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Consider a simple question.  If I rolled two sixes on some dice during one throw then how many would I be likely to achieve on the next few throws ?  The answer is it is impossible to say.  You are lacking certain information.  You do not know how  many dice I threw, how many sides were on the dice and what numbers were actually written on the dice.  In thinking about the problem we were considering the outcome and not the process that leads to the outcome. 





The problem is that for years we have been guilty of looking at out comes of safety management and only looking at part at the process.  With the increased emphasis on the systematic management of safety and on safety management systems in particularly there is a greater need for reliable indicators of performance in safety management.





Many of the indicators used in the past were very effective, but with more formalised systems demanding better data then the traditional indicators may seem to lacking.





Now seems an opportune time to critically evaluate some of the indicators that are in use today.





There is no single measure of safety and health performance that is unambiguous.  For example the research of Zohar1  can be used to show that the safety performance of a company is correlated with the status of the safety advisor as evidenced by the size of the company car provided.





Could this be used as a measure of safety performance ?  Clearly the safety performance of a company can not be improved by giving the safety officer a larger company car, but there is a clear correlation with safety performance.





This may seem trivial, but its basis is in fact, the size of the company car is a direct indicator of where that person sits in the managerial hierarchy and hence gives an indication of the level of importance that the senior management give to safety.





What then should be measured to give a good indication of safety performance.  Performance indicators have been divided by Booth and Amis2  into predictors and direct indicators,  Accident statistics are an example of direct indicators and items such as safety audit scores are examples of predictors.  





Predictors are upstream measurements of safety performance, i.e. before the event.  Unfortunately, predictors correlation with actual events can be poor.  For example Booth and Amis2 refer to an unpublished report by  Eisner3 that there is a poor correlation between safety audit star scores and accident performance in South African mines.


What then should be measured ?  As a starting point in this debate it is worthwhile examining the strengths and weakness of some of the more commonly used measures of safety performance. 





The following will be discussed; Accident statistics; Safety audit scores; Counting of near misses; Behavioural measurements; Safety inspections; Accident free time; Accident Costs; Attitudes and Miscellaneous other measures.  








Accident Data





The Arguments for the use of Accident data.  





Accident data is the most frequently used indicator of safety performance.  Safety programmes are made or broken by subsequent accident figures, are they then the ideal measure of safety performance?  Expanding the work of Booth and Amis2 the following arguments have been constructed.





The arguments for the use of accident data on the face of it are relatively strong.  Accident data is relatively easy to collect, reportable accidents in particular are difficult to suppress, because of their seriousness.  The nature of accidents is such that the reporting rate can sometimes be verified by cross checking the accident reports with the first aid box stocks. 





Accident data is also widely published in the standardised form of frequency and incident rates and can be used to bench mark the performance of the organisation against the performance of similar organisations within the same industrial sector.  This standardised accident data can prove very useful when trying to convince senior management of the need for investment in safety. 





Accident data is so obviously linked with safety performance and because of this it is probably the one measure that management easily grasp.  The relationship between safety management and accidents on the face of it appears crystal clear.





Accident reports and accident statistics also play an important part of the actual communication and management of safety because they can be used by the safety committee on the site.  It is often difficult to get safety representatives to raise valid concerns when a safety committee has been established for a long period of time.  Accident reports can be used as a focus for discussion and can be used to gain the representatives commitment to safety by encouraging them to investigate the accidents.  The accident figures themselves can be used to provoke discussions within the safety committee and from that may come suggestions for improvements.





Most importantly of all accident statistics can be used to identify trends. Before the Clapham rail accident4 for example there had been several wrong side signal failures that indicated the potential for the Clapham crash.  A wrong side failure is where the signal failed to danger,  i.e. the signal gave a green signal when a red one should have been displayed.  If these failures had been acted upon then it may be that the Clapham accident would not have occurred.  





�
The Disadvantages of Accident Data





What then are the failings of this very widely used measure ?





Firstly accident statistics are a measure of failure, not success.   Because of this they tell us what went wrong on this particular occasion and not what we have been doing right.  At the very least this can be demoralising as the individuals concerned will be given criticism and not praise.  Where else in industry is a negative measure used so frequently ?  





There are also thankfully relatively few accidents, this in turn means that the figures are subject to random fluctuations and are not reliable.  In quality management, variations in product quality are analysed and range limits are produced for ‘common’ and ‘special’ cause variations.  Common cause variations are the random fluctuations that exist in nature and special cause variations are those where the chance of  that variation occurring by chance are minute.  


As there are relatively few accidents there is no way of distinguishing between normal random fluctuations and special causes, so an effective safety programme could be ended by figures which have little or nothing to do with the original programme.





