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The World Financial Crisis and the Safety of Shipping

World trade has been on an exceptional growth path during the past half century. The world economy expanded and world trade grew with it. As a result of distributed manufacturing and other aspects of globalisation world trade grew at about two to three times the growth rate of the world GDP. As by far the largest share of world trade is carried by ship, shipping volume and ship traffic grew similarly strong. Starting from about 2006, capacity and demand were about in balance for the first time in many years for practically all types of ships. There was even an expectation that demand might out-grow capacity. There was concern, whether the world shipbuilding capacity would be sufficient for the increase in transport volume plus the necessary replacement of ships as they grew old and had to be phased out.
The financial crisis of 2008 has abruptly stopped this and led to a sharp down-turn in trade. World trade has declined by about 40% within a few months from its highest level in mid-2008 to a level comparable to that of 2005. As we all know, this has had a strong effect on many aspects of the economy and of our lives. The down-turn in world trade has resulted in a comparably dramatic reduction of freight to be transported world-wide and this just at a time, when deliveries of new tonnage from world ship-yards was at a peek. Freight rates fell rapidly and ship operators had to find ways to cope with this new situation.
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As income for ship operators and owners declines, they have to find ways to reduce cost. There are several areas where cost can be decreased in a slow market. To mention only a few:

· Save fuel by slow steaming

· Lay up some of the vessels in a fleet
· Delay maintenance and repair

· Reduce the crew

Slow steaming

Slow steaming is a very effective way to reduce fuel consumption, particularly when there is an over-capacity in the world’s fleets. As a rough figure for instance for big container carriers, fuel consumption can be reduced by 20 to 30% by a reduction of the continuous operating speed by about 10% to 15%. Reducing speed is a very sensible response to a depressed market. The operator has to check with the engine designer or manufacturer to assure that long duration operation at reduced speed does not result in technical drawbacks or problems for the ship.
Vessel Lay-up

Many vessels have been temporarily withdrawn from service. They are being laid-up with a minimum crew on board for safety and basic maintenance. Apart from possible congestion in areas favoured for lay-ups this does not have any influence on the safety of ship operations in the world. 
With the last two items mentioned, i.e. a delay in maintenance and repair and a reduction in crew there is, however, an obvious risk for reductions in ship safety. Let us look at this a bit closer.
Delay in Maintenance and Repairs

Delays in ship maintenance and repairs will at first have a positive effect on cash flow and lead to a reduction in cost. We have seen this in the past when, due to continuous overcapacity, freight rates were low and earnings in shipping were barely adequate to cover cost. This resulted in continuous attempts by some ship owners and operators to defer costly maintenance and repairs. Finally this resulted in sub-standard ships competing at an economic advantage with ships operated conscientiously. And over the years, this resulted in an increase in ship accidents world-wide. Classification Societies were of course critical with this situation; they did however have little or no executive power to enforce better maintenance or repair. Class hopping was an effective way for them to evade the pressure of Class.
This could not continue. When ship accidents further increased and particularly when tanker accidents resulted in extensive pollution of the seas, both the IMO and IACS saw the need to become much stricter. IACS for instance sharpened the transfer of class agreements, so that an owner could no longer evade the requirements of the class of his ship by changing to another, more lenient class. The frame work for maintenance, repairs and inspections was generally tightened by IMO and Class. The introduction of Port State Control, PSC, in the late eighties introduced an element of random checking with the possibility for detention of a ship in port, until repairs were made.
In the late 1990ies and early the early years of the new century - following the Erika and the Prestige accidents - political and public pressure on ship owners and operators as well as on the other stake holders in shipping increased sharply, particularly in Europe. This resulted generally in more emphasis on quality and ship safety and did soon result in a pronounced reduction in ship accidents. The fact that this coincided with a period of high demand for tonnage and consequently high freight rates made it easier for the ship operators to follow this quality path. As a result of emerging trends of globalisation such as distributed manufacturing and just-in-time-deliveries reliability of freight services gained in importance never seen before. This applies particularly to container transportation. Reliability and quality became basic prerequisites for successful shipping.
Today this situation has changed. Although we have no indication yet of increases in risk-taking in shipping and a return to the evasive culture of earlier times there certainly is the danger that ship safety may be compromised in the long run. As a consequence of the world financial crisis and the sudden drop in world trade many ship owners and operators are under extreme financial pressure today. We all have to be very alert in order to avoid a return to the situation of the 1980ies and 90ies. 
We need special vigilance from class, flag states, PSC and others.
Reduction in Crew

Next to fuel and lubrication-oil cost, the cost of crew are a dominant variable factor. It is understandable that the management of ships which in this crisis do not earn sufficiently to cover cost is looking for ways to further reduce expenses.

