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Introduction

This paper describes the beginning of a process to change an accident investigation culture from one of blame to one of discovery and prevention. Railways are very old institutions. No matter how many management reorganisations we undergo, we still carry a lot of inertia in our culture and our thinking. At heart, most railway managers are still happy to close an accident investigation when they answer the question “Who”? rather than the question “Why”? Since very few accidents are caused by repeat offenders, this must change. We are the strategic safety professionals who must drive that change.
The Role of the Safety Professional

Professional railway safety managers or regulators may either be drawn from the ranks of serving railwaymen or may have joined their organisation with a background in general safety management. In either instance, we usually find ourselves campaigning enthusiastically for accident reduction measures because we have undergone some revelatory experience. We often find it quite incomprehensible that our fellow managers cannot see the blindingly obvious truth of the message we are trying to convey.

Many of us, however, do not directly “manage” safety. In most railway organisations responsibility for safety rests “in the line”, in the organisational structure of the various operating and engineering departments. For most of us, our role is strategic. We must provide our colleagues with the information and education to ensure that they can set the correct priorities and make the right decisions. Most of us, I suspect, enjoy reading accident reports. There is an excitement in seeing how the evidence is revealed, hypotheses tested and conclusions proven. There is an undeniably immense satisfaction in seeing lessons implemented and then proving that mitigations have worked. This experience is even more pleasing for those of us who have managed to influence our organisations to such success without having to experience the initial accident. To be able to effect such change, based either on knowledge of an incident elsewhere, or a convincing demonstration of an identified risk, is the ideal.

The real world, however, normally falls far short of ideals. I am sure that many of us have made presentations to management colleagues at business meetings and have received genuine attention. If our presentation has been at the start of the meeting, and many organisations now place safety at the start of their meeting agendas, we will have been given adequate time and will have received serious questions. However, two hours later, we suspect that our early triumph has now been overshadowed by budget reviews, punctuality performance, manpower plans, project management reports and all the other business of running a railway. It is at this stage that we realise that our real job is to raise awareness and that shock tactics are of very limited value in the context of the day-in, day-out management systems of a large organisation.

Errors

Traditionally, most railways have had a long history of attributing accidents to human error. “If a shunter had not been distracted…”, “If the driver had followed a rule correctly …”, “If someone did or did not do something…  … then the accident would not happened”. Those of us professionally involved in safety management know from work done by Reason, Rassmusson, Dekker and others that such analysis is no more effective than claiming a pedestrian could have avoided being struck crossing a road if they had left home at a different time or chosen a different route to work. We have all read enough accident reports to understand the futility of pursuing a zero tolerance target for human error. Whilst deliberate non-compliance must not be tolerated, to err is human, it is an intrinsic part of the human condition. Normally, accidents do not happen because we gamble and lose, but because we do not believe that the accident about to occur is at all possible.

We all understand that identifying latent conditions, which permit natural errors to become magnified into disasters, is at the core of our purpose. The difficulty, however, is that often this is not obvious to those with line responsibility for safety. We are not managing every station, depot, control centre or worksite. It is easy to assume, because we desire it with a passion, that all of our colleagues have undergone the revelation of accident causation that we ourselves probably experienced when we found our current vocations. All railways will place safety in prime position in their mission statements, and do so with genuine intent, but railway managers are selected for their skills and attributes to manage their particular function, rather than their insights into accident causation. We know that accidents are the result of highly complex coincidences which are rarely foreseen by those involved. They are unpredictable because of the large number of causes and the spread of information over all the participants. It is our job to bring together that spread of information in a meaningful way.
Production v Protection

The partnership between production and protection is rarely equal. From our viewpoint, this is either regrettable or inexcusable, depending on your degree of commitment to the cause, but it is understandable. Production creates the resources for protection, if the business produces no revenue, there is no funding for any activity, safe or otherwise. Process managers, therefore, must be chosen primarily for their production skills. In addition, the production information they use to manage the business is usually direct, continuous and easily understood. It is normally expressed in terms of passengers carried, length of track relayed, locomotives overhauled, punctuality achieved or profit margin on sales.

Successful protection (ie Safety), however, is shown by the absence of negative outcomes. The information is indirect and intermittent, it is hard to interpret and often misleading. Reliability is invisible, reliable outcomes are constant and there is nothing to pay attention to. We see nothing so ‘nothing’ is happening, and nothing will continue to happen. This is a deceptive diagnosis. Dynamic inputs create stable outcomes, safety is a Dynamic Non-Event. Safety awareness amongst process managers is often driven by accidents or near-miss events. This is undesirable since it leads to reactive, rather than proactive, behaviour.
The Global Cultural Environment

The past twenty years, or so, has seen a profound change in the political perception of risk management. Historically, if accident consequences (deaths, injury, damage) could be seen to be reducing, or at least not increasing, there was often a tacit public acceptance with the status-quo. Many countries, however, are now seeing a zero tolerance approach being adopted by the media, inevitably followed by the political establishment and the public. It is this trend which has led to the increasingly common desire to find a “guiding mind” to blame, and punish, after an accident. This, however, is still an “after the event” reaction, no better than our management colleagues waiting for accidents and near-misses to raise their awareness. 

Whilst not wishing to trivialise occupational or public slip/trip type accidents, major railway accidents can now be profoundly threatening to the entire organisation. There is no better illustration of this reality than the consequences of the Hatfield derailment in the UK which led to the elimination of Railtrack as a publicly quoted company. This means that measuring safety performance by counting fatal collisions or derailments is of limited value in ensuring future security. When interpreted in the public arena, the ultimate decider of our future, there will be an increasing tendency for casualty numbers to be perceived as jumping from zero to infinity with only one or two major accidents. This is a further argument for addressing the latent conditions that convert error to catastrophe.

