirements. The value 5 is chosen because it represents 50 per cent of the 
desired goal, which is represented by the value 10. However, these values 
provide a better picture if they are combined with the information provided 
earlier regarding the weight of perspective for a flag state. For instance, the per-
formance of the UK flag state is of lower significance because its perspectives 
with the higher weights have measures with small values. More precisely, the 
values of the financial and customer perspectives rates of the UK flag state have 
the higher weights but the lower measurement values. In contrast, the internal 
business perspective with average measure rates equal to 5.75 slightly increased 
the UK flag state performance due to its small weight.
 It should be stressed that other flag states with less knowledge and resources 
may achieve much lower rates. Therefore, this is an indication that the Antifoul-
ing Convention may cause significant implementation difficulties to flag states 
with developing economies.

5.8 Evaluation of a regulation from the industrial point of view
As can be seen in Table 5.5, the perspective rates for the three chosen stake-
holders lie between 2 and 6.25. This low contribution of the three most important 
stakeholders means that even if all the other stakeholders achieve a value of 10 
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to their measures, the overall performance will not be more than 6.467, because 
their total weight is 0.393. By reference to experts’ judgements (Table 5.3) this 
is a medium performance.
 With regard to the UK as a typical coastal state, the customer perspective is 
the leading issue in decision making. This is a reasonable finding, since the 
income of such a state will depend on the protection of its natural resources and 
the business sectors using them. The financial perspective is ranked second, with 
a significant weight. Eventually, internal business appears last in the list after the 
learning and growth perspective. This could be because a state is traditionally 
organized, exercising authority through procedures.
 After the flag state, it is interesting to compare its performance with the 
chosen coastal state, which is the United States. Overall, it appears that the states 
have many similarities regarding their performances. As it can be seen from 
Table 5.5, the perspective rates for the three chosen stakeholders lie between 2 
and 6.25. These values are in the range from low to medium performance (Table 
5.3). The financial perspective appears to have a low performance, as it is not 
expected to increase the revenues or reduce the costs for the state. The customer 
perspective appears to have a medium performance, since the quality standards 
from ships entering its ports are expected to be higher. As regards the third per-
spective, which is learning and growth, a low performance could be rated due to 
the fact that, compared to other maritime regulations, it is not contributing sig-
nificantly to new knowledge for the UK administration with respect to handling 
maritime regulations. In terms of internal business, the performance could be 
high, because the existing procedures should be revised so as to include PSC 
officers’ training but also monitoring of the marine environment.
 The ABS, as a representative classification society, appears to have a better per-
formance than states. In terms of the financial perspective, its performance could 
be high, since many ships will require guidance, inspection and certification to 
prove that they comply with the Antifouling Convention. These services are 

Table 5.5 The performance of stakeholders

Flag state Financial 2
Customer 4.75
Learn and growth 3.75
Internal business 5.75

Coastal state Financial 3
Customer 5
Learn and growth 3.5
Internal business 5.25

Classification society Financial 6.25
Customer 5.75
Learn and growth 6.25
Internal business 4

Source: Karahalios et al. (2011).
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increasing the revenues of a classification society. In terms of the customer satis-
faction perspective, a medium performance could be achieved because, as in the 
case of a new regulation, some ships may be found with deficiencies. Moreover, 
the learning and growth perspective will have a high performance, as some signi-
ficant work should be carried out in order to prepare guidelines with possible inter-
pretations of the regulations. With respect to the internal business perspective, it 
does not perform better than medium, since the identification of hazards is more 
related to environmental issues and available products in the market.
 The antifouling issue has been studied since 1980 by many states and research-
ers (Champ 2000). The costs of banning harmful antifouling coatings from the 
industry are also well known to the IMO member states and scientists. The pro-
posed method provides an explanation of why states had a very slow reaction even 
though the public was exposed to high health risks. In addition, it gives evidence of 
the limitations in the implementation of the Antifouling Convention, since the 
states that have not rectified the convention are at great economic advantage.

5.9 Benchmarking
The proposed process can be used as a monitoring tool for the implementation 
performance of the shipping industry or a stakeholder. When such a hierarchical 
analysis of the regulation implementation process is carried out, it is possible – 
when data are available – to provide a benchmark for the industry as well as for 
each stakeholder. The above estimations were based on previous studies and 
findings. However, a regulatory update of the produced scorecards could show 
the implementation progress of the Antifouling Convention or any other mari-
time regulation. This assessment could be used in two ways:

1 Identify problems to specific stakeholders.
2 Identify areas in the regulation that may need revision.

In the first case, when a stakeholder appears to have a problem improving, it 
means that a risk is associated with this stakeholder. The examination of the 
benefits and costs that could be generated by the convention make it possible to 
understand which stakeholders may need additional assistance by identifying 
where they fail or have vulnerabilities. In the second case, when a stakeholder, 
despite his efforts, cannot improve his performance, it may be an indication that 
some requirements of the regulation are too challenging to be met by the indus-
try and their revision may be necessary.
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6 Implementation of maritime 
regulations by a ship operator

6.1 Introduction
After a long period of prosperity, the sea trade, which was following an upward 
trend, moved into a financial recession. The global crisis of September 2008 
accelerated the shipping recession. This situation led people who operate ships 
to a long race for business survival. Fears were expressed that this economic 
impact would force some ship operators to reduce costs related to the safety of 
their ships. A ship operator faces the option to lower his quality standards in 
order to reduce costs. However, such a decision may not have been wise, as there 
are always better ways to reduce management expenses. The scope of this 
chapter is to examine alternative methods that ship managers may use so to 
achieve an effective management and reduce costs by effective regulatory 
implementation.

6.2 Ship operation: aims and challenges
Ship operation constitutes a key role in the shipping industry. The aim of a ship 
operator is not different from that of any other company in the business world, 
which is to ensure that his business is profitable. Profit is generated by hiring a 
ship’s space for a certain period provided that the same ship will maintain its 
technical characteristics for the period of hire. Profit will necessitate the long- 
term business survival of the company, especially during depressed market 
cycles. It should be emphasized that a reasonably stable regulatory environment 
is an advantage for a ship operator. Therefore, the issues of employment, ship’s 
maintenance and daily business are priorities of utmost importance for a ship 
operator.
 A ship operator faces many challenges during his commercial activities. The 
ship operator makes a profit by hiring the space of each ship that he operates, in 
order to transfer cargo for a voyage or a specific period. Various regulated 
issues, such as speed, seaworthiness, effective equipment and manning are of 
primary importance for the ship operator. Furthermore, ships visit ports of dif-
ferent states on a regular basis and, consequently, they are subject to different 
regulatory regimes. In addition, some states have extended their jurisdiction 
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through their EEZ. Hence, a ship sailing in the area of an EEZ, even if it does 
not intend to call a port of that state, may have to comply with some restrictions. 
It should be stressed that the coastal states will expect a ship entering their ter-
ritory to comply with their unique requirements. Therefore, it could be argued 
that the voyage track is also regulated.
 Ship operators must run their ships under a complex maritime regulatory 
regime, which consists of regulations posted by flag states, coastal states and the 
IMO. Every ship that a company operates must comply with the legislation of its 
flag state, the IMO and the coastal states that it visits. The issue is more compli-
cated when a company is managing several ships registered in different flags, 
and, consequently, it has to comply with all different administrations. Ships must 
also comply with the regulations of the coastal states whose ports they call. 
Hence, it is very important for a ship operator to be informed of all maritime 
regulations and be able to comply with them.
 A ship operator targets the increase of profit through the management of its 
ships. Of course such an aim is not necessarily motivated by greed, but is a busi-
ness strategy. A prudent ship manager will reinvest an amount of its profit in order 
to improve its company. Furthermore, at a time where excessive profit is generated 
an amount of money could be saved for recession periods. One way to increase the 
profit is by increasing the revenues of a company. In a period of normal demand 
for ships’ services, this will be achieved by obtaining well- paid contracts due to the 
good quality of services provided by the fleet. Another way of maximizing profit is 
to reduce costs. Of course, this is not an easy option, as it is almost certain that 
every unnecessary cost will have an impact on the operation of the company. For 
instance, there is a great deal of concern regarding the amount of money that may 
be saved by reducing the safety of a ship. Such cost saving may include training or 
providing a ship with safety equipment of low quality. The use of a company’s 
assets may be proved to be very profitable. The price of a vessel greatly depends 
on market fluctuations (Scarsi 2007). Therefore, the purchase of a ship in a reces-
sion period will probably be a bargain, while the sale of the same ship in a period 
with high demand for ships could multiply its value and, consequently, provide an 
abundance of money for its owners.
 The ship operator makes a profit by hiring the space of each ship that he oper-
ates in order to transfer cargo for a voyage or a specific period (Li and Cullinane 
2003). From a commercial perspective, the ship operator has contractual obliga-
tions in a charter party similarly to the carrier. Therefore, a ship operator is required 
from a carrier to maintain his ship to a good standard in order to transport cargo 
safely. The carrier is obliged to provide a ship constructed, equipped, supplied and 
staffed according to the international regulations on the design and operation of 
vessels, in order for it to execute the voyage safely and to overcome those risks it 
could meet during the charter, known as ordinary perils of the sea (Plomaritou et 
al. 2010). Furthermore, the acquisition of a ship requires lots of capital. Such cost 
requirements can discourage potential entrants; in that respect, the high costs 
favour substantial scale economies that, in their turn, limit the number of firms that 
can profitably enter an industry (Triantafylli and Ballas 2010).
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 The services provided by a ship are the loading of goods, their safe transport 
and their discharge at the designated destination in the same condition as when 
they were loaded Therefore, a ship must maintain some technical characteristics 
during this operation (Yang et al. 2011). Furthermore, crew members employed 
on board should be able to perform a variety of duties related to cargo opera-
tions, maintenance and navigation. Of course, in order to succeed in a contract, 
the ship should be competitive in terms of quality and cost, since many similar 
ships will probably be available for the same charter. This relationship is not 
easy to determine since newer ships will be more expensive than older ones of 
the same size. Older ships have the advantage that the purchase loan would have 
been repaid and, therefore, its costs can be squeezed. On the other hand, mainte-
nance failures that may damage the cargo or delay its delivery are more likely to 
occur to a ship of a certain age. Eventually, a key criterion for the selection of a 
ship will be the reputation of its ship managers. This will be found in the history 
of the company that owns the ship along with evidence that it has successfully 
performed similar operations in the past.
 So far it has been described how a ship should perform in order to increase 
the profit of the company. However, a company still needs to attend to its future 
and set goals. A paramount issue will be the need for skilful employees, on 
board and ashore, that will carry out the above tasks. A company’s employees 
should possess certain skills, talents and knowledge. A prudent ship manager 
should create a friendly environment that will form the desired skills of its 
employees through continuous training and learning. It should be highlighted 
that it is a long process to create a skilful employee, although there is no guaran-
tee that he/she will stay in the firm forever. However, even with these losses, 
developing managers through this process could be invaluable. In the era of 
computer and satellite communications a company should establish databases, 
information systems, networks, and technology infrastructure that will improve 
communications and monitoring of its ships. Furthermore, the company should 
promote safety culture to its employees (Havold and Nesset 2009). This can be 
achieved by strong leadership, its people’s alignment with its strategic goals and 
its employees’ ability to share knowledge. A company, despite its size, should 
be innovative as far as practicable. It is not necessary for innovations to be nar-
rowed to technological improvements, but they could be broadened to include 
the ability of people to produce new practices.
 All the above tasks are linked together through an internal business process. 
This process could be briefly described as a four- step procedure. Initially, an 
appraisal should be carried out for any new operation. Issues such as a ship’s 
suitability, expenses, costs and risks should be carefully considered. Of course, 
the ability of ashore personnel to support the operation should not be underesti-
mated or exaggerated. Planning should be executed with care and in a self- 
corrective manner if mistakes or omissions have been found in the initial 
appraisal. It may be found that some of the employees need further guidance or 
training with respect to certain requirements of the operation. After the comple-
tion of the operation it is possible that some unexpected issues will arise. 
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Therefore, it is of vital importance that these issues are at least discussed at top 
management and improvements suggested, as it is likely that similar issues may 
happen during another operation. Additionally, a company should always target 
the improvement at any level.
 All of the above result in a very important question: how can they become 
reality in an extremely complicated industry in which lack of time and cost 
reduction are daily concerns for a ship operator? The answer is very clear: major 
issues can change with minimum suffering. The difficult part is to monitor and 
measure the changes and their effects. Initially, it should be recognized that each 
company has established a management system which may not be written at all. 
Additionally, every ship operator has in his mind goals for the near future.

