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Benefits of safety 
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To improve maritime safety we should look to technologies which both provide operational benefits and improve safety, argues Steve Harding
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As a ship moves through time and space – across the oceans rather than through the stars à la Captain Kirk of course – a myriad of safety systems provide protection, both technology or human related. 

Although some systems are in continuous operation, many only operate spasmodically, if at all through the ship’s life. Nevertheless, should any fail at an inopportune time, the consequences are inevitably severe.

If you’re a regulator, how can you ensure all and any of these safety systems will work correctly when needed?
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Passive and dependent safety 

Most safety systems are within a shipping company’s gift to control. There is no dependency on others for operation. That is, the systems are passive. 

To an approximation, the ship’s principals only have themselves to blame for the consequence of their negligence, and there can be no more powerful and direct motivational force to ensure that the safety systems under their control will work correctly when needed. 

Problem solved; there is no problem! 

Not quite.
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Who controls the safety system

There are safety systems a shipping company can have no control over. How well the systems work depend on the people using them. That is, the systems are dependent. This includes GPS (satellite positioning devices) and GMDSS (safety communications devices). 

Unlike passive systems, the controllers of these systems bear no direct consequence should they be negligent. They have little or no motivation to ensure they will work correctly when needed. 

Before discussing how this can be resolved, some examples to illustrate the difference between passive and dependent safety.  

Aids to navigation, such as GPS, are a dependent safety system. When it receives information for application in its decision making, a ship is dependent upon the integrity of those operating the aid(s) to navigation being used to ensure its veracity. 

The GMDSS is similarly a dependent safety system. All communications require a party to transmit and a party - with appropriate technology – to receive; the former depends upon the latter, and vice versa. 

As evidenced in the loss of the Titanic, providing the means to transmit distress alerts without ensuring the equipment used to receive them on ships in the area is working when needed is quite fatuous. 

By contrast, navigational aids, such as radar, are a passive safety system. All the information being supplied remains under the control of the shipping company, e.g. from its radar. 

Nobody else can be held directly to account should any of these aids prove not to be working correctly when needed.  

The paradox: if motivation is the key to ensuring safety systems work correctly when needed, and it is, what do you do with dependent systems where there is no motivation on those who control them? 

The solution: introduce motivation! Simple economic theory provides an explanation. 
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Costs of risk reduction

Everything on a ship is provided to enable it to operate as efficiently as possible. Further investments that increase costs are, therefore, only undertaken to improve efficiency. 

Should this efficiency investment relate to safety, its purpose is to reduce operational risk as expressed in terms of appropriate criteria, e.g., the number of people killed on the ship each year. 

The cost per unit of risk reduction (CURR) may therefore be expressed as CURR = the reduction in risk divided by the cost. 

Simple. Too simple actually meaning, more often than not, when debate is entered as to whether or not a new safety gizmo should be used on ships it reduces to an ill-informed argument between polarised vested interests who apply this formula. 

In one corner, the ship owner forced to buy the gizmo once mandated thus (may) seek to overestimate its costs while underestimating its risk reduction. 

In the other, manufacturers using a counter spin as the mandate, underestimate the costs and overestimate the risk reduction. 

Who wins this debate?  You be the judge. Suffice to say, both invariably, and hopelessly miss the point in determining the real price of improving safety at sea; self interest is to the fore!
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Additional benefit 

The debate gets more positive when you take into consideration that there are often non-safety related benefits associated with installing safety systems. 

The real price of a gizmo is determined by the magnitude of its side effects the economies of scope it can offer, not the cost of investment required or the (alleged) improvements in safety it is supposed to deliver.

Once the non-safety related benefits are as big as the costs, then the cost of risk reduction becomes zero. 

In other words, a point is reached where safety is free! 

Beyond that, if the non-safety benefits actually exceed the costs of investment the gizmo begins to make money in its own right.

The owner will buy it anyway without the need for mandate.

After all, there is no greater motivational force than lining the owner’s pockets to ensure any gizmo used in a safety system will work correctly when needed.

The ‘clever’ exponent of safety should, therefore, always seek to take full advantage of potential economies of scope in system development particularly where dependency exists. 

SUBHEAD

Examples

This was not lost on ship-shore communications pioneer Guillermo Marconi himself. 

Marconi appreciated the benefits of real-time ship-shore communications far outweighed the investment costs involved. 

Owners would, and did fall over themselves to buy radio equipment because, and only because it improved ship performance. 

That the same equipment also delivered safety benefits was, just, a side effect, albeit an important one. 

Providing the commercial operations of radio aligned with its safety functions, there could be little doubt it would always work correctly when needed.

Look at GSM. Many, if not most transport safety regulatory bodies are developing GSM to automatically and securely identify and track mobile resources such as trains. 

As Marconi would no doubt have appreciated, virtually any GSM phone, and any GSM network, already supports these applications in addition to the commercial functions they were established to provide. 

They come for free! 

And, have you ever bought a GSM phone that does not work correctly when needed? 
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Enforcing safety

Ultimately, however, there remain dependent safety systems that, with the best will in the world, can never provide commercial side effects. 

EPIRBs come to mind as an example. Here, the only motivational force that can be applied is enforcement.

Enforcement, indeed any form of rule making is, actually, just a means of artificially increasing the benefits being gained from a safety system others depend upon. That is, using the force of law to make clear to those in control that they have as much to lose should they fail in their duties as those who will directly suffer from their negligence. 

In fact, arguably, it is only where dependent safety systems are being used, and no economies of scope can exist to control or otherwise self regulate standards that enforcement is required.

Finally, which is the better policy to ensure a dependent safety system will always work correctly when needed: making use of economies of scope, where possible, or relying on enforcement? 

Who knows, but perhaps this should be expressed differently. If an organisation in the position of determining the gizmos to be mandated on ships is also responsible for enforcement, should it choose: 

A technology that offers large economies of scope, perhaps like GSM, thus reducing the need for enforcement thereby permitting cuts to be made in the organisation; or,

A technology that offers no economies of scope thus increasing the need for enforcement thereby requiring an expansion in the organisation?

Think about it.  