Accident statistics also tend to show the results of decisions made some time ago.  A poor decision can be made with no immediate effect on safety, however sometime later the situation can occur where the piece of equipment, or management systems is subjected to a more demanding test and the equipment, or system fails. 





The following  real life example will serve to clarify what is meant by this.  Five years ago after much discussion a chemical plant decided to install a particular design of isolator in its electrical supply.  This system operated well for five years and then without warning the isolators started to explode.  In this case it was found to be the result of faulty manufacture, however the accident figures were affected by a decision that was made five years ago.  There is also a time delay in judging the effectiveness of new measures.  If this is considered in conjunction with the previously mentioned random fluctuations then a perfectly good safety initiative could be abandoned because of random fluctuations and because of poor decisions made some time ago.





Accident data are also difficult to use in staff appraisals, managers often feel that they have no control over the accidents that happen to their staff  and are resentful of accident targets in their appraisal.  The previous paragraph highlights why this is the case, a manager will feel it unfair if they are marked down in their appraisal as a result of a poor decision several years before by a previous manager.





A major failing with accident statistics is that they do not include cases of gradually developing occupational diseases.  Accident figures concentrate on acute events, therefore only part of the safety performance of a company is being measured.  This can be a particular  problem for companies who have had a well established system for a number of years.  It can be the case that further investment in traditional safety measures may not be cost effective because of the relatively low numbers of accidents involved and that the most cost effective way of improving safety performance is to concentrate on the longer term health aspects.  





In at least one case the advice to concentrate on occupational health issues has been given in writing by the Health and Safety Executive.  Any improvements from an occupational health initiative will not be measured if accident statistics are the only measure that is employed.





Accident data also has other failings.  Accident data are direct indicators of safety performance, but they are after the event and they are poor predictors of future events.  The particular problem is trying to use accident data to assess the future risk of high consequence, low probability accidents, (a fatal accident rate based on data from single fatalities may not be a good predictor of the risk of multiple fatality emergencies.).  What would a frequency rate based on reportable accidents tell us about the possibility of another Flixborough ?  





Accidents statistics measure the injury severity, not necessarily the potential seriousness of the accident, strictly speaking accident statistics do not even do this.  In their article Booth and Amis2 state that time off work does not correlate well with true injury severity.  Therefore the reportable accident rate may vary with the known propensity for people to take different amounts of time off work for the same injury in different parts of the country.     





The reporting rate of accidents on any two sites will not be the same.  They may under or over report injuries and the reported accident rate may vary as a result of subtle differences in reporting criteria.  Variation in reporting rates is particularly important when considering the effects of promotions based on accident rates.  Prizes for accident free periods can result in the suppression of accident data.  From personal experience I have found that providing incentives based on reported accidents figures is a very good way of promoting the suppression of accident reporting.  The suppression is partially because the attitude of the peer group is in favour of gaining the incentive.





Finally accident statistics are poor at assessing the effectiveness of awareness raising exercises.  Staff become more aware of safety and tend to report more accidents, hence the awareness raising campaign may be entirely successful and the accident rate may still rise. 


Near Miss Data





The Arguments for the use of Near Miss Data
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Near miss data is counting accidents that haven’t happened.  The work of Bird and Germain5  fig1 has shown that near misses are far more frequent than accidents.  They are also upstream of accidents and as such do not require someone to be hurt before preventative action is taken. These are two very positive points in favour of the use of near miss data.





What else is in their favour ?  





Near misses are good predictors of future accidents.  Consider the Clapham train crash again,  the report4 noted that a total of  15 wrong side failures which were a result of  inadequate testing had occurred in Southern region for 1985-1987.  This was the cause that lead to the Clapham crash.





If the causes of near misses are identified and rectified then effectively one of the causes of a potential future accident is removed. Although accidents are largely preventable the outcome of that accident is a matter of chance, for example if a brick falls from a scaffold then the outcome could be one of four possible scenarios;  





The brick falls, there is no one or no equipment around and the incident causes no alarm;   �


The brick falls and narrowly misses an employee or a piece of equipment (a near miss); �


The brick falls and causes a minor injury to an employee or damages property (a minor accident); �


The brick falls and severely injures an employee or causes substantial property damage (a major accident).





The same accident cause can give rise to four different outcomes .  Eliminating the root causes of the near miss (which will occur more frequently than the minor or major accident) will eliminate the root cause of the minor and major accidents, without the resulting losses being incurred.





Due to the  relationship of near misses with accidents safety committees can also use near miss data to focus their discussions.  This could be in the form of investigations, or discussions with the ultimate aim of getting the committee more involved in the management of safety.