6.3 Literature survey in the implementation of maritime 
regulations by ship operators
The position of a ship operator could be examined from two points of view. 
First, the statutory, where he has to comply with regulations in order to protect 
the marine environment, enhance safety at sea and contribute to a secure 
environment; and second, the one regarding the maintenance of a profitable 
organization.
 A ship operator is obligated to implement every new and existing maritime 
regulation ratified by his flag state. However, if the compliance costs are exces-
sive, he may try to discharge his obligation even when there is strong evidence 
that the regulation is for the benefit of the shipping trade, the environment and/or 
safety at sea. Such a move should not be heavily criticized, since the aim of a 
ship operator is not different from that of any other company in the business 
world, which is to ensure that his business will remain competitive and profit-
able. Ship operators are always searching for ways to minimize their unit cost in 
all possible areas (Progoulaki and Theotokas 2010). Evidence of ship operators 
trying to minimize regulatory costs can be traced in the past. In the late 1960s 
economic globalization led many shipowners to move away from their national 
jurisdictions and choose to transfer the registry of their ships to countries such as 
Panama, Liberia and Cyprus (Bhattacharya 2012). The more lax regulatory 
standards required by such states were found by shipowners to be less costly. 
For this reason, Knudsen and Hassler (2011) argued, some ship operators 
manage vessels with deficiencies because of poor implementation.
 A main business threat for a ship operator who caused an accident and/or 
pollution, due to his failure to implement a maritime regulation, could be the 
economic damages. From a commercial perspective, the ship operator has con-
tractual obligations in a charter party similar to the carrier.
 A further challenge for the ship operator is that the shipping industry suffers 
from a very negative public opinion. However, various stakeholders were very 
often ready to lower IMO standards if this meant an increase in the profit margin. 
In this context, the shipping industry created negative externalities, which 
contributed to the creation of a poor public image (Fafaliou et al. 2006). 
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Consequently, in the case of an accident, the public will press governments and 
authorities for immediate justice against the ship operator (Sampson 2004; Chan-
telauve 2003). The involvement of a ship operator’s ship in an accident may 
result in a poor reputation for his company, severe financial consequences, loss 
of lives and even prison convictions for his employees (Chen 2000). Under this 
approach, the responsibility of companies is to comply with the rules while they 
are pursuing their basic goal, which is to create profits for their shareholders. 
These companies apply a standard level of operation and conformance to 
requirements of regulations and conventions that constitute the regulatory frame-
work of world shipping, no matter what the costs of this conformance (Fafaliou 
et al. 2006).
 In order for a ship operator to successfully run his business, he must find the 
appropriate human resources to fulfil positions on board his ships and ashore. 
Availability and quality of human resources are the cornerstones for a rational 
management system of a company. However, due to changes in crew labour 
resources, it is common for ships to be manned by crew members from the Far 
East when their company is based in Europe. A ship registered under an open 
registry may have limited restrictions regarding manning, such as crew national-
ity and manpower. As a result, many companies operate their ships with cheap 
labour from developing countries, overlooking their lack of skills (Klikauer and 
Morris 2003). However, despite the systemic wage differential separating the 
two tiers, highly paid national seafarers are not yet fully supplanted by lower- 
paid third- party nation ones (Tsamourgelis 2009). This phenomenon clashes 
with the typical theoretical model of cost minimization or profit maximization. 
Therefore, it could be an indication that a high number of ship operators give 
emphasis to their human resources. Human errors, technical and mechanical fail-
ures and environmental factors are commonly underlined factors leading to ship-
ping accidents (Celik et al. 2010).
 Adequate human resources should also be used ashore, in order for them to 
implement regulations and provide guidance and assistance to crew members on 
ships. The demand for human resources ashore is sometimes generated by regu-
lations so as to cover specific positions, such as ‘Designated Person Ashore’ and 
‘Company Security Officer’ required by the ISM Code (IMO 2012) and the 
International Code for the Security of Ships and of Port Facilities (ISPS Code; 
IMO 2002), respectively. Personnel training has been identified as a source of 
competitive advantage for a ship operator (Triantafylli and Ballas 2010).

6.4 Ship operation and customer satisfaction
Customer satisfaction is a long- term task which is hard to achieve but easy to 
fail at. Nevertheless, its meaning is quite simple, since failure of this goal will 
lead a company out of business and they will perhaps be sued if it causes damage 
to its customers. A prudent ship operator should be able to identify the stake-
holders that may jeopardize his business from both commercial and regulatory 
aspects. Therefore, customer satisfaction should include all these organizations 
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and people whose requirements will risk the smooth operation of a ship manag-
er’s business if he fails to satisfy them. Generally speaking, the customers could 
be divided into two categories: private and government. Additionally, it should 
be noted that, depending on the market, the authority level of each group of 
stakeholders may significantly vary. Therefore, the ship operator should be able 
to determine the weight of each customer he has to satisfy.
 The private stakeholders include all those people that provide or expect ser-
vices by the ship operator, and these agreements are usually stated in the form of 
a contract. The cargo owner and charterer are of vital importance for a ship 
manager, as they provide his company with cash flow. However, a ship needs 
approval from many other stakeholders in order to be considered fit for duty. 
Shipyards contribute to the maintenance schedule of a ship, and therefore good 
cooperation will probably benefit the ship operator. In order for a shipyard to 
achieve customer satisfaction, it has to fulfil the terms and conditions from the 
side of the ship operator. A clear plan in a certain timeframe as well as payments 
as they have been agreed should be the minimum that a prudent ship manager 
should consider. Furthermore, good cooperation with a list of other stakeholders, 
such as suppliers of bunkers, consultants, technicians, insurers, etc. will benefit a 
prudent ship operator. Although the point of view that even providers should be 
seen as customers for a ship operator sounds exaggerated, there are two major 
things that should be considered. First, the cost for a ship operator if during an 
operation an expected service is ceased or delayed, e.g. bunkers delay; and 
second, another issue will be the reputation that he builds with some providers 
with whom he often cooperates, e.g. the manufacturer of the main engine.
 The other category involves government organizations, such as port adminis-
trations and flag states. Although these organizations are not commercially con-
nected with ship operators, the authority that they have towards them is of 
outmost importance. This authority is enforced by the regulations that are 
imposed by each state to each ship that is registered to its flag. Any state has the 
right to exercise control over every foreign ship that visits its ports or sails in its 
territorial waters. The significance of these government organizations is that they 
have the authority to obstruct or cease the operation if they are dissatisfied with 
the performance of a ship in terms of safety, environmental respect and common 
criminal failures. Consequently, the states should be seen as customers, since 
they can put at risk the business of a ship operator.
 The facts that the shipping industry should be open to new entries as well as 
the fact that there should be some kind of protection to small firms constitute 
two of the RIA practices. However, the same problems regarding the high cost 
of ships appear in both cases. A common practice for a new player would be to 
go into the second- hand market and acquire a relatively old ship, which is 
expected to have more equipment failures. Of course, such failures, which are 
the reason for its lower price, could be dealt with by close monitoring, espe-
cially by crew members. As it was shown in Chapter 5, crew members are also 
concerned about their safety, reputation and knowledge acquisition. Skilful 
seamen will seek to be employed by companies with modern ships and 
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resources, where all these can be found. Therefore, some variation of the skills 
should also be expected in older ships. This is a circle that leads to PSC defi-
ciencies, which are translated into violations of maritime regulations. Referring 
to what was discussed with regard to the commercial pressure that this new 
player will suffer, he may choose to exit the industry or not to enter it at all, 
creating, therefore, a great advantage for the older players. In a similar way, the 
small player will probably face the same challenges as a new player. Then, after 
a point, such as a recession period, in conjunction with a plethora of regulatory 
requirements he may choose to exit the industry in favour of the major players. 
An intermediate solution for this issue is third- party management, as has been 
explained by Mitroussi (2004). The above relationships is graphically displayed 
in Figure 6.1.
 The ‘2012 Review of Maritime Transport’ published by the United Nations 
Conference on Trade and Development (UNCTAD) reveals that world seaborne 
trade grew by 4 per cent in 2011, taking the total volume of goods loaded world-
wide to 8.7 billion tons. At the same time, the world fleet continued to expand 
during 2011, reaching more than 1.5 billion deadweight tons in January 2012, an 
increase of over 37 per cent in the last four years. The above figures show how 
important the sea trade is for the wealth of nations. On the other hand, they show 
the new competition regime for stakeholders of the shipping industry.
 From the literature review, it is clear that the interest of a ship operator to 
implement a maritime regulation is related to his commercial gains, as is that of 
any other stakeholder. Therefore, it is necessary to couple these commercial 
gains with the implementation performance of a maritime regulation. A ship 
operator normally implements a regulation through a main process, which con-
sists of the following targets:

1 monitoring of the regulation implementation performance of his organiza-
tion;

2 monitoring of the regulation implementation performance of each division;
3 application of a self- assessment tool with regard to his implementation 

performance.

Maritime
regulations

Labour
Ship

operation

Figure 6.1 Ship operation and regulatory implementation.
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6.5 The divisions of a ship operator
A ship operator is running his daily business in a complicated and regulatory 
environment. The organizational structure of a ship operator may consist of 
various divisions, each having specific activities. However, the organization of 
each ship operator may be unique. Therefore, the divisions’ activities are verified 
by the literature review as shown in Table 6.1 (Chu and Liang 2001; Lyridis 
2005; Panayides 2003; Panayides and Cullicane 2002; Jensen and Randoy 2002; 
2006; Karahalios et al. 2011a). Although the managing director and the ship are 
not divisions, they have been added to the proposed list because they are essen-
tial parts of a ship operator’s organization.
 As has already been mentioned, a ship operator is running his daily business 
in a complicated and regulatory environment. Therefore, his organizational 
structure may consist of various divisions. A ship operator’s company can be 
divided into divisions with specific activities. Each ship operator uses a different 
structure. Therefore, the chosen model is based on a typical medium- sized 
company of a ship operator in Greece.
 Figure 6.2 contains a diagram which shows the management structure of a 
ship operator. It should be emphasized that such a structure is not typical, as in 
smaller companies one person may be in charge of more than one activity, e.g. 
technical and purchase management. On the other hand, ship operators may have 
chosen to assign more employees the activity of forming a department.
 Besides the above issue, a managing director, who will lead and be in charge of 
the overall management, is going to appear in any ship operator firm. He will have 
to make important commercial decisions, such as ship purchases and scrapping. 

Table 6.1  A typical organizational structure of a ship operator by divisions and their 
activities

Division Activities

 1 Managing director Overall management, hiring employees, ships purchase and 
scrapping

 2 Operation Department Operation and performance of a ship in accordance with its 
commercial and legal obligations

 3 Technical Department Operation, performance and maintenance of the 
engineering and technical systems of a ship, dry-docking 
and repairs

 4 ISM Department Safety management, implementation of safety and pollution 
regulations

 5 ISPS Department Implementation of security regulations
 6 Chartering Department Chartering and charter compliance
 7 Accounting Department Budgetary control
 8 Crew Department Crew recruitment and manning of ships
 9 Supply Department Supply of deck stores, provisions and paints inquiries
10 Ship Operation of ship with the highest level of safety in 

accordance with the company’s stated principles, policies 
and objectives
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Additionally, he will have to choose the most appropriate operation for his 
ships in order to maximize the profit of the firm. Eventually, he should be able to 
respond to daily challenges and demands such as hiring, evaluating or firing 
employees.
 The profitability of a ship operating company depends on the services that it 
provides (e.g. tonnage, speed, cargo suitability) and it is achieved by hiring the 
vessel or some space on board for a period of time. This hiring is legally bound 
by a contract which is named as charter party. The examination of the available 
charters and the suitability of the company’s vessels are carried out by the Char-
tering Department. Additionally, one of the department’s functions is to draft a 
reasonably executed charter party.
 One of the most important assistants of the managing director is the opera-
tions manager. He is in charge of the operation and performance of each ship in 
accordance with its commercial and legal obligations. These activities include 
monitoring of sea voyage, cargo operations, bunkering and other minor opera-
tion issues.
 Another important division is the Technical Department, which is generally 
tasked with the maintenance of machinery and structure of the company’s fleet. 
In more detail, the department will have to daily supervise the safe operation, 
performance and maintenance of the engineering and technical systems of a ship. 
Furthermore, dry- docking and repairs are usually planned by the technical 
department.
 A ship should constantly be supplied with various items in order to be able to 
perform its assigned duties. A list with supply items includes deck stores, provi-
sions, machinery spares and paints inquiries. The task of supplying a ship is nor-
mally carried out by the supply department. Among other duties, there is also the 
cost- effectiveness, quality control of the supplies and delivery on time.

