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Ladies and Gentlemen,

The title of my talk is “Safety of Shipping in Coastal Waters”, which is the same as the title of European Commission R&D project SAFECO and its continuation SAFECO II that were carried out a few years ago. These projects provided an excellent example of Hellenic-Norwegian cooperation in the area of maritime safety R&D. In the limited time that I have, I will attempt to give a very brief and general idea of the scope of these projects and of  their results. But before I do that, I have some general thoughts on maritime safety policy and maritime safety R&D, which are closely related and which I would like to share with you. Some of these thoughts appeared in an article of mine, published in Lloyds List last November
.

The IMO and a number of other important players play key roles in the development, implementation and enforcement of maritime safety regulatory policy. These players include flag states, port states, IACS and classification societies, international bodies such as the European Union,  labour organisations such as the ILO, and the whole spectrum of maritime industries such as shipowners, shippers, shipyards, P&I clubs, environment groups, and others.

Collectively, maritime safety policies advanced by the above players are classified into categories that include, among other things, training requirements and certification for seafarers, fitness for work, use of alcohol and drugs, fatigue, working and living conditions onboard, port and harbour safety regulations, navigation and pilotage, loading, stowage and discharging, fire-fighting, search and rescue, environmental protection, design, construction, and maintenance of ships, survival capability of ships, emergency and evacuation procedures, and many others.

All of the above policies must surely take credit for the acceptable safety record of maritime transport. However, it does not take too much to realise that just the sheer number of players and the vast array of topics involved in the formulation of these policies may lead to some or all of the following situations: Over-regulation, patchwork regulation, overlaps in regulation, inconsistencies in regulation, and gaps in regulation. Many industry circles feel that existing safety rules are more than adequate, but lack of enforcement or uniformity of such rules is the main factor that causes accidents. This also causes a non-level playing field that discriminates against those who play by the rules versus those who do not.  Thus, many circles profess that instead of developing new policies, the focus should be on how to best enforce existing ones.

Policies currently developed and pursued in the maritime safety area are often purported to be “proactive”. Proactive means an early stage identification of factors that may adversely affect maritime safety and the immediate development of regulatory action to prevent undesirable events, as opposed to just an after-the-fact ad-hoc reaction to a single accident. Scientific methods such as Formal Safety Assessment are considered prime instruments for the development of proactive policies.

There is a long way to go toward that end. It is no secret that much of  recent regulatory activity on maritime safety has been driven by major maritime disasters. These include the capsizing of the Herald of Free Enterprise in 1987 (193 lives lost), the grounding of the Exxon Valdez in 1989 (major pollution), the fire onboard the Scandinavian Star in 1990 (158 lives lost),  the sinking of the Estonia in 1994 (852 lives lost),  several major bulk carrier losses (e.g. Derbyshire in 1980- 44 lives lost), and, last but not least, the Erika oil spill in 1999 (major pollution). 

In that sense, maritime safety policy-making has been, and still is, very much “reactive”. In principle there is nothing wrong with this approach. In fact, it would be irresponsible not to react to or draw lessons from maritime catastrophes. However, a fundamental proviso is that the policies that are ultimately adopted in the wake of an accident should correctly identify the most important contributing factors of that accident and should be formulated in such a way so as to prevent these factors to appear again, or alleviate their consequences in case they do.

It is precisely this point that constitutes, in my opinion, a controversy in the current approach to maritime safety regulatory policy. Many of the policies that have been adopted in the aftermath of major accidents focus on “technological” solutions, even though most of these accidents were due to failures in the human element part of the equation. In fact, such solutions  include:

· Tanker design (double hulls, double bottoms): OPA’ 90 came out in the aftermath of the Exxon Valdez spill in 1989, even though the cause of the spill was human error. The EU deemed appropriate to act similarly after the Erika spill in 1999.

· Roro / Ferry design (internal subdivisions): The new SOLAS rules and Stockholm agreement came out in the aftermath of  the Estonia accident, even though this accident might not have happened if the ship’s master had not driven the ship at high speed in such extremely bad weather or if proper maintenance were carried out.

· Bulk carrier design (transverse bulkheads, etc): The new IMO/IACS rules will redefine bulk carrier design in the years ahead. It is far from clear however, whether past bulk carrier major disasters were mainly due to design faults or to other factors such as faulty loading, combination of weather and speed, or to other factors connected to human judgement or lack thereof.

The central premise behind these rules is that they would enhance safety.  An interesting question is to what extent related past accidents (not just those that gave birth to these policies) would be averted or their consequences mitigated if these rules were in place. This question is by and large unanswered. 

Also unanswered remains the question what the global operational and economic consequences of these policies might be. The only thing we know is that they are non-trivial. Entire fleets of ships not complying with these policies are rendered obsolete. Shipowners are forced either to make very expensive conversions, or purchase new ships altogether. Shipyards have to radically alter their designs to adapt to the new rules. The rules cut across the board, and force regulation-abiding shipowners to pay for the sins of those who are irresponsible and substandard. However,  fundamental questions such as what will be the benefit of such policies to maritime safety, at what cost this benefit will come about, and how these costs and benefits will be distributed remain largely unanswered. 