The Disadvantages of Near Miss Data





Why then is near miss data not frequently used ?





Firstly and most importantly near miss data is difficult to collect.  Staff are reticent enough about reporting accidents, encouraging staff to report accidents that didn’t actually happen is very difficult, people feel foolish and often there is a blame culture present within the organisation (i.e. the person is solely blamed for their accident or near accident).  The existence of a blame culture suppresses reporting, this has been seen frequently in industry as many new safety officers and union appointed safety representatives have tried to institute a near miss reporting regime.  Experience has shown that near miss reporting works well for some time and then falls into disuse  because of the factors mentioned above.





A common problem with near miss data is that even if all near misses were reported, it is unlikely that there would be enough data to produce statistically valid control limits.  The same problem exists as does for accidents, the data can be extremely variable.  This is simply a matter of ratios, there may be more near misses than accidents, however unless the site is very large then it is unlikely to produce enough near miss reports to produce statistically valid data.





The close relationship between accidents and near misses means that most of the criticisms levelled at accident statistics are valid against near miss statistics, with the additional problem that as no accident has actually happened, getting site management to perceive the importance of the event can be difficult.





�
Safety Auditing





Firstly what is a safety audit ?  According to Stranks and Dewis6 a safety audit ‘Subjects each area of an organisation’s activities to a systematic critical examination, with the object of minimising injury and loss.  Every component of the total system is included e.g. management policy, attitudes, training, features of processes’.





Indeed the safety audit has many supporters.  The Health and Safety Executive7 say that ‘All control systems tend to deteriorate over time or to become obsolete as a result of change’.  In the document ‘Successful Health and Safety Management’ they then recommend the use of safety audits.  The audit is seen as a tool for examining the existing safety management system and evaluating:





a) Whether the elements of the system are still appropriate and 


b) If the elements are still working correctly.





A commitment to safety auditing is also supported by recent serious accident investigations following the King’s Cross underground fire Fennell8 says ‘.....If the internal audit has become the yardstick by which financial performance is measured, then the safety audit should become the yardstick by which safety is measured.’





The Arguments for the use of Safety Audits





The first argument in favour of the use of the safety audit is that it is a predictor.  The audit measures safety performance against a pre-set standard, before any event has occurred and allows action to be taken before anyone is injured, or before property is damaged.  This predictive nature is obviously an important point as properly conducted safety audits should prevent accidents occurring.  The fact the audit often measures performance against a pre-set standard means that the level of improvement or deterioration can be evaluated.





The amount of deterioration or improvement can be shown numerically.  Several of the proprietary safety audit systems have scoring systems built into them for this purpose.  The scores of particular departments can be integrated into the appraisal system.  Many of the items raised as a result of an audit are directly under the control of the site management and more importantly they are perceived to be within their control, this makes safety audit scores in appraisals more acceptable than accident targets.





A well performed safety audit is comprehensive and covers all aspects of safety management, measuring it against a pre-defined standard.  Good audits should also check the theory of the management system with the reality of what is actually happening on the ground. The audit checks to see if the actuality of site operations matches up with the documented procedure.





Another point in favour of the safety audit is that the safety audit require a commitment from the organisation in terms of time and man power.  This very resource commitment indicates to the workforce that safety is being taken seriously.  Audits can also be undertaken by external personnel, giving an extra air of openness.  Such an open display of commitment will influence the workforce.    





Audits in general are a well recognised management tool in other areas of operation of the company.  For example all companies go through financial audits and those companies with quality systems undergo quality audits.  This means that most companies are very familiar with the audit as a management tool.  This familiarity can be helpful because management can see that safety can be managed and that it is not purely a matter of luck.





�
The Disadvantages of Safety Audits





The first disadvantage is that safety audits cannot be performed too frequently as they lose their effectiveness. Frequent auditing would mean that action items could not  be completed between audits and could lead to the site management becoming resigned to the continuation of the problem. The auditors also become less observant as they may see uncorrected items from the last audit which tends to demoralise them.  The site being audited may eventually also begins to see the audit less as a help and more of a hindrance.





The fact that the company is also subject to different types of audit can itself become a problem.  Safety audits are only one of a string of audits that the management are exposed to, management are expected to undergo audits and inspections for financial reasons, for quality reasons, for insurance reasons, by the Health and Safety Executive, for Good Manufacturing Practice etc. and this leads to audit fatigue.  Audit fatigue is where the site management considers the audit a chore rather than an effective management tool.





Every audit inevitably results in a long list of actions for the site to undertake either in terms of procedures that need to be modified, or in terms of physical conditions that need to be modified.  This list of corrective actions occurs as the auditors are focused on finding areas that deviate from the ideal.  These actions can often take a long time to correct and usually result in a very  negative sounding final report. A negative sounding report can have the effect of lowering morale on the site in terms of the safety effort.