Division 1
performance

Financial
perspective

Internal business
perspective

Learn and growth
perspective

Customer
perspective

Division 2
performance

Division n
performance

A ship operator’s
organization

MeasuresMeasuresMeasures Measures

Figure 6.2 The organizational structure of a ship operator by divisions.
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 Recruitment and manning of ships is of vital importance for the ship manage-
ment. Researchers have verified that more than 80 per cent of the accidents in 
the shipping industry are due to human error. The qualifications of seamen and 
their actual quality is a continuous process based on appraisal and evaluation 
reports. As a minimum, a company will have a crew manager appointed to 
monitor this process.
 There are two positions in which every ship management company is bound 
by the law of the flag state with respect to the safety and security of each ship 
that it operates. Such activities were not unknown to the ship management com-
panies. However, now they have to document their performance. The primer 
position is fulfilled with the monitoring of the company’s safety management, 
implementation of safety and pollution regulations. The latter position ensures 
the implementation of security measures to vessels.
 It is assumed that a ship management company, as a profit- making organiza-
tion, needs budgetary control. This task is performed by the Accounting Depart-
ment that, among its daily activities, has to provide the general manager with 
realistic economic data regarding the financial obligations of the company.
 A vessel itself is considered by many people as an extension of a company’s 
headquarters. The master of a ship is in command to operate the ship with the 
highest level of safety in accordance with the company’s stated principles, pol-
icies and objectives. Of course, the responsibilities of a master are not limited to 
the execution of a charter party but also cover a range of daily activities, such as 
navigation, cargo operation and crew performance. A well- organized company 
is able to provide a ship with great assistance.

6.5.1 BSCs for divisions

The BSC has been applied to the divisions introduced above in the following 
sections. Therefore a measurement system could be established for the organiza-
tion of a ship operator.

6.5.1.1 Managing director

For a managing director the financial performance of the company that he leads is 
a prime issue that will be reflected through his entire career. His direct obligation is 
to increase income by reducing the off- hire days of his ships. Lowering of capital 
costs by purchasing ships at the lowest possible price will also be a major priority. 
Forecasting of market cycles could assist in purchasing ships at low market values. 
Consequently, the reduction of administration costs could occur in many ways, but 
it should not affect the overall performance of the company (Lagoudis and 
Theotokas 2007). Lack of cash flow is something that can put at risk the future of 
the company (Engelen et al. 2006), especially when immediate cash may be neces-
sary in order to meet unexpected issues, such as regulations’ requirements.
 From the customer perspective, an excessive number of delays and off- hire 
days could increase dissatisfaction of customers. Therefore, a ship operator 
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should be able to identify the cause of such an impact that will also have a neg-
ative effect on the reputation and credibility of the company. However, to 
improve the quality of a ship’s activities, it takes something more than quality 
carriage of goods (Celik 2009). Quality should also include excellent safety 
records and zero problems with PSC and flag authorities. A financial claim is a 
clear indication that there are managerial issues and defective ships.
 The learning and growth perspective could easily be ignored, but it could also 
be the unseen cause for a series of managerial deficiencies. A first indicator would 
be complaints from existing personnel regarding the need for additional employees 
due to lack of knowledge, ageing of key personnel or excessive workload. Insuffi-
cient IT applications or excessive spending could also be another indicator of poor 
performance. When near misses occur, appropriate control options should be estab-
lished to avoid the occurrence of a potential incident (ABS 2006). Numerous 
reported managerial errors or equipment malfunctions show a good flow of 
information, where nothing is hidden. Eventually, employees should be able to be 
innovative by introducing new ship standards and/or practices.
 As a major part of the internal business, the managing director is to supervise 
the frequency and quality of risk assessment studies that are carried out in the 
company. The cooperation and information flow of managers among various 
departments and crew members should be considered of high importance for 
such studies (Wang et al. 2004). Planning and execution should be another indic-
ator of good organization. When risks are identified, training could be a part of 
the available solutions in order to minimize risks. Management review is an ISM 
Code requirement and detailed reports should be prepared in order to evaluate 
the progress of the internal business process.

6.5.1.2 Operation Department

The contribution of the Operation Department to the financial performance of a 
company could occur by increasing a ship’s profit by increasing operational effi-
ciency. This is a list of the main cargo- related and navigational issues. However, 
the avoidance of delays and cargo damages should not generate unnecessary 
operational costs at the same time (Garcia and Rodriguez 1994). Administration 
costs can be measured through detailed budget control, while the monitoring of 
unexpected cash flow expenditures should also be quantified.
 The customers, and especially the cargo owners, are expecting continual 
improvement of a ship’s operational productivity. Such a task is becoming more 
expensive and harder to achieve with older ships (Turan et al. 2009) and incom-
petent crew members. The number of contracts (charter parties) is a further 
indicator that could be used with respect to the increase of a ship’s competit-
iveness from the operational point of view. The operational quality of a ship 
could be measured by management deficiencies. Errors related to a ship’s opera-
tion could also appear in financial claims.
 The learning and growth perspective for the Operation Department will 
usually appear from the adequacy of the department’s employees followed by a 
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success plan. Their ability to adopt new information systems, networks and tech-
nology infrastructure could keep pace with technological innovations (Roum-
boutsos et al. 2005). The number of human errors regarding ship operations 
could also be used to evaluate the competency of the department’s staff. Intro-
duction of new ship standards and/or practices will demonstrate the knowledge 
growth of the department.
 The internal business performance can be evaluated by the ability of 
employees to carry out risk assessment studies for operational issues in a reason-
able period. Their efforts to develop plans should also meet deadlines while the 
plans should be easily executed by crew members. The training programme 
cannot be either excessive or expensive (Robert et al. 1996). Knowledge man-
agement techniques should exist together with cooperation issues. The above 
initial steps, once executed, should minimize efforts to review the internal busi-
ness process.

6.5.1.3 Technical Department

The financial contribution could be measured by increasing a ship’s profit via 
technical efficiency. The implementation of corrective maintenance usually leads 
to expensive repairs, significant loss of time/off- hire periods and a decrease in 
the ship’s credibility (Turan et al. 2009). Therefore, any delays or off- hire days 
would have negative financial aspects. At the same time, the maintenance costs 
cannot be excessive. This could be a challenge for older ships so careful moni-
toring should be put in place. Administration costs and minimizing the need for 
immediate cash, so as to meet unforeseen technical issues, could be indicators of 
excessive costs of the department.
 The company’s customers expect that ships are maintained to high technical 
standards. Consequently, any low performance of the ship due to technical 
reasons would damage this expectation. In contrast, a reliable technical ship will 
contribute to the competitiveness of the company (Yang et al. 2011). A sound 
technical ship should also be manned by skilful seamen and meet the charter 
party requirements. Therefore, any agreement with a charterer should be moni-
tored for its accomplishment. On the other hand, any ship errors from the techni-
cal point of view would damage the company’s reputation.
 The learning and growth perspective of the Technical Department is of high 
importance, as it very often keeps pace with technological innovation and regu-
latory changes. Therefore, competitive employees should cope with several 
issues including inspection, attendance and monitoring of technological issues. 
Occasionally there is a demand for advanced IT applications, such as a non- tank 
vessel response plan (NTVRP) for ships entering the US EEZ for stability calcu-
lations. A reduction of technical failures could be an indicator of a well- 
organized Technical Department. New ship standards and/or practices should 
regularly be adapted or introduced.
 The internal business perspective should be rationally executed and docu-
mented as it could be used for legal issues in the case of a legal dispute. Even 
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routine maintenance inspections should be based on previous risk assessment 
studies. The efforts to develop plans could be an indicator of the internal pro-
cesses’ efficiency (Oelcer and Majumder 2006). Training schedules should avoid 
being time consuming. The production of lengthy revision reports could indicate 
ineffective internal business process.

6.5.1.4 ISM Department

In terms of safety, regulatory compliance most of the time is not included in the 
financial performance of a company. On the other hand, profit is related to the 
safe operation of the ship. Every delay caused due to regulatory failure minim-
izes revenues, while ineffective implementation of maritime regulations 
increases costs related to the maintenance of safety standards. Therefore, profit 
could increase provided there is an additional rational administration cost. In the 
IMO (2005) report this administration cost was estimated at $4,000–4,500 per 
ship annually in order to maintain ISM compliance. The need for immediate 
cash to meet new regulations’ requirements should be forecasted and kept to a 
minimum level.
 In terms of customer perspective, apart from the cargo owners, this division 
will also have to satisfy the port authorities, flag states and classification soci-
eties. A poor regulatory performance of a ship will disturb these relationships or 
even put an end to them (Rodriguez and Hubbard 1998). On the other hand, a 
good regulatory performance increases a ship’s competitiveness. The safety 
standards of a ship could improve, while its safety or the related managerial defi-
ciencies recorded by customers could be a performance indicator.
 In terms of the learning and growth perspective, a steady number of 
employees should be able to cope with the workload. Furthermore, they should 
be able to adopt new information systems, networks and technology infrastruc-
ture. The above skills should be reflected in the reduction of a ship’s safety man-
agement deficiencies. Regulatory compliance requires the ISM Department to 
adopt or even introduce new ship standards and/or practices as a daily practice 
(Karahalios et al. 2011).
 An important daily aspect is related to the internal business perspective. 
Employees of the ISM Department should be able to carry out risk assessments 
for a new regulation frequently, and then to develop executable plans in a 
reasonable timeframe. Furthermore, they should be able to simplify the training 
schedules and effectively monitor their progress (Triantafylli and Ballas 2010). 
The revision process should be formalized and link the efforts of other depart-
ments so as to improve internal cooperation with respect to the safety and pro-
tection of the environment.

6.5.1.5 Chartering Department

The contribution of a Chartering Department to a company’s financial perform-
ance is to increase profit from ship hires. Although this depends on the market 
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cycles, commercial opportunities always appear. An appropriate strategy com-
bining voyage and time charter parties could secure revenues from ship hires 
(Kavussanos 1996). Costs could escalate if ships were chartered with terms that 
are inappropriate for execution. Cash flow should be monitored in order to avoid 
the need for immediate cash so as to meet contractual obligations.
 Customer satisfaction is related to a ship’s high performance as per the 
charter party agreements. The customers face significant commercial risks and, 
therefore, risk management in shipping has been critical for a long time (Tsai et 
al. 2009). An increasing number of chartering offers is an indication of a ship’s 
competitiveness from the commercial aspect. Management deficiencies con-
tribute to a poor image of a ship’s quality standards. Customer satisfaction can 
be measured by monitoring ship errors with a negative effect on the charter 
party.
 With regard to the learning and growth perspective, the need to hire addi-
tional employees in the chartering department should be low, while the opposite 
would be an indication of an unbalanced distribution of the workload. As with 
any other department, IT applications used should be at reasonable cost levels 
(Batrinca 2008). Any errors related to poor chartering options could be an 
indication of an ineffective department. Past experience in chartering aspects 
should contribute to the improvement of a company’s ship standards and/or 
practices.
 From the internal business perspective, the identification of potential threats 
in a new chartering agreement should be the equivalent of a risk assessment 
study. Careful planning should be used in order to minimize any commercial risk 
exposure due to inability to comply with commercial agreements. Education 
regarding the consequences of identified risks as well as commercial con-
sequences should be carried out. Revision as a part of internal processes could 
point out problems in assessing risk during chartering and distribution of this 
knowledge to other departments.