Initiating a Change of View

The author, having rationalised the foregoing argument, is trying to initiate a change process within his own relatively small organisation. One step has been to equip colleagues with an awareness of latent defects. Initially, this is being done by making presentations to groups at all levels from the Senior Executive Management Team through to Local Safety Implementation groups. The latter include stationmasters and other direct supervisory grades. The presentation publicly acknowledges that human error cannot be “disciplined out” and that we must search for organisational latent conditions. Elements of this presentation will be demonstrated at IRSC 2007 and can be made available to any delegates who desire a copy. 
The second step has been to start to move incident investigation away from the direct line. This has been achieved by setting up a small central investigations unit, charged with leading the investigation of most serious incidents. We have also started to ensure that, where line management are used to conduct an investigation, they are not selected from the area where the incident occurred. It is believed that this simple move will help to reveal organisational causal factors in seemingly simple human error type accidents.

Raised awareness alone, however, will not bring about change. We must find a technique for providing decision makers with useable data. The traditional techniques of acting from the knowledge of a specific incident, or the recommendations arising from an individual investigation, are highly sensitive to the specific circumstances. This can result, despite the best of intentions, in organisations fighting symptoms rather than causes. Most railways analyse incident data in terms of location, equipment, hours of duty, weather conditions, length of service, etc. These context variables are good at determining the what, where and when of an accident, but are actually of very limited use in determining the why. As we all know, the real value of an incident investigation is in preventing a recurrence.
Most accident scenarios do not repeat in the same place with the same staff. If they do, management usually respond very directly! Most incidents repeat with subtle variations which defy analysis using the parameters of what, where, when and who. Incident causation analysis is not new, but many taxonomies (organised naming structures) provide too many choices and expand as new incidents are encountered. It is easy to see the temptation to add “Driver distracted by wild animal” or “Flagman struck  by lightning” after yet another unforeseen event, but this does little to help protect against a recurrence.
PRISMA-Rail: A Generic Root Cause Analysis

Irish Rail have recently chosen to adopt PRISMA-R, a root cause analysis taxonomy developed by the University of Eindhoven and used by ProRail, the Dutch rail infrastructure manager. PRISMA has its origins in the medical and chemical fields where its adoption revealed a hitherto under-recognised role of organisational factors in many accidents. This structured analysis tool was then further developed, by slight modification, to enable it to be used in a railway context.
PRISMA offers two characteristics of particular appeal to the author. It uses a strictly limited range of possible causal attributions, the Eindhoven classification model. This contains no more than about 20 categorisations, and it forces practitioners to search for ergonomic and organisational explanations before blaming individual operator actions. This is not out of any altruistic desire to avoid blame, but in recognition of the fundamental purpose of incident investigation – to identify causes and prevent recurrence by finding things that are fixable.
Because of the decision to strictly limit the available choice of causes, it is possible to identify common mode failings, such as training and competency defects, across a range of seemingly dissimilar incidents. It also provides new analysis criteria which we could use for international comparisons without having to adjust the myriad different context variables used in each of our organisations’ existing incident databases.
PRISMA has been developed by Tjerk van der Schaaf and Linda Wright at Eindhoven. They have built on the latent failure concepts espoused by Reason and the skill- /rule- /knowledge based model developed by Rasmussen.

When trained to a consistent level of competency, investigators review an incident investigation in order to produce a causal event tree. This will be a familiar concept to many, where the observed or reported symptom provides the top event. “And”/”Or” logic is then used to provide the direct and indirect causes. There are, however, some PRISMA specific rules, such as the “stop rules”. One of these is that the causal tree never extends into hypothesis. No matter how tempting, the first event in any branch must be definite, known and proven. One incidental side effect of this rule is that, if the causation tree is developed during the investigation, it can help close down some avenues of investigation and, more importantly, identify others where further research and evidence gathering may be required. 
As well as revealing the initiating conditions, investigators are encouraged to also review the recovery actions. These will be present wherever outcomes were mitigated by some intervention which reduced the severity of the consequences, or when the incident under examination is a near-miss.

Having produced a causation analysis tree which meets all the stop rules, investigators are then required to allocate one PRISMA categorisation to each initiating condition. In order to maximise the opportunity to prevent recurrence, every effort is made by this taxonomy to reveal latent conditions rather than human error or Act of God. For this reason, each condition must be reviewed using a sequential flow chart. This requires that a Technical categorisation (design, ergonomics, construction or maintenance) must first be eliminated. Next to be considered are Organisational issues (supervision, adequacy of rules or procedures, management priorities and workgroup culture). Only when all of these basically systemic issues have been considered and rejected may reviewers consider Staff related issues. Again, these 10 categories are sequentially considered in accordance with their placement in the context of the Knowledge/Rules/Skills structure. Finally, Passengers and members of the Public are considered as causal agents.
This hierarchy is deliberately designed to place those events which can be tackled by management intervention ahead of those which merely highlight the particular actions of a particular individual in the run-up to the incident.
Conclusion
It is early days and this is, for Irish Rail, a project very much under development. There is a saying amongst Air Accident Investigators that they have to deal with four fundamental truths, four unchangeable foreseeable hazards. These are Gravity, Weather, Mountains and Human Fallibility. We must all acknowledge that we cannot change the human condition, but we can change the conditions under which humans work.

I am hopeful that bringing this message clearly to all those responsible for inspection, supervision and investigation will produce real results. I am also confident that the PRISMA causation model provides a low noise filter to extract useful information from incident data, enabling the development of clear focussed preventive strategies. It may, even, give us that elusive common platform upon which we could, finally, compare our safety performance data in a meaningful way without having to surrender any of our existing contextual incident databases.
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