To the best of my knowledge, many policies in maritime safety do not set explicit targets on what measurable improvements in safety they aim to achieve. “How safe is safe enough” is the relevant question. If the policy target is, say,  “reduce the frequency of tanker spills by a factor of 5 over the next 10 years”, one would be able to assess the merits (or lack thereof) of the specific measures that are set forth to achieve that target. Was there a similar, well-defined target in OPA’90? I doubt it, and that makes the assessment of the Act very difficult. 

Absent is also an explicit determination of society’s willingness to pay to achieve safety improvements, or of  society’s opinion on who must bear the weight of such payment. Questions such as “what price safety” or “who pays for safety” are commonly asked, but I know of no definite answer to them. 

To be sure, these are not easy questions, and non-trivial analysis is necessary to deal with them. The use of the scientific method in maritime safety is growing, but is still significantly underdeveloped and so far has had little impact on policy formulation. Part of the difficulty stems from the fact that the quality of existing accident databases often leaves much to be desired, and transparency is often lacking. The Equasis database and the use of maritime black boxes are expected to alleviate this problem.

R&D sponsored by the EU and others has shown that the role of technologies that reduce the risk of maritime accidents could be important. VTMIS,  ECDIS, integrated ship control and collision avoidance systems are prime examples. In most accidents that involved collisions and groundings, the existence of such systems might have averted many of these accidents. This would not happen just because these systems would exist, but because of the assistance to the human operator they would provide. The human factor would still be prevalent, but the ability of the human would be enhanced by these systems. 

In my opinion, R&D should be carried out with the explicit purpose of evaluating maritime safety policy alternatives. These policy alternatives should be carefully assessed and compared in terms of well-defined criteria, so that the policy-maker is aware of the implications of each alternative before making a choice. There should also be more effort to analyse results of past or ongoing maritime safety R&D from a policy perspective. This would establish a better link between R&D and policy development, and guide the former so as to assist the latter. It would also help to move maritime safety policy closer to being proactive than it currently is. 

Coming now to SAFECO and SAFECO II
:

The main aim of the SAFECO project was to increase the safety of shipping in coastal waters by analysing the underlying factors that contribute to the accident risk level. This should be achieved by detailed evaluation of a range of safety critical functions by recognised experts of the project partners. The effect of each function was to be assessed by the construction of risk evaluation methodology and implementation of a risk model. Analysis of the model results should identify the most important influences on ship safety in European coastal traffic. The goal was to supply policymakers, regulators and parties in the shipping community with a model that gives an overview of ship risks. By using such a model, the impact of positive quality incentives or new rules and regulations on the enhancement of safety, efficiency and protection of the environment can be assessed. Task models on individual maritime issues are partly available, from previous research. The main basis has been damage records and/or traffic studies, as in earlier EU projects. This should also remain an important basis and input to risk analysis. However, in this project it was also the objective to develop methods for assessment of scenarios that included the difference between individual ships of varying standards and document the effect of new actions, rules and regulations before accident data become available. This should be be achieved by using simulators as a laboratory and track records to expand the data background.

The SAFECO project contributed to the following:

· The development of a Collision Avoidance Advisory System (CAAS) which has been tested in simulator exercises and implemented onboard a vessel for test trials. The system was developed by partner Kelvin Hughes and can give onboard advises according to the COLREGS Convention on the International Regulations for Preventing Collisions at Sea, 1972) based on radar information.

· The development of a Simulator Exercise Assessment (SEA) system, which has been tested in simulator exercises and is now implemented as an integral part of Kongsberg Norcontrol Systems simulators.

· The development of the Marine Accident Risk Calculation System (MARCS) which is used to quantify levels of risk and the effect of risk control options in defined geographical areas. The system is now applied in the advisory services given by project leader Det Norske Veritas.

· The development of a risk model for propulsion systems with related failure rates for the components. Partners Marintek and Det Norske Veritas have applied the model to identify critical components for improved maintenance strategies.

· The development and analysis of databases for marine casualties. This work has given the National Technical University of Athens and Det Norske Veritas valuable data to understand and model the causes and conditions resulting in ship accidents.

· The further development of structural integrity models for reliability assessments of ship designs and maintenance strategies. This forms an important knowledge basis for further research to be carried out at Insituto Superior Tecnico, Technical University of Lisbon.

· The development of a risk model for the Port of Rotterdam area and the identification of causes and conditions (including the effect of Vessel Traffic Services, VTS) that influence the level of risk in this area. The model and data were developed by partner Marine Safety Rotterdam and the Rotterdam Port Authority and is now applied to assess the effect of port regulations.

· The development of a numerical model for navigator performance. This work includes monitoring of numerous parameters during training sessions which formed the basis for the model. The model has been successfully applied to test cases, resulting in sailing trajectories to a defined port as function of parameter variations. The model was developed by Risoe and the Danish Maritime Institute and will be applied in advisory services.