6.5.1.6 Accounting Department

The financial performance of a company heavily depends on the Accounting 
Department. Monitoring and establishing rational budgetary control could 
increase overall cash flow control. Revenues are recorded on balance sheets as 
an appropriate evaluation of their fluctuations (Carruthers and Espeland 1991). 
As with any other department, it should have steady administration costs as well 
as the ability to foresee unexpected occurrences of immediate expenses.
 A wealthy company creates a positive impression to its customers. Langfield- 
Smith (2006) noted that accounting information is a powerful influence in shaping 
managers’ activities and relationships, while it also creates an external image of 
success. A ship that is operating with minimum expenses should do so without 
risking its ability to deliver services of high quality. Therefore, any cost reduction 
should be compared with any devaluation of its standards. In addition, the Account-
ing Department should be able to reduce a company’s financial problems.
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 The performance of the learning and growth perspective can be evaluated by 
the need to hire additional employees in the Accounting Department. The neces-
sity to hire more people or to purchase additional IT applications could hide 
risks of the department’s decay. Nicolaou (2000) has demonstrated the signifi-
cance of an accounting information system that could process financial informa-
tion and support decision tasks in the context of coordination and control of 
organizational activities. Ship deficiencies due to poor accounting decisions are 
also an indicator of poor performance. The Accounting Department has a duty to 
innovate by introducing new standards and/or practices so as to minimize loss of 
money.
 The internal business perspective could be used to monitor the efficiency of 
the department’s procedures. The identification of potential financial risks and 
the development of appropriate planning are two measurable indicators for the 
employees. Risk assessment studies should be a part of the evaluation of the 
existing business model’s vitality (O’Donnell and Schultz 2005). Regular train-
ing, including the hours required, is an indicator that can measure the compet-
ence of employees to share knowledge with each other. Complicated reviews of 
the internal business process can reveal a department’s weakness in terms of 
managerial defects.

6.5.1.7 Crew Department

The contribution of the Crew Department in the financial performance of a 
company is to increase profit by hiring high- quality crew. A shipowner or crew 
manager can select and group seafarers according to manning costs, legal con-
straints and on board management experience (Wu and Winchester 2005). On 
the other hand, an effective crew performance can increase revenues by main-
taining the ship in good standards and by providing essential information to 
headquarters. The crew costs, when uncontrolled, may reduce a company’s 
profitability. Occasionally, for reasons related to crew misbehaviour, an imme-
diate repatriation or delay may disturb cash flow, especially cash that is on board 
a ship.
 The customer satisfaction should include cargo owners and government 
authorities. The customers expect crew efficiency to be up to their standards, 
which may differ significantly from a company’s understanding. Therefore, any 
deficiency related to crew should be considered as a reduction of a ship’s com-
petitiveness. A high- quality crew will always improve the overall public image 
of a company. Crew- related errors must be investigated to find other related defi-
ciencies, such as recruitment or appraisal procedures. The ISM Code involves 
management procedures for detecting and eliminating unsafe human behaviour 
from simple mistakes in arithmetic, judgement and deliberate risk- taking (Talley 
1999).
 In terms of the learning and growth perspective, the measure indicators could 
be the number of employees in the Crew Department. Any expenditure for hiring 
more people or purchasing additional IT applications should be monitored for its 
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cost reduction. In addition to economic aspects, records of crew- related deficien-
cies should also be improved. The department’s contribution to the growth of the 
company will depend on the employees’ adoption and improvement of crew 
managing standards and/or practices.
 Human error is related to the majority of accidents. In addition, human 
behaviour is unpredictable. As Talley (1999) noted, it is less expensive to change 
human behaviour than it is to redesign safety for ships. Therefore, the Crew 
Department should be comfortable in investigating such threats by evaluating 
the existing data. The modification of existing plans or the development of new 
ones demands an excessive effort. Providing training related to crew issues is a 
challenge that will reveal the competence of the department’s staff. Excessive 
efforts to review the internal business process could be due to careless planning 
in the first place.

6.5.1.8 ISPS Department

Security is evolving into a major issue for ship operators and, consequently, it 
has an impact on the financial perspective. The secure operation of a ship will 
have the same result as a safe ship, avoiding costly delays or off- hire days. At 
the same time, costs related to security could increase, especially when a ship is 
operating in insecure geographical areas (Barnes and Oloruntoba 2005). The 
administration costs should be monitored through budget control. The need for 
immediate cash to meet regulatory security requirements could be an indication 
of poor financial performance.
 In a similar way as other regulatory issues, several stakeholders should be 
concerned as customers expect a ship’s high performance in terms of security. 
Most of the charter parties and the bills of lading incorporate the provisions of 
Hague/Hague- Visby Rules and, consequently, the ship operator is required to 
exercise due diligence in providing a seaworthy ship, which, in this context also 
complies with the ISPS Code. In the aftermath of the ISPS Code, major industry 
organizations, in an attempt to avoid delays and their related costs, have drafted 
new voyage and time charter clauses (Goulielmos and Anastasakos 2005). Third-
 party complaints, due to security aspects, could be evaluated as the signs that a 
ship’s competitiveness is reduced. An increase in a ship’s security standards 
would appear from the absence of its security deficiencies.
 The qualifications of employees in the ISPS Department are clearly stated in 
the ISPS Code layout. Similarly, equipment is required to be installed on board 
ships, although the monitoring of ships requires additional IT applications. Such 
equipment should be regularly tested from ashore as well (Metaparti 2010). The 
number of security deficiencies, either managerial or technical, could show the 
learning and growth performance. Security at sea is a developing area which 
demands from an ISPS Department to cope with new standards and/or practices.
 In terms of the internal business perspective, it is a regulatory obligation for 
the designated personnel to carry out risk assessment studies for security issues 
(Bichou 2008). The effectiveness of the ship security plan (SSP) should be tested 



Implementation by a ship operator  139

and it should be updated with new information, while training should be compact 
and not time consuming. A review of the internal business process with the parti-
cipation of crew members could reveal practical difficulties.

6.5.1.9 Supply Department

The financial contribution of the Supply Department could be essential. The 
right ordering of requisitions could avoid unnecessary purchase of new spare 
parts due to frequent malfunctions. Abdullah (2012) concluded that poor quality, 
high cost and late delivery are related to each other. A well- supplied ship would 
conform to charter party agreements, increasing, therefore, the revenue from the 
good operation of the ship. Fluctuations of administration costs should be closely 
monitored for their effect on the quality of materials and provisions supplied. 
Following introduction of MLC 2006, PSC officers can detain a ship if it is 
found with insufficient provisions. Any need for immediate cash, in order to 
supply a ship, should be considered as cost disbursement.
 The customer frustration will occur when a ship’s spares are insufficient or 
defective. The quality of equipment is a regulatory requirement and so it is fre-
quently inspected by various authorities. On the other hand, a ship free of supply 
problems will increase its competitiveness (Mokashi et al. 2002). Any delay or 
malfunction of a ship due to a supply aspect could be measured as poor customer 
performance.
 The learning and growth perspective could be measured by good personnel 
results. An increased number of employees or some unnecessary expenses for 
the purchase of additional IT applications could hide the risk of the department’s 
decay (Turan et al. 2009). Furthermore, an indicator for this perspective should 
measure any complaints or defects of poor supply. The adoption of new ship 
standards and/or practices contributes to the growth of the department and, con-
sequently, of the company.
 With regard to the internal business perspective, the supply of any material 
should be a part of the risk assessment studies (ABS 2006). The proper choice 
and shipping of the most suitable material should be well planned, especially 
when the destination is a place unfamiliar to the ship operator. The training 
schedule should be closely monitored for its duration, cost and length; constant 
revision should be a formal procedure as the internal business process of a ship’s 
supply is required to be proven in a legal dispute.

6.5.1.10 Ship

The financial performance of a ship is a main aspect, as this is the department 
that will have to prove daily that it can meet its commercial obligations. There-
fore, the company’s income depends on the ship’s performance in terms of 
voyage execution, technical reliability (Glen and Reid 2010) and regulatory 
compliance (Knapp and Franses 2010). Keeping a ship in a good condition 
generates many costs, while their fluctuations should always be compared with 
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the performance changes. Budget control for each ship should include its admin-
istration costs as well as any unexpected need for immediate cash.
 The various customers that monitor a ship’s commercial performance will be 
satisfied when its productivity (speed and capacity) is reliable (Engelen et al. 
2006). Of course, the ship’s competitiveness depends on the regulatory perform-
ance as well. A significant number of managerial deficiencies will mean a ship is 
listed as substandard. Furthermore, human errors on board are also a factor that, 
even if small in scale, would dissatisfy customers.
 With regard to the learning and growth perspective, a ship should have a 
reasonable number of crew members. The employment of additional crew could 
be considered as an indication of poor management. Efforts have been made to 
reduce the risk through better technology, rules and supervision, as well as 
through mechanisms of compensation (Albayrak and Ziarati 2010). Technology 
is rapidly evolving in the shipping industry. However, the purchase of additional 
IT applications may eventually cause more hazards. Any near miss recorded 
should be investigated for its contribution to the learning aspect. Ideally, com-
munication channels should be established in every ship in order to ensure that 
effective solutions are in place or can be adopted.
 The internal business perspective could be measured by the ability of crew 
members to carry out risk assessments. This is an ISM Code requirement 
(Objective 1.2.2) that, apart from the office, should take place on board ships as 
well. The effectiveness of planning by a senior officer should also be measured. 
Effective training solutions should be proposed and implemented on any ship 
without the assistance of headquarters. The crew should be capable of reviewing 
the internal business process with reasonable effort.

6.5.2 The weighting of each division

Each division contributes to the operation of its organization in a unique way. 
However, all these division do not have the same weight in decision making. A 
hierarchy should be developed in order to include the authority among the divi-
sions. Eventually, the weight of each division and its perspectives could be used to 
evaluate its contribution to the implementation of regulatory process. Karahalios et 
al. (2014) investigated the weighting of these divisions with respect to the imple-
mentation of a maritime regulation. It is expected that for a different problem these 
weight could be very different. The data were provided by a group of industrial 
experts, each being with a reasonable mixture of academic qualifications, profes-
sional qualifications and industry experience (Karahalios et al. 2014). The survey 
was conducted through research questionnaires in which industrial experts pro-
vided valuable feedback with regard to the regulatory authority of the representa-
tive stakeholders. Then, by applying AHP, the weighting of each division was 
evaluated. The results of this survey are shown in Figure 6.3.
 According to the experts, it appears that the most important division in the regu-
latory process is the Managing Director, which is followed by the Operations and 
the ISM Departments. The fourth division is the Technical Department, with a 
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small difference from the ISM Department. These dominant divisions in total 
accumulate 73.4 per cent of the total weight. This is a reasonable finding, since 
failure to one of these departments will be very significant for customers and/or 
authorities. Technical reliability and proper management are the keystones for a 
ship operator. Proper documentation could also be a good supporting tool pro-
viding evidence of good management. The weight distribution shows that all 
divisions contribute to the regulatory standards of the ship operator.
 It is noteworthy to discuss the key role of the managing director, although his 
weight is an indication that he is not the sole player in a shipping company. His 
duties may affect the performance of his company in terms of regulatory com-
pliance. If the ships he chooses to purchase are old and very specialized, they 
will be inspected more often and rigorously, increasing the probability of being 
detained by authorities. In addition, he is responsible for choosing senior man-
agers, having, therefore, the opportunity to find and retain the most valuable 
ones. It is his responsibility to monitor whether the high regulatory standards are 
followed by all divisions.
 The list is completed with the remaining divisions who, although they have a 
significant role in the normal operation of a ship, have relatively low regulatory 
contribution weight. Among them, the Supply Department appears last in the list. 
The role of the Supply Department in purchasing quality material and provisions is 
of high importance for the smooth operation of a ship. However, it is closely moni-
tored by other departments. Therefore, an incorrect order of a spare part, for 
example, should be detected by the Technical or Operations Departments.
 In the middle ranks there is the Chartering Department with 6.1 per cent fol-
lowed by the ISPS Department with 5.7 per cent. The weighting of the ISPS 
Department could be justified by the elevation of piracy incidents. The Crew 
Department has 5.1 per cent and is listed above the Accounting Department with 
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4.4 per cent. This is an indication that the weight of crew selection is higher than 
that of budget monitoring.
 The ship is listed ninth in the ranking order with a relatively small weight. On 
the one hand, this could mean that the role of a ship is to follow orders from 
other divisions. On the other hand, the small difference with other divisions 
regarding its weight may be an indication that crew members are recognized by 
a ship operator as a part of the management team. Therefore, a sound organiza-
tion should include the efforts of crew members as well.