In container-shipping for instance many vessels are operated today with the minimum legally permissible crew as stipulated by the flag state, called “Safe Manning”. This is in contrast to practices only about one or two years ago, when most container-ships, where reliability in service is of particular importance, were operated with extra crew well above the “Safe Manning” level. This allowed crew members to perform on-board maintenance jobs during voyages and gave some redundancy in case of a crew member being out-of-shape or falling ill. Today there is little or no redundancy on board and the pressure on the crew has gone up, no doubt.

To give an example, the “Safe Manning” level for a large containership with a carrying capacity of about 8,000 TEU may be 15 to 17 crew members; when all was well, they were however operated with 22 to 25 crew members. This typically leads to a reduction in annual crew cost of about US$ 200,000 to 250,000. This is significant.
A reduction in crew will at first lead to a reduction in daily up-keep and maintenance. As the ships today generally have been in good shape and their average age is significantly lower than about 20 years ago, it will take some time for problems to emerge, if at all. There is however no doubt, that a crew reduction by about 30% will show some effect on the performance record of these vessels sooner or later.
Reduced crew will in any case lead to heavier work load for the remaining personnel. This may possibly include reductions in rest periods and will lead to increases in stress. It is generally accepted today that excessive work load, beyond a certain optimum demand or even pressure reduces performance, energy and judgement.
To understand the consequences of these developments we want to look at ship safety and the human element.
Ship Safety and the Human Element

 (Robert Bea et.al.; See also book Bengt Schager, M.Sc., maritime psychologist, “Human Error in the Maritime Industry. How to Understand, Detect and Cope” 2008)
It is well known that accidents at sea are frequently caused by human errors. It is also known that even before the crisis accidents due to human error were already increasing. Technologically, the maritime business has shown impressive development over the past decades, including increases in the size of ships, in speed, in electronic support and complexity, in the number of passengers and volumes of goods. We have to critically ask ourselves: The technology seems to be up-to-date – but are we?

Addressing the human side of shipping must be the most effective approach for increasing safety. Fortunately, such an approach is not burdened by any significant economical investments. It is relatively cheap – compared to other costs in this business – to select mariners carefully, to train and develop them and to build strong, professional and safety-minded teams. This has been realised by the IMO, where the ISM code was developed and ratified in 1993; it is part of SOLAS and is legally binding for international shipping since 1998.

Let us look at this a bit closer: High consequence accidents resulting from human errors can be dif​ferentiated into those caused by design, by construction or by operation. Accidents resulting from operations have several origins. Societal values may influence the occurrence of human or organisational errors. Economical difficulties of the ship owner or of his home country may lead to dangerous compromises and reduced safety standards. Presently we have a world-wide crisis of an extent without previous experiencein the modern world.
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Traditionally engineers concentrate their attention on the structural design of the ship, the machinery and the equipment. Reliability is seen as the correct material-thickness at the right location, fabric-ability, serviceability and accessibility. Only in recent years it became clear that in order to improve the safety of ship operations, the human element, the indi​vidual, the organisation and the total system has to be included in the considerations. The difficult task - not familiar to the engineers - is to analyse and understand the psychology of man and the interplay between man and technology. 

Human Errors
Human errors, well known to everyone from his own experience, are the basic cause of many accidents. As we are so familiar with this factor, we tend to very quickly blame accidents to errors of individuals responsible for an operation at the time of the accident. It is however a fact, that most severe accidents are caused by a catastrophic combination of human and​ organisational errors. Human errors range from misjudgement to ig​norance, folly and mischief.
Errors are intensified and become more likely in time of excessive stress and panic.
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Human performance is strongly dependent on pressure or stress, see the following figure. It is interesting to note that op​timum performance requires a certain amount of pressure, whereas excessive pressure causes anxiety and possibly even hostility. In any case the normal thinking and decision-making process is impaired under too much pressure. Slackness on the other hand also leads to low performance, as again may be known from our own experience. Both extremes can contribute significantly to incidents of human error.
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If we assume that ships were operated within the range of optimum performance before the crisis it is justified to ask whether with the decision to significantly reduce the crew we have not moved on the human performance curve into the region to the right, where performance declines noticeably.

Human errors can be minimised by creating the right environment; in the present situation we have to be alert that operational changes with the aim to save cost do not create situations which may raise the risk for human errors significantly.
Organisational Errors

The analysis of accidents with ships or offshore structures provides numerous examples of instances in which not the error of an individual but organisational deficiencies resulted in the marine accident. Collections of individuals as well as individuals in organisations (unilateral actions) contribute to accident situations. One prime cause of failures is that both organisation as well as individuals may be willing to take calculated risks. Many failures can however be tracked back to organisational malfunctions resulting in errors or bad decisions.

A number of factors with possible negative effects on organisational reliability are shown in the next figure. This is a complex issue involving the inter​action of human beings. For instance a new company goal may lead to situations where the man on board the ship is forced to conduct procedures impairing the reliability of the ship operation.
Two classes of problems generally face an organisation in making collective decisions resulting from a sequence of individual decisions: information, i.e. who knows what and when, and incentive, i.e. how is the individual rewarded, what criteria are used for his or her decisions, how do they fit the overall objective of the organisation.