· The further development of models and data to quantify the effect of ship manoeuvrability capabilities. This forms an important knowledge basis for further research to be carried out at the National Technical University of Athens.

· The development of a model to assess the effect of personal and organisational factors with particular emphasis on the effect of the International Safety Management Code (ISM). The model was developed by Marintek and Det Norske Veritas and forms an important basis for future research in this area. 

Coming now to SAFECO II, the overall objective was to devise improved technologies and organisation for internal/external communication and to demonstrate the application of risk analysis methods to assess economical benefits and safety improvements of the devised solutions for total quality operations. 

The project objectives were to: 

1. Survey of relevant projects within the 4th Framework Program which have addressed communication aspects within marine transportation. 

2. Describe main problems raised and identify proposed solutions which have been subject to research and development in these projects 

3. Describe additional solutions (equipment, training schemes, procedures, policies, etc.) for the identified problems 

4. Further develop the Collision Avoidance Advisory System (CAAS) to include a transponder interface 

5. Further develop the Collision Avoidance Advisory System (CAAS) for integration with an Electronic Chart Display (ECDIS) 

6. Further develop the Simulator Exercise Assessment (SEA) system to establish training improvement measures. 

7. Perform simulator exercises to analyse the effect of having transponder information available 

8. Describe the relationship of proposed solutions to present standards and codes (ISM, STCW, etc.) and to total quality operations. 

9. Develop risk model for the communication processes 

10. Develop models for consequence quantification (lives lost and environmental and economical impact). 

11. Evaluate solutions in terms of costs and cost distribution on parties involved 

12. Evaluate solutions in terms of risk reduction based on experiences, historical data and expert opinions. 

13. Define how solutions contribute to risk reduction by means of their mode of influence (Performance Influencing Factors – PIFs) and quantify to the degree possible the effect of the solutions on causes included in the risk model (Performance Shaping Factors – PSFs). 

14. Define scenarios for which the outlined solutions can be assessed within a risk analysis framework 

15. Analyse the defined scenarios with respect to cost/benefit within a risk framework. 

16. Further develop the Marine Accident Risk Calculation System (MARCS) to demonstrate the use of risk assessment methods for cost/benefit analysis of solutions for increased safety of shipping in coastal waters. 

The project was carried out in three steps:

Problem identification

The survey of 14 EU projects resulted in a list of 32 identified problems related to maritime communication and information exchange. Moreover, the survey identified 21 proposed solutions, which implicitly refer to problems. Identified problems were partly overlapping but formed a good basis for evaluating and structuring problems into models applicable for risk analysis.

Tentative solutions

Tentative risk control options were addressed by assessment of conceptual solutions as well as development of tools. The tentative solutions were assessed in relation to the problems identified and their mode of influence, their expected ability to increase communication reliability and efficiency, and their relationship to standards and codes.

References were also given to Vessel Traffic Procedures and training requirements. Simulator training may be one means to increase competence among ship officers and ship. The Simulator Exercise Assessment (SEA) system may provide an alternative option to the performance evaluation of simulator exercises.

The risk control options identified were evaluated in terms of tentative risk reduction effects. Three were decided to be further investigated:

· Transponders

· Standard Maritime Communication Phrases (SMCP)

· CAAS housed on ECDIS (Electronic Chart Display)

Risk assessment

The results from the problem identification phase of the project formed the basis for the fault tree models that give a structure for risk factors. Fault trees were developed according to the two approaches (1) simplified fault trees that give the relative importance of various risk factors, and (2) advanced fault trees that reflect tasks and processes related to navigation. The latter were based on the following main categories of error:

· Crew of officer with responsibility absent or absent-minded

· Erroneous data

· Compilation, interpretation, and communication of data is less than adequate

· Planning communication of plan is less than adequate

· Execution of plan less than adequate

· Internal and external quality assurance with respect to the above tasks fails.

Ladies and Gentlemen,

These two projects are certainly not the only cases of Hellenic-Norwegian cooperation in the area of maritime safety R&D. Such cooperation is wider and on going, and extends also to other shipping R&D areas, such as integrated ship control (project DISC), shortsea shipping (project SSS-CA), among others. In the 5th Framework Programme, we are already cooperating in the THEMES thematic network on maritime safety and on the ADVANCES thematic network on quality shipping.

I am sure this cooperation will continue in the future, and I am also sure that fora such as today’s will further strengthen the ties between our two maritime nations.

Thank you very much.

Harilaos N. Psaraftis is Professor of Marine Systems at the National Technical University of Athens and Managing Director of the Piraeus Port Authority. He has been a faculty member at the Massachusetts Institute of Technology from 1979 to 1989. Since 1995 he is a member of the Greek Committee of Det Norske Veritas.

� Presented at the Hellenic-Norwegian Shipping Conference, June 13, 2001.


� Psaraftis, H.N., «Let’s be proactive on safety», Lloyds List, November 13, 2001.


� For more on these and other maritime R&D projects, please visit our web site at www.maritime.deslab.naval.ntua.gr