6.6  The implementation generates benefits and costs for ship 
operators
A key point for discussion is that the success of a regulation’s implementation 
can be evaluated by taking into account the benefits and costs of a ship operator. 
If the burden of a newly introduced regulation is not excessive for a ship oper-
ator, then he will be more motivated to implement it. Consequently, there is a 
greater probability that the regulation will be implemented adequately and in a 
reasonably short period. As was discussed in Chapters 4 and 5, the BSC 
approach could be used as a tool for such a cost–benefit analysis. A ship oper-
ator could apply this tool to conduct such analysis in all his divisions.

6.7 Perspectives and measures for evaluating the 
implementation of a regulation for a ship operator
The designed BSCs, which are displayed in Table 6.2, are based on the fact that 
every division must contribute to the same goal, which is the effective imple-
mentation of maritime regulations by the ship operator. The four perspectives 
are used in order to describe how every department should achieve this goal. 
However, the measures of every department vary considerably since the aims, 
targets and operation of divisions are usually very different. A proposed generic 
scorecard for a ship operator, which includes the selected perspectives and their 
definitions, is shown in Table 6.2.

Table 6.2 Perspectives for a ship operator

Perspective Definition.

Financial perspective Costs and profits that will result from the implementation of a 
regulation.

Customer perspective The satisfaction of a ship operator’s customers, as an outcome of 
the implementation

Internal business 
perspective

The procedure that should be followed to implement a 
regulation. Training, planning and review are considered as key 
elements of this perspective.

Learn and growth 
perspective

The required resources in order to implement a regulation. These 
resources include technology, human resources and knowledge.
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6.8 Hierarchy development for evaluating maritime 
regulations’ implementation performance from a ship 
operator’s perspective
It is crucial for a ship operator to link his organization with the shipping indus-
try. In Chapter 5, a hierarchy was designed for the shipping industry showing the 
commercial interaction among the stakeholders when implementing a maritime 
regulation. Although the ship operator is already part of this hierarchy, this graph 
should be extended as is shown in Figure 6.4, in order to include a detailed 
evaluation of the implementation performance of a stakeholder.
 A detailed hierarchy for the ship operator is shown in Figure 6.5. For a suc-
cessful implementation of a maritime regulation or any other goal, as it appears 
in Level 5, each division should contribute equally. Although each division has a 
different weight, they can all be positioned in Level 6. Then, a BSC approach is 
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designed for each division positioned in Level 7, although the common perspec-
tives for each of them may have different weights. Level 8 shows the measures 
of a division’s perspective. The identification of such measures is useful in order 
to describe how a ship operator can achieve each perspective and, consequently, 
to successfully implement a new regulation.
 Based on the weights of Karahalios et al. (2014), the organizational structure 
of a ship operator can be graphically shown by the diagram in Figure 6.5, which 
consists of four levels. However, each division contributes to the operation of a 
ship operator’s structure in a unique way. Therefore, the divisions of an organ-
ization may not be of equal weight. Alternatively, by applying methods such as 
AHP, the weights of the divisions can be calculated depending on the structure 
and needs of each ship operator.

6.9 Selecting the perspectives and measures with the highest 
weight
Following the cascade approach of the scorecards, the measures of Level 4 can be 
used to monitor the performance of each division in the same organization. The 
measures used for the divisions of a ship operator are the same as those discussed in 
Chapter 5. A ship operator has limited sources of revenue, which mainly come from 
the hire days of the operating ship (Garcia and Rodriguez 1994). The maximization 
of its profit depends on the reduction of costs, such as maintenance, insufficient 
operation and damages. Therefore, in this research it is suggested that the profit of 
some divisions should be measured by the cost generated by failure of this division 
to meet a regulation, such as off- hire days and/or penalties from various authorities. 
In a similar way, it is difficult to define the productivity of some divisions. Thus, it 
is suggested that the productivity of every division from the regulatory aspect 
should be measured by the number of failures that generate costs to the stakeholder.
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 The scorecards are designed based on the fact that each division of a ship 
operator must contribute to the effective implementation of a maritime regula-
tion. The four perspectives – financial, customer, learn and growth, internal busi-
ness – are used in order to describe how each division can achieve the 
implementation. The measures of each division will vary considerably, since 
their functions and targets are very different. The scorecards’ measures are based 
on the safety management system of the chosen ship operator as well as on the 
literature review. In this hierarchy, customers are identified as any other stake-
holder of the shipping industry with higher regulatory authority or commercial 
advantage than a ship operator. The literature review was used to address the 
proposed measures of a ship operator’s divisions according to their unique needs 
and obligations.
 By following the cascade approach, several balanced scorecards should be 
distributed to each division. Assuming that, in this chapter, ten divisions have 
been selected and each one could have up to 16 measures then, in total, the 
organization will be evaluated by 160 measures. Such a detailed measurement 
will provide a detailed picture of the ship operator’s performance with respect to 
the regulatory implementation. Karahalios et al. (2014) argued that in the real 
world rapid information assessment is an advantage. A self- assessment audit, 
where a company would have to rate its overall performance, would be time con-
suming. From the management perspective a company would not be willing to 
use resources for complicated measurement systems.
 A ship operator is a decision maker that daily should make several decisions 
of a different nature. When there is a lack of data, he should follow strong 
indications. With respect to the problem of decision making, Gigerenzer (2007; 
Gigerenzer and Goldstein 1996) suggested that when there is a lack of both time 
and expertise, it may be useful to examine a single criterion each time until all 
criteria are met. In other words, a ship operator should take action in favour of 
the most important aspects of his business. When there is a major threat to one 
of the important aspects, an immediate solution should be provided. It goes 
without saying that the order of the important aspects that will be examined 
should follow a ranking order according to their significance. Otherwise, he is 
uncertain about the level of risk to which he is exposed until all the 160 meas-
ures are assessed.
 Figure 6.6 graphically illustrates the above points. In a ship operator’s organiza-
tion, up to 40 measures could be in use. The weighting of each measure varies and 
the 15 measures with the highest weight constitute 80 per cent of the total weight. 
It is very clear that failure of one of these measures would be critical for the per-
formance of the organization. Consequently, an indication for possible failures of 
these measures can help the ship operator make corrective actions where required. 
Therefore, the initial 160 measures should be reduced to a level at which a ship 
operator could have accurate and quick results regarding his company’s perform-
ance with minimal effort. To demonstrate the significance of this interaction among 
the divisions of a ship operator, a research study was carried out by Karahalios et 
al. (2011), the results of which will be briefly presented below.
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 Figure 6.6 shows that overall the perspective with the highest weight for the 
divisions’ implementation of a regulation is the financial perspective, followed 
by the customer, the learning and growth and the internal business perspectives. 
These results indicate that the most interesting issue for the ship operator is the 
costs that can be incurred by each division as a result of the implementation of 
the new regulation. The difficulties generated by additional workload in order to 
fulfil the regulations’ requirements and to improve the organization’s functions 
are of lower priority. It is expected that for some divisions their priorities may be 
different. For instance, in the ISM department the customer perspective is ranked 
higher than the financial perspective.
 For the managing director (Figure 6.7), the financial perspective appears to 
have the highest weight. When the customer satisfaction perspective weight is 
added, then its commercial implications affect him by 80 per cent. Internal busi-
ness and learning and growth perspectives have similar but significant weights. 
This could be an indication that for the managing director both the organization 
of his company and the know- how are of almost equal importance.
 The next interesting division for analysis is the ISM Department (Figure 6.8). 
From the analysis it is clear that the departments may have different priorities to 
each other, as in the case of the ISM Department where the customer perspective 
is ranked higher than the financial perspective. In this department the customer 
and learning and growth perspectives are ranked significantly higher, accumulat-
ing 66 per cent in weighting. This is an expected finding since the cost of imple-
menting a regulation could not be higher than the expected implementation 
results. This is reasonable as the ISM department considers issues involving 
safety and pollution prevention more important than the cost reduction. The 
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internal business has 10 per cent in the weighting, indicating that the process of 
complying with a regulation is not that significant, since the resources should be 
available.
 The overall performance of the financial perspective (Figure 6.9) shows that 
cost is a paramount issue not only for the ship operator but also for its divisions. 
The costs that could be produced from the leading divisions have a significant 
effect on the decision making. The managing director’s financial perspective is 
almost double that of the Operations Department, which is ranked second. The 
Chartering Department is in a mid- ranking position, since careless chartering 
could also generate significant costs.
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 From the Customer satisfaction (Figure 6.10) perspective the leading division 
is the managing director followed by the Operations Department. Those two 
divisions are directly related to customers and are accountable for any poor per-
formance of the ship. An interesting issue is that the ISM department, which 
represents the regulatory performance, is above the Technical Department. The 
remaining divisions have significantly lower weight in the regulatory process 
with respect to customer satisfaction.
 The ISM Department is on top of the list in the learning and growth per-
spective (Figure 6.11), with a significantly higher weight. This is expected since 
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it is the department that should be updated and well informed of any regulatory 
issues so as to provide solutions. The managing director also has a significant 
weight in the process. Apart from the leading departments, the remaining divi-
sion have significantly lower weights. This could be an indication that their 
knowledge in regulatory issues is not a main performance factor in the imple-
mentation of a regulation by a ship operator.
 The internal business perspective (Figure 6.12) appears to have overall small 
weights. The dominant divisions are leading the ranking list again, since it is part 
of their daily operations to identify potential and existing hazards. The ISPS 
department could be higher, but the small value of its weight could be due to the 
fact that procedures are quite standardized in the ISPS Code. The remaining 
divisions are not daily involved in hazard identification, although their contribu-
tion is not negligible. Ships should have higher weight since, with ISM require-
ments, risk assessment should be carried out on board for any risky operation.

6.10 Evaluation of the ship operator’s performance
The calculated weights of previous steps may be used to evaluate the implementa-
tion performance of a stakeholder regarding a maritime regulation. According to 
this approach, the initial BSCs should be modified in order to include the weights 
of their perspectives and measures. Hence, every time a measure of scorecards is 
filled, it will be possible to calculate its effect in the regulatory process.
 A ship operator needs a tool that will allow him to monitor the regulatory imple-
mentation process at all levels within his organization. To meet the above steps/
objectives, the SHS was introduced by Karahalios et al. (2014) as a cost–benefit 
tool, measuring the commercial impact of a maritime regulation on the main 
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stakeholders of the shipping industry. In this case study, the maritime regulation 
chosen for investigation of its implication to a ship operator is the SOLAS regula-
tion II- 1/19.1, as amended by Resolution MSC.216(82), and more precisely the 
Damage Control Information, introduced by the IMO. To avoid numerous calcula-
tions, the perspectives and measures that have been included were those with the 
highest weight. A case study survey was carried out by comparing the perform-
ances of four chosen companies towards the regulation II- 1/19.1. The results of 
both surveys are included and explained in the subsections below.
 The feedback will be entered in the system as values of the measures. 
However, the values of some measures may be different, as for example the 
number of accidents or amount of money. Thus, it is necessary to normalize 
these values on the same scale e.g. 0 to 10. The rating of each scorecard measure 
should be valued from 0 to 10, where the value 0 represents lack of any achieve-
ment and the value 10 represents absolute success.
 By adopting this scale, the values that will be entered to the scorecards will 
represent the relative success of each measure in terms of achievement. Then, by 
using the weights of the parent perspectives, it will be possible to calculate the 
impact of each measure on the overall performance of the ship operator. The 
definitions of rates are shown in Table 6.3.
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Figure 6.12 The overall weighting of the internal business perspectives.
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6.11 Setting the pass mark
A further question that is worth discussing is what the pass mark for each division, 
perspective and measure should be. Someone could easily say that 50 per cent is a 
good indication of acceptable performance. After consideration it would be fair to 
link this pass mark with the ship operator’s expectations from his organization and 
divisions. As it was revealed by the experts of the survey, the overall performance 
of a ship operator’s organization should have a minimal value of 7 out of 10. In 
terms of percentage it means an accomplishment of 70 per cent of the desired goal. 
Nevertheless, other ship operators may choose another, higher value. It should be 
stressed that a minimum performance for regulatory compliance could be settled 
much higher from a court. The sum of the weights from the four highly ranked 
divisions, as shown in Table 6.4, is 0.734. Therefore, it could be simply calculated 
that the higher ranked divisions should obtain a value equal to 5.91 in order to get 
an overall performance for the company equal to 7. Consequently, if one of these 
four dominant divisions achieves a value smaller than 5.91, then this is a strong 
indication that the ship operator did not perform well.