In developing programs to improve management of HOE, careful con​sideration must be given to information and incentives. They strongly affect the balancing of several objectives such as cost and safety in an uncertain condition.
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The structure, the procedures and the culture of an organisation contribute to the safety of its product. The structure of the organisation may be unnecessarily complex and may demand flawless performance, (authoritarian style). This will lead to little or no feedback about operational problems to the upper management. In turn this can lead to large uncertainties or misconceptions about the overall safety standard and about the reliability of the interfaces.

The culture of the organisation is a factor affecting system reliability. For instance the dominant culture may reward risk-seeking and risk-taking, (flirting with disaster), or super human endurance leading to excessive fatigue (double watches). Another factor may be the lack of recognition of uncertainties leading to systematic biases towards optimism and wishful thinking.

System Errors

The layout, the functioning, the organisation and the control of a complex system like a ship has a strong influence on the likelihood of a failure. Poorly engineered systems will invite errors. Such systems may be difficult to operate, and maintain. System flaws that can affect marine systems are shown below.
Human performance is a function of the lead time available to re​spond to warnings in the system. Errors are compounded by the lack of effective early warning systems. If the lead time is short, there may be little time al​lowance for corrective action before the situation re​aches a critical state. On the other hand, if the system is too sensitive - resulting in frequent false alarms - operators will eventually cease to re​spond to warning signals. The time differential between the normal and alarming stages are dependent upon the sensitivity of the system to developing danger. Human per​formance is critical at the initiation of an alert stage and in expedient execution of a corrective action plan to bring the system back under control. 
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It will be just at such critical moments on board that the crew will most feel the effects of a reduction in personnel on board. 
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Effect of the Shipping Crisis on the Human Element

In light of the thoughts expressed above let us summarise the effect of the shipping crisis on ship safety and reliability. Reductions in crew will lead to an increase in the pressure on the crew on the one hand and less maintenance and repairs on board and during the voyage on the other. As most ships have generally been well maintained up to the onset of the crisis, with a basic emphasis on preventive maintenance, it will take some time, like 18 to 24 months, for the quality of the vessels to deteriorate from safe to possibly risky conditions. This we have to keep in mind. Should the recovery from the shipping crisis take longer than what we expect presently, ships will certainly have to be scrutinized much more closely with detailed inspections by the crew, the class surveyors and by PSC, Port State Control. Maintenance and repair will basically have to return to what they were before the crisis to assure continuous quality performance and operational safety.

Older ships and ships, where preventive maintenance and repair was not part of the company policy, will have to be picked out for closer surveys much earlier in order to prevent possible failures to cause damage to ship, crew and the environment. We must absolutely avoid the situation in shipping to return to earlier times when risk taking was part of the management culture of several owners/ operators. There will be no understanding from the general public for any high-consequence marine accident which my result in this general situation.
Influence of Financial Crisis on Shipbuilding Quality and Repairs
Not only freight rates have been severely affected by the world financial crisis. Also new-building prices have gone down. As they are feeling the impact of significantly lower income, some owners who may need new ship tonnage are looking for even lower new-building cost. It can be observed that new and at times exotic shipyards are being explored by some owners for cheap ships, even when special offers are available from experienced shipyards world-wide. Such new shipyards frequently lack experience with international standards, putting extra demand on owner’s inspectors and class surveyors. Even with very engaged and experienced inspectors and class surveyors it may not be possible to finally end up with a ship of adequate quality standards and safety performance. This, too, we have seen before in the seventies and eighties.
Experienced ship-yards of the world will most probably not reduce fabrication quality, as this will generally not lead to cost reductions; it may rather result in higher cost for fixing problems and for guarantee repairs. When prices are very low, they may reduce the equipment standard of their newbuildings. This again has to be agreed between owner and yard, possibly assisted by inspectors and class surveyors.
Conclusion
After about five to ten years of ideal balance between demand for shipping tonnage and supply we have, as a result of the current world financial crisis, returned to a situation of over-supply of ship tonnage with all the negative effects on performance and safety of ship operations. 

As the world economy starts to recover, world trade and shipping with it usually recovers more strongly. There are however doubts amongst economists, whether this will also be the case in the recovery from the present crisis as global production networks were severely damaged by the crisis. It is feared that the recovery may well be slower this time and it may take longer to overcome the shipping crisis. Although we have made great progress in the past in improving shipping safety from the situation in the eighties and nineties, society will not tolerate any noticeable decline in ship safety and environmental protection performance now.
Everyone in the responsibility chain in shipping has to be vigilant and alert to any indication for developing slackness in safety standards in shipping. Our initiative is meant as a contribution in this sense at this critical time.
Hamburg, 04 December 2009