Table 6.3 An example of measures rates

Rate Definition

9–10 Very high performance
7–8 High performance
4–6 Medium performance
2–3 Low performance
0–1 Very low performance

Table 6.4 Perspectives with highest weight

Division Perspectives Overall weights

Managing director Financial 0.159
Customer 0.063
Internal business 0.027
Learn and growth 0.026

Operation Department Financial 0.087
Customer 0.057

Technical Department Financial 0.065
Customer 0.043

ISM Department Financial 0.034
Customer 0.047
Learn and growth 0.048

Chartering Department Financial 0.031

Accounting Department Financial 0.027
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 The above discussion could be extended to include perspectives. Perspectives 
with the highest weight could be used for a more comprehensive examination of 
a ship operator’s performance. As can be seen from the figures above, the 
weights of 13 perspectives are 71.4 per cent of the total weight. By adopting this 
approach, we have a more representative sample for examination, since it 
includes lower- ranked divisions, such as chartering and accounting.
 In order to determine a minimum average value of each of the 13 perspec-
tives (Pavg), two assumptions are used. First, the remaining 27 lower- ranked 
perspectives from Table 6.4, that aggregate 0.286 of the total weight, are 
valued with 10. Second, the overall performance of the organization should 
not be less than 7. Then the minimum Pavg can be calculated by using the 
following equation:

Pavg =   Overall performance – 10   ________________________   Weight of higher perspectives   + 10 =   7 – 10 _____ 0.714   + 10 = –4.21 + 10 = 5.79

 Therefore, each of the 13 higher- ranked perspectives should achieve an 
average value of 5.79. Otherwise, even if all the other perspectives excel, the 
ship operator will not achieve a high performance. By adopting the above 
approach, Karahalios et al. (2014) limited the ten chosen divisions to four, which 
includes 13 perspectives, as is shown in Table 6.4. Therefore, this quick 
decision- making tool could be first used by the ship operator to concentrate on 
the area that he wants to research. Then, he must evaluate how this area is 
affected the most by the four aspects of the scorecard.
 By selecting the higher ranked elements, a ship operator may easily have a 
pre- evaluation of his organization. With this method an accurate estimation 
could reveal red flags without excessive data analysis, something that is trans-
lated into numerous working hours and unnecessary costs. However, while iden-
tifying and measuring a major issue, such as cost performance of the Technical 
Department, we cannot reveal hidden threats. As it was shown in previous 
figures, the elements of the scorecards that should be measured are numerous. 
On the other hand, relying only on the 13 higher perspectives will be a 73 per 
cent evaluation of the ship operator’s organization. The remaining 27 per cent 
leaves a high percentage of uncertainty for his organization’s implementation 
performance, as is shown in Figure 6.13. Therefore, it is possible for a ship oper-
ator to end up with misleading conclusions for his regulatory implementation 
performance if he relies only on the analysis of the 13 perspectives. It is 
important to periodically collect data and assess in detail all perspectives for all 
divisions.

6.12 Evaluation of ship operators
A number of maritime experts, such as quality and safety managers from com-
panies that vary in size and organization, participated in the study of Karahalios 
et al. (2014). The scorecards completed for the Damage Control Information 
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requirement of SOLAS were used to compare the division performance rates of 
each ship operator in order to find which divisions face the most challenges. As 
it was shown, the divisions for all the ship operators have achieved values of less 
than 5.91, which was calculated in Section 4.3.1 as the minimum accepted value. 
Therefore, it could be argued that the regulation implementation is challenging 
for most of the divisions. For further analysis, the perspectives were compared 
with each other and the minimum Pavg value of 5.72 was not achieved in any of 
the perspectives.
 Since the improvement of safety is costly and time consuming, even if the 
regulations had fewer requirements, for some divisions the rates still could not 
be much higher. However, a small increase in rates could make a difference. It is 
of high importance to underline that the results would be more accurate if the 
ship operators could provide numerical data, such as the amount of money spent 
or the number of failures related to the regulation.
 A further finding was that the regulatory implementation performance appears 
to be easier when a ship operator has more employees ashore for each of his 
ships. Although the structure of the company varies, the ship operator who 
appears to have the highest performance has a large number of ships operating 
and staff working ashore.
 This case study shows a detailed analysis of the factors that may affect the 
performance of the chosen divisions during the implementation of a regulation. 
It is very important to highlight that the total results from each ship operator are 
low. According to this study, there is an indication of how a simple regulation 
still makes ship operators achieve a low performance, especially when fewer 
people in an organization operate many ships.
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Figure 6.13 The contribution of perspectives to the total performance weighting.
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6.13 The consequences of an accident
To date, the concept of documented management regarding either safety or 
quality has been introduced in the shipping industry. The ISO 9001 and the ISM 
are measured with this system as contributors to the financial perspective. This 
concept has been tested over the years and has shown some positive results in 
the shipping industry. One main negative aspect of these systems is that they 
require careful planning, monitoring and skilful employees to execute them. 
Their results will be shown in due time, and so, for the first year of implementa-
tion of such a system the results may be doubtful. Ship operators need to find 
gaps in their management systems regarding the introduction of a regulation 
based on accurate and reliable results and its compliance with the requirements 
of ISO and ISM Code systems. A ship operator needs to make decisions after the 
relatively easy extraction of the desired data.
 In the modern, complex shipping industry, mistakes and omissions are often 
heavily punished by authorities. Therefore, the ranking of the priorities that a 
ship operator should consider when he implements maritime regulations is of 
great importance. In this section it was demonstrated how significant a detailed 
performance management system is for a ship operator when he evaluates his 
organization with regard to regulatory implementation.
 Karahalios (2014) examined the performance indicators for their significance 
in the regulatory implementation, and especially those associated with accidents; 
the results are shown in Table 6.5. The effects of an accident on a financial 
performance of a ship operator are valued on average at 4 on a scale of 1–5. Loss 
of income and associated costs are of particular importance. The indicators of 

Table 6.5 The average rate of indicators

Perspective Indicators Rate average

Financial perspective Profit 4.75
Revenue 4.37
Cost 4
Use of assets 3.12

Customer perspective Productivity 4.5
Competitiveness 4.75
Quality 4.62
Reputation 3.87

Learn and growth perspective Human capital 3.37
Information capital 3.5
Organizational capital 4
Innovation 3.25

Internal business perspective Risk analysis 2.75
Planning 2.5
Training 2.5
Review 2.75
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customer perspectives are equally valued. The involvement of a ship in an acci-
dent will cause commercial damage to other stakeholders, with commercial 
implications, as explained in Chapter 4.
 The learning and growth perspective is not as highly rated as the financial and 
customer perspectives, which represent the human element and know- how of a 
ship operator’s organization, while the internal business perspective is lower 
rated. However, it could be argued that the risk analysis of a ship operator is a 
tool to minimize the probabilities of an accident’s occurrence.
 Karahalios (2014) examined the links between planning and consequences for 
a ship operator after a bulk carrier’s collision. The involvement of a bulk carrier 
in a collision can have severe consequences for the environment, as well as for 
the safety of seamen. A collision of a bulk carrier may cause pollution due to the 
bunker quantity that it is carrying. The fuel could be spilled into the sea, produc-
ing significant environmental damage and high cleaning costs. The structural 
integrity of the ship may also be severely damaged due to the excessive forces 
applied (Lutzen and Pedersen 2001). In the case of severe structural damage 
there is a risk for the hull to fail and the stability of the ship to be reduced 
(Skjong and Vanem 2005). This is one of the main factors that could eventually 
cause the loss of a ship. If the collision occurs in shallow waters then the ship 
may cause a wreck, restricting navigation of other ships and becoming a hazard. 
Those risks eventually may put an obligation on a ship operator to begin emer-
gency procedures. Such emergency evacuations in the case of passenger ships 
should be executed within a few minutes (Vanem and Skjong 2005). Therefore, 
the involvement of a very well- trained crew is required.
 A ship operator, as per the ISM Code requirements, should be able to develop 
procedures based on data analysis for threats that a collision could generate. 
With respect to SOLAS, the ship should be maintained in a structurally sound 
condition and the crew members should be well trained in order to minimize the 
risk of loss of life. MARPOL include SOPEP requirements that necessitate that 
the ship operator equip his ships in such a fashion as to minimize the risk of oil 
pollution produced by a collision. However, even if there is not any oil leakage 
or injury, the ship will suffer damages that will affect its seaworthiness. This 
situation will cause a loss of money for repairs and a breach of commercial 
obligations.
 The collision case is noteworthy for discussion since it may result in a combi-
nation of all the above hazards for each ship involved. The COLREGS state that 
a collision is a situation where the blame falls on both parties. Consequently, the 
legal exposure for a ship operator is that he must also compensate for the 
damages of the other ships involved. This means he must pay for his own 
damages and proportionally for the damages to the other party. In terms of risk 
assessment, the obligation of a ship operator is to examine threats with respect to 
the environment and safety. By examining the roots of the collision he will fulfil 
his obligations under the ISM Code requirement for hazard identification. The 
Code includes clauses that refer to crew selection, training, maintenance and 
planning.
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 However, the real problem for a ship operator will be the financial damages that 
he will suffer. This financial impact will be determined by how severe the damages 
to each ship and the environment were. This impact could be assessed by the finan-
cial perspective already explained in this chapter. It is, therefore, important for a 
ship operator to include financial damage in his risk assessment studies. The scale 
of Table 6.6, which includes safety, environmental and financial issues, could be 
used to categorize the severity of each incident (Lois et al. 2004).
 A ship operator could use past cases to examine the probabilities of the 
damage severity for each hazard identified above. These past cases could provide 
data for case studies. Although there are some noteworthy databases, the one that 
is available is the GISIS provided by the IMO, which constitutes a report for 43 
cases where a bulk carrier was involved.
 The probabilities of each scenario are illustrated in Figure 6.14. By examin-
ing these data it appears that only in two cases were the damages negligible, 
allowing ships to make their voyages. Although no damage occurred, someone 
may expect that the involvement of authorities will cause delays, which, eventu-
ally, will produce costs. In terms of customer satisfaction, apart from the cargo 
owners and the charterers, the port state, the flag state and the classification 
society will be displeased with such an incident. It is highly likely that he will be 
liable to his contract obligations, which is a main violation of the ISO 9001:2008 
standards. Furthermore, it is likely that such a regulatory failure will be penal-
ized by the authorities. Corrective actions and further studies will also be 
required in order to investigate the cause of the incident.
 Ten incidents also produced minor damages, which of course generate some 
repair costs. Therefore, apart from the corrective actions, the financial cost in 
these cases is more severe. In terms of weighting, the financial perspective and 
the customer perspective sum to a total weight of 0.75. Consequently, the most 
important managerial perspectives have failed.
 In 16 collisions, the situation was escalated to critical, causing severe injury, 
major vessel damage and major environmental damage or missed voyages. Twelve 

Table 6.6 Severity index

Scale Definition Examples

1 Negligible Injury not requiring first aid, no cosmetic vessel damage, no 
environmental impact, no missed voyages

2 Minor Injury requiring first aid, cosmetic vessel damage, no 
environmental impact, no missed voyages 

3 Significant Injury requiring more than first aid, vessel damage, some 
environmental damage, a few missed voyages or financial loss

4 Critical Severe injury, major vessel damage, major environmental 
damage, missed voyages

5 Catastrophic Loss of life, loss of vessel, extreme environmental impact
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of those collisions caused severe structural damage to at least one of the ships 
involved. In these cases the delays produced will be higher as loss of freight could 
be involved. The repair of the damage will require a shipyard and, if the ship is 
unable to manoeuvre, this could involve towage. Therefore, the costs are signifi-
cantly higher and the reactions from the customers will be worse. Only two ships 
flooded but were not lost. Flooding in cargo spaces could damage the cargo, pro-
ducing claims against the ship operator. Another option is that the flooding could 
damage the machinery space, also generating significantly high costs. Similar con-
sequences should be expected when there is a fire on board. Although only two 
cases of fire appeared, it is evident that there is a risk of this occurring.
 In 17 cases the result to one of the ships involved in a collision with a bulk 
carrier was catastrophic, causing loss of life, loss of vessel or extreme environ-
mental impact. Eight incidents had as a result the loss of the ship. From the fin-
ancial perspective, loss of a ship will generate very high costs for the responsible 
party. Such loss may include cargo loss as well, which will significantly increase 
the compensation. Seven of the lost ships also resulted in loss of life, which 
requires an investigation by port authorities. A regulatory violation, such as ISM 
Code clauses or equipment malfunction, could lead personnel to face severe 
fines and/or criminal convictions. Two collisions caused pollution.
 In terms of severity, Karahalios (2014) ranked the results of the incidents 
using the index of Table 6.6. This ranking is shown in Figure 6.14, where it is 
very clear how catastrophic the result for a ship operator could be if one of his 
bulk carriers was involved in a collision. Two main conclusions are taken from 
this ranking: the size of the vessel and the geographical area are deterministic 
factors for the severity of the consequences. When one of the vessels involved in 
an accident is very small, as for example a fishing boat, loss of life is a highly 
likely result. The passage of a ship in areas with significant fishing activity is an 
additional risk factor. These factors should be used by a prudent ship operator to 
revise navigation procedures.
 Most of the collisions will generate critical or catastrophic results for the 
business of the ship operator due to ship damages, loss of life or marine pollu-
tion. By using scorecards, a prudent ship operator could assess what will be the 
economic impact from the different possible scenarios, since the financial per-
spective has the highest weight. The effect on customer satisfaction should be 
examined, taking into account the number of those that will be involved both at 
private and state levels. The collision cases showed the high- risk nature of the 
shipping industry. A ship operator should evaluate the commercial benefit that 
he gains avoiding any type of accident as a business strategy.
 The extensive use of risk assessment studies is a solution towards this goal. 
The internal business perspective could be used to measure the effectiveness of a 
company in doing such studies. The growth of a company in a high- risk industry 
depends on the knowledge it could accumulate by proper organization and 
recruitment, as explained in the learning and growth perspective. A precaution-
ary plan from qualified personnel is always a better solution to minimize the pos-
sibility of a catastrophic result, such as a collision.
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7 Evaluation of employees for their 
expertise in maritime regulations

7.1 Introduction
Regulations are introduced into the shipping industry as a result of accidents or 
pollution incidents. However, when there is a lack of data, the involvement of 
experts in providing qualitative and quantitative information is a common prac-
tice in regulatory processes. In a similar way, a ship operator needs personnel 
with adequate knowledge on regulatory implementation. Therefore in both cases 
it is necessary for a public or private organization to identify those individuals 
that have a degree of expertise. To date, there is no universally acceptable solu-
tion with respect to the problem of determination of an individual’s expertise in 
an area. In the following sections some key points are discussed regarding the 
evaluation of a person’s expertise.

7.2 The role of experts in regulatory compliance

When evaluating maritime regulations, the regulators have experienced some 
problems. In the IMO, by using the FSA studies, it was revealed that the results 
are very likely to depend on the different data that will be selected and evaluated 
(Rosqvist and Tuominen 2004). An example to illustrate this issue is the differ-
ence between the FSA conclusions made by Greece and the UK regarding the 
double-skin bulk carriers’ efficiency (IMO 2004). Although the studies were
carried out based on expert judgements, the results from the Greek research 
group were questioned by the UK group as follows:

Regarding costs, the IC FSA study used a spectrum of owners, operators 
and shipyards to provide them and we believe them to be accurate. These 
costs are also used to compare with those used independently by the IACS 
andJapanesestudies.However,thefiguresprovidedbythe‘HellenicShip-
ping Industry’ experts differ widely, without explanation.

 However, using statistics to process a large volume of data could be a critical 
issue that may affect the validity of studies. Especially for the ship’s safety, the sta-
tistical distribution of the causes of shipping accidents is affected by the different 
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viewpoints of accident analysis and investigation approaches (Celik et al. 2010). 
To address such limitations, alternative methods, such as the event- tree analysis, 
have been developed. This method starts with a hazard and works forwards to 
describe all the possible subsequent events, so as to identify the sequence of events 
that could lead to a variety of possible consequences (Aslan and Deha 2008). In the 
absence of databases or due to lack of time, a ship operator may have to rely on his 
managers to provide qualitative and quantitative information. For these reasons, 
many academics are using this approach, referred to as expert judgement.
 The selection of experts in FSA studies is crucial with respect to the quality 
of their results (Rosqvist and Tuominen 2004). It is therefore important for ship 
operators to identify those people who would participate in risk analysis studies, 
especiallywhenexpertiseinthemaritimeregulatoryfieldisrequired.
 The points that need attention in these cases are:

1 peoplewhowouldparticipateshouldbesufficientinnumber;
2 participantsneedtohaveexpertiseintheappropriatefield;
3 expertise should be proven.

 A ship operator is also obliged to carry out risk analysis studies through a risk 
assessment requirement. Those studies should include data from previous accidents 
in order to determine their frequency and consequences. As Karahalios (2014) sug-
gested, it is important for a ship operator to include commercial consequences of a 
hazard occurrence. Those databases should be used for assessing the regulatory per-
formance of an organization. Comparison should also regularly be carried out with 
studies that have been published by international organizations. Hazards are usually 
associated with maritime regulations. However, these hazards may be linked with 
commercial management, such as the recruitment of crew members.
 Inorderforashipoperatortofulfiltheserequirements,hedependsonthesize
and structure of his organization. A large ship operator will have many employees 
with a variety of backgrounds to choose from. Examples of such employees may be 
some of the crew members who have already gained knowledge as per STCW 
requirements, and will be promoted to land jobs, while they are likely to be used by 
ashipoperatorasasourceofqualifiedmanagers.Engineers,navalarchitectsand
graduateswithshippingbusinessdegreesveryoftenfulfilmanyotherpositionsin
shipping companies, as they have to carry out risk analysis studies as part of their 
daily duties, and occasionally train their subordinates. The mixture of these people 
will possibly form the structure of a ship operator’s organization. However, in some 
cases it may be wiser to include external individuals to increase the internal validity 
ofthesestudies.Forasmallershipoperatorthiswouldbemoredifficultaswellas
time consuming, and so he may need to rely on the assistance of marine consultants.

7.3 Who is an expert?
Anindividual’sexpertiseinafieldishardtodetermine.Toqualifysomeoneas
an expert, people usually use certain criteria, such as relevant education level 
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andexperienceinacertainfield.Thosemaincriteriaareusedbyindustrialsand
academics. However, when one of them is challenged, it appears that they may 
notbedeterministicfortheexpertisequalificationofanindividual.
 One of the most common criteria in determining the expertise of an individual 
istheamountofworkingexperienceinafield.Theterm‘experience’isusually
used todescribe thenumberofyearsan individualhasworked inafield.The
main supporting argument regarding experience is that people who do a task will 
keep improving until they eventually accumulate knowledge of almost every-
thingrelatedtothistask.Thistermalsoimpliesadegreeofsuccess;ifsomeone
is not good in doing a job, then he will not build his career in this job.
 Malhotra et al. (2007) carried out an interesting piece of research trying to 
associate expertise with experience in the oil and gas industry for the selection 
of quality practising managers. They found that more experienced people could 
perform better than those with limited experience in the same working environ-
ment. Their research was a good attempt to quantify and measure the expertise 
of an individual. However, those results were only indicative, because there were 
only 20 participants.
 Another method for determining expertise is to look at the way in which indi-
viduals make decisions in their area of expertise (Rassafiani et al. 2008). 
Eighteen occupational therapists, having more than five years of experience
working with children with cerebral palsy, participated in the research of Rassa-
fianiet al. (2008). These therapists were required to make treatment judgements 
for 110 cases (20 of which were repeated) of children with cerebral palsy. Two 
groups of participants were identified: one with high consistency in decision
making and the ability to discriminate between cases, and one with low consist-
encyandpoordiscrimination.Itcouldbearguedthattherapistsinthefirstgroup
had higher levels of expertise compared to therapists in the second group. 
Henceforth,thefirstgroupwereconsideredas‘highperformers’andthesecond
groupas‘lowperformers’.Thesetwogroupsdidnotdiffersignificantlyonthe
basis of length of experience or work setting, but did differ in their type of deci-
sion making.
 While experience seems to be important, some may argue that experience alone 
does not necessarily qualify someone as an expert. One must also comply with 
technological and regulatory changes. A variety of studies has shown that increas-
ing experience is not always associated with better judgements (Witteman et al. 
2012). For instance, the results of Witteman et al. (2012) showed that novice coun-
sellors performed almost on the same level as very experienced counsellors.
 Another criterion to qualify a person as an expert is their education level. Evid-
ence of education level would usually be a university degree. It is expected that the 
higher the degree title obtained by a person, the more knowledge in a field is
obtained by this person. Therefore, following this viewpoint, the expertise of a 
person is evidence- based (Germain and Tejeda 2012). Furthermore, in complicated 
industriessuchasshipping,thereareanumberofcertificatesthatareusedastrain-
ingrecords.Forinstance,inorderforapersontobeaCompanySecurityOfficer,
apartfromanyothereducationlevel,healsohastoobtainaCSOCertificate.
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 Inasimilarway,amaincertificationstandardforseamenistheSTCW,which
was introduced in 1978 (Triantafylli and Ballas 2010). Every seaman on board 
must hold certain certificates dependingonhis rank andduties. In order for a
seamantoobtainacertificate,hemusthavesomeperiodofsea-goingexperience
and attend some seminars. After passing an exam, he will obtain the appropriate 
certificate,whichmaysometimesbedeterministicforthetypeofshipforwhich
he can be recruited.
 Therefore, settingadegreeoracertificateofan individualasacriterionof
expertise may exclude valuable people. In the aviation industry, Pauley et al. 
(2009)found thataeronauticalexperiencewasnotsignificantlycorrelatedwith
ageandlevelofcertification.
 Another criterion that could be used to evaluate the expertise of a person is 
his consensus with other experts. The rationale behind this criterion is that when 
a person expresses his judgement of an issue, this judgement should not be very 
different from what other persons believe. As Weiss (2003) remarked, the 
experts in a given field should agree with each other; if they do not agree it
means that at least some of the experts are not really what they claim to be. 
Rassafiani et al. (2008) described consensus reliability as the expected agree-
ment among experts. In many studies consensus is considered of paramount 
importance.Intheshippingfield,forexample,thesafetystandardsofashipare
usually determined by the consensus among experts. Such studies also include 
assessment of risk factors (Wang et al. 2009), shipping registry evaluation (Celik 
et al. 2009) and assessment criteria for the sustainable competitive advantage of 
thenationalmerchantfleet(Yanget al. 2011).
 Although this is not conclusive, a person who states a different judgement is 
expected to bear the burden of proving such disagreement. Therefore, a practical 
issue when a group of experts is gathered in a brainstorming session, is that its 
outcome may not be the most appropriate solution, something that may threaten 
the validity of consensus reliability of such an outcome. Some academics have 
pointed out that a group of people may agree on poor answers (Weis et al. 2009). 
Therefore, although consensus could be a good indication, its validity is still 
under debate (Weiss and Shanteau 2003).
 The problems with the validity of consensus may appear when a group of 
experts has to forecast events for which no previous knowledge exists. This will 
be the typical business environment for a ship operator, when he will try to 
foresee the market in order to make commercial decisions. Due to the complex-
ity of events, it is possible for some of them to interrelate with each other, rein-
forcing or excluding one another. In that case, an invalid consensus could be 
reached by experts (Scapolo and Miles 2006).
 In addition to experience and certification, an expert should also have dis-
crimination, which is the ability of a person to identify differences on similar 
issues(Rassafianiet al.2008).Thevalueofdiscriminationissignificantwhenit
is repeated over time (Lee et al. 2012). For many researchers, the measurement 
of discrimination over consistency could identify an expert (Malhotra et al. 
2007). In such research, candidates are required to distinguish similar but not 
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identical cases. An individual with knowledge in an area should be able to 
identify issues that apply in general rules. In contrast, the expert should have 
such knowledge in order to identify differences in issues that are very similar 
and the average practitioner would not identify.
 Of course, this discrimination requires a judgement to be repeated with con-
sistency over time. Otherwise, a person’s changing judgement after some time 
without any proper justification could be evidence of inadequate knowledge
(Weiss 2003). An expert must make consistent decisions when repeatedly faced 
with the same or similar cases (Witteman et al. 2012). Many researchers suggest 
that the consistency of an expert’s answers is an indication of his expertise 
(Weiss2003;Shanteauet al. 2002). However, it is possible for a person who is 
using an incorrect rule to be inconsistent.

7.4 A survey approach to measure expertise
Asisshownbytheliterature,itappearsthattypicalqualificationscannotbeused
to determine the expertise of an individual. On the other hand, the ability of an 
expert to be consistent with his own judgements appears as a more reliable 
standard. Therefore, the following elements should be considered when choos-
ing individuals to form a panel for group decisions and forecasting.

1 Selectofcandidateswithappropriateformalqualifications.
2 Candidates shouldbeable todemonstrateknowledge inafieldbypartici-

pating in a survey.
3 Estimate the consistency of all candidates.
4 Estimate the consistency of each individual candidate.
5 Evaluate the consensus of each individual with that of all candidates.

7.4.1 Data collection

To make sure that, when selecting participants to form a panel of experts, all 
availablequalificationswillbeconsidered,acommonapproachistoconducta
survey, which could be in the form of a informal interview. Their answers could 
be used to measure the consistency of each individual. Then the answers pro-
vided by each individual could be compared to those given by other candidates 
in order to measure their consensus. If an individual’s answers are very different 
from what the majority of other candidates have answered, this could be con-
sideredasaviolationoftheconsensuscriterionidentifiedfromtheliterature.A
variety of books and guidelines should be consulted before the construction of 
the questionnaire. From these sources three fundamental issues were revealed:

1 The questions in a survey should be simple and appropriate for the level of 
the participants.

2 The personal details of participants, such as education and age, may reveal 
different schools of thought.
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3 The structure of a questionnaire should be developed in different parts, each 
targeting a part of the research aims.

7.5 Mathematical approaches to evaluate expertise
Cochran, Weiss and Shanteau are three researchers that developed the CWS index, 
which is an attempt to quantify discrimination and consistency of an individual, in 
order to measure his expertise. This could be achieved by designing experiments in 
whichpractitionersinthesamefieldarerepeatedlyquestionedaboutseveraltopics
(Weiss et al. 2009). For instance, Witteman et al. (2012) applied the experiment 
which assesses the ability to consistently discriminate. The CWS index calculates 
expertise as the ratio between discrimination and inconsistence of an expert.

CWS =   Discrimination  _____________  Inconsistency  

In the use of CWS, the terms ‘discrimination’ and ‘inconsistency’ have been
definedusingtermsrelatedtotheanalysisofvariance(Weisset al. 2009). Discrimi-
nation is the variance among averaged responses to different stimuli, while incon-
sistency is the variance among responses to the same stimulus averaged across 
stimuli (Pauley et al. 2009). The larger the value of the index (i.e. larger discrimina-
tion and smaller inconsistency) the greater the exhibited degree of expertise is.
 The index was designed to evaluate which of the participants in an experiment is 
performing better. This poses a limitation to its applicability, since it depends on the 
participants chosen for the experiment. Therefore, a careless choice of participants 
could indicate who is better among them but cannot determine that the participant 
whowillachievethehighestscorecouldbequalifiedasanexpert.
 As an alternative method, Germain and Tejeda (2012) proposed a psychomet-
ric scale. This scale consists of 18 items (Table 7.1) that measure the expertise of 
an employee. However, since it is a relatively new research approach, its value 
should be demonstrated in the future. Psychometric tests are broadly used in sta-
tistics in order to evaluate the consistency among respondents when they rate or 
evaluate a topic. A notable psychometric test is the Cronbach’s alpha (α) value, 
whichisanumericalcoefficientofreliabilitythatindicatestheinternalconsist-
ency of a model or survey. The values of this test range from 0 to 1. An alpha 
value greater than 0.7 is desirable for indices that are used as a scale (Kinnear 
and Gray, 2000). As the inter- correlations among test items increase, the Cron-
bach’s alpha values will generally increase, and this is something that is known 
as an internal consistency estimate of reliability of test scores.

7.5.1 Selection of expert candidates in the shipping industry with Exp 
index

Atypicalproblemofqualifyingapersonasanexpertforaspecificfieldisthat
manypeoplewho are qualified for the samepositionmayhave very different
academic and industrial experiences. As has been discussed in this chapter, many 
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managers in a shipping company may also have sea- going experience. For 
instance, a technical manager may be a former chief engineer or a naval architect 
orsomeonewhohasbothqualifications.Inasimilarway,asafetymanagerofa
shippingcompanymayholdonlyaseniordeckofficerlicencewithoutanyaddi-
tional academic degree. When forming a panel, the exclusion of one group of 
professionals may deprive them from getting different viewpoints.
 An interesting approach suggested by the author is to form a scale where all 
theformalqualificationscouldbeevaluatedoverall(Karahalios2009).InTable
7.2 a ranking scale is produced in a range of 1 to 5. The column with the heading 
‘Academic Certification’ lists the available degrees. The adjacent column
includesalistoftheprofessionalcertifications,whichincludetheSTCWstand-
ards,theshipsurveyorsandespeciallytheauditor’squalification,whilethearbi-
trator’scertificationisaddedontop.Thefourthcolumnfromtheleftsideofthe
table includes the years of experience in a managerial position. An individual 
mayhaveacademicand/orprofessional certification,butnotbepromoted into
such a position due to his age or lack of opportunities. This is the reason why the 
last column is added, as it includes the years of experience of an individual while 
not being in a managerial position. These criteria were selected due to their sim-
plicity and their common acceptability. The values of the proposed criteria can 
be multiplied so as to obtain an Exp value. To illustrate, a person with seven 
years as a manager and 15 years of working experience holding an MSc degree 
will be:

Exp = 4 × 1 × 3 × 4 = 48

Table 7.1 Psychometric scale that measures the expertise of an employee

 1 Thispersonhasknowledgethatisspecifictohisorherfieldofwork.
 2 This person shows that he or she has the necessary education to be an expert in his or 

herfield.
 3 Thispersonhasknowledgeabouthisorherfield.
 4 Thispersonconductsresearchrelatedtohisorherfield.
 5 Thispersonhasthequalificationsrequiredtobeanexpertinhisorherfield.
 6 This person has been trained in his or her area of expertise.
 7 This person is ambitious about his or her work in the company.
 8 This person can assess whether a work-related situation is important or not.
 9 This person is capable of improving himself or herself.
10 This person is charismatic.
11 This person can easily deduce things from work-related situations.
12 This person is intuitive in his or her job.
13 This person is able to judge what things are important in his or her job.
14 This person has the drive to become what he or she is capable of becoming in his or 

herfield.
15 This person is self-assured.
16 Thispersonhasself-confidence.
17 This person is an expert who is outgoing.
18 This person can talk his or her way through any work-related situation.
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On the other hand, a person with a HND serving as a captain for 15 years will be:

Exp = 1 × 4 × 1 × 4 = 16

Byusingthisscale,eachqualificationisincreasingthesignificanceofeachparti-
cipant. Therefore, there is a great difference produced among participants when 
experienceorcertificationisdifferent.

7.6 Estimate the consistency of candidates with AHP
Consistency of an individual can be estimated with the CWS index or AHP. In 
this book AHP is preferred because it is suitable when prior knowledge is poor 
and the data are inadequate or unavailable.
 When experts of a panel reach an agreement, the result will be to rank prior-
ities of the given problem. This ranking would then be considered of prime 
importance, as it will be used to make a decision. When such a decision is com-
mercial, the future of the company or organization may be at stake. In a similar 
way, if this decision is a risk control option, it could bring legal implications to 
the company, unless it is made wisely. Therefore, the consistency of the group 
should be carefully examined. For instance, in the AHP method it is suggested 
that small changes in priorities, such as 20 per cent, should not cause rank 
reversal (Chang et al.2007;Kahramanet al. 2007). An interesting case would 
be when the ranking of the priorities is changing among individuals. If such 
ranking changes are caused by some individuals, they should be examined, due 
to inadequate knowledge. It could also be the case that an individual with a very 
different opinion in group thinking is the real expert.

7.6.1 Conducting a survey

When a ship operator performs a survey, he can use his own personnel. 
However, there are some reasons why he could include external individuals. 
This approach would increase the expertise as well as cross- examine the 

Table 7.2 Scale of experts criteria

Rate Academic 
certification

Professional 
certification

Managerial 
experience

Experience (not 
managerial/sea service)

5 PhD Ship surveyor/auditor 20+ years 20+ years

4 MSc Captain/chief engineer 15–19 years 15–19 years

3 Postgraduate 
diploma 

Chiefofficer/second
Engineer

10–14 years 10–14 years

2 BSc Deckofficer/engineer 5–9 years 5–9 years

1 HND Other 0–4 years 0–4 years
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knowledge level of his personnel. Industrial experts who could contribute to 
thisdirectioncould includeclassificationsocieties, shippingcompanies,aca-
demicsandconsultants.Theirknowledgecouldbecollectedwithasimplified
questionnaire. In this case, anonymity is essential as it does not affect the 
opinion of the participants. However, personal details such as academic and 
industrial background could be proven to be essential for the evaluation of 
expertise.
 The internal consistency could also be affected by the number of participants. 
A high number of participants may be unanimous even if their conclusions are 
not very suitable. Including a large number of people in that study may produce 
consensusresultseveniftheyarenotexperts.Thesecondsignificantissuethat
is produced is that the individual consistency is more reliable than the overall. 
Therefore, the value of each person appears to be more important than that of the 
number of participants in a panel. By determining the inconsistent candidates, at 
least the most valuable individuals will be included in the panel. When examin-
ing the survey material it appears that the candidates could be inconsistent 
mainly for two reasons:

1 usingextremerankingwhendoingpairwisecomparisons;
2 completing some pairwise comparisons carelessly.

When such inconsistencies among industrial experts exist, some may argue that 
they were not suitable for the selected topic. However, risk in the shipping indus-
try is associated with the maritime regulations. An person within the industry 
should be aware of which stakeholder has higher authority in the regulatory 
regime. Another point could be that, due to the commercial interaction of the 
stakeholders, those in the industry may be confused about the regulatory author-
ity of each stakeholder and/or his contribution to the current system. This is why 
the rank reversal appeals to the minor stakeholders.
 In this chapter the following arguments are presented:

1 Considering a person as an expert should not rely only on his academic or 
industrial background.

2 Consistency with random judgements is very hard to achieve for an individual.
3 Consensus among a panel of experts is not a clear indication of good 

judgement.
4 It is very challenging to rely on a few industrial experts for decision making.
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