Sites which undertake regular safety audits tend to be quite safety conscious and want to know how they compare with other sites in the same industrial sector.  Unfortunately there are several different types of safety audit systems that are commonly used, while these tend to be similar in the items they examine, they tend to be scored differently.  Different scoring methods makes bench-marking difficult unless there are other sites using the same audit package.





Another problem with relying too much on the scores produced by safety audits is that there can be significant differences between the scores recorded by different auditors.  Variations occur as auditors may evaluate situations in different ways, unless the audit questionnaire is very specific.  Safety auditing requires well trained personnel to be effective at all, ideally a well rounded team is required which covers several disciplines (for example safety practitioners, nurses, engineers etc.).  A well rounded team is needed so that all relevant risks can be evaluated, this in turn can lead problems in the scheduling of the audits because of the availability of team members.





To be consistent safety audit systems need to be very specific, proprietary safety audit systems although they save a great deal of time in preparation tend to be very much systems based and very general.  This generality can lead to problems, as the detailed needs of the particular company are not examined.  





In their article on the monitoring of safety performance Booth and Amis2 quote an unpublished report by Eisner3 which states that there is a poor correlation between safety audit star scores and accident performance in South African mines.  Also a manager charged with improving their safety audit score will often examine the scoring system for the audit and go for easy points, for example by ordering more safety magazines, hence improving their score without necessarily improving the safety performance of the site.  The final point about proprietary systems is that they may not be entirely relevant to the site being audited.  Proprietary systems because they are written to cover a wide range of industry may cover areas which are irrelevant to the site and may omit areas which are of special interest to the site.





Finally although the definition originally quoted says that a safety audit evaluates attitudes, they seldom do.  Most proprietary audits tend to focus on the management system on the site, with the only questions about attitudes relating to the commitment of management on the site.  Audits also tend to degenerate into large scale safety inspections, this means that the most significant cause of accidents (the human factor) is not thoroughly investigated.








Behaviour





The measurement of behaviour is a relatively recent phenomena.  Broadly speaking the process seeks to encourage safe behaviour through the use of ‘operant conditioning’.  Operant conditioning is where a behaviour is strengthened by following it with reinforcement, or diminished if followed by punishment.  An example of operant conditioning is addiction to gambling, here the behaviour (gambling) is occasionally rewarded by the individual winning, this reinforces the behaviour.  





Positive reinforcement is much more effective than punishment in safety management as it shows people the right way to do things whereas punishment only shows people what they have been doing wrong.  The behavioural approach to safety management seeks to involve workers in setting their own safety targets (based on behavioural measurement) and publicly displays their progress towards those targets.





As the worker’s self esteem is closely linked with the way in which the group is viewed, and the success of the group is based on their progress towards these targets.  The argument goes that staff will become more interested in helping their group achieve its targets and so improve the groups perception and hence their own standing within the community.





Several studies9,,10,11,12have shown very encouraging results with this technique, although  the details of these studies would be too lengthy to discuss in this article.





�
The Arguments for the measurement and feedback of behaviour





�


The most obvious factor in favour of the use of behavioural measurement and feedback is that it is a predictor (of accidents) and it appears to be well correlated with accident performance.  The number of ‘at risk’ behaviours that can be observed is large, hence statistically valid limits can be determined and significant trends can be separated from random variations.  For example the way in which a job is performed could be observed every time that job is performed.  This would give a very large number of measurements on which to base the statistics of safe and unsafe actions.





The information that is fed back to the employee is, generally speaking positive.  That is the information is a measurement of success and not failure, for example the percentage of actions that were observed that were positive.  Positive information can be fed back to employees fairly soon after the event, which in turn helps to emphasise that the results are under their control.  For example weekly charts are posted in very public places showing the progress of the group towards their own target.  The targets are normally set by the work group and may be something such as ‘This group will achieve a wear rate of 80% for hearing protection within two months.’





Using behavioural measurement techniques is distinct from discipline, as it demonstrates and encourages the right action. Before the right action can be demonstrated it must be determined and discussed in advance, so that there are no arguments later in the programme about what is and what is not the safe way of performing a job.  





This action may never have been undertaken before and the very fact that the right way of performing a task is being analysed and communicated will help to improve safety performance.





The regular feedback of positive information can be used to stimulate interdepartmental rivalry, and this will not be at the expense of accident data being suppressed.  This can also sometimes have the additional effect of reversing the normal peer pressure so that the safe way of doing things becomes the accepted social norm.





The data from behavioural measurements is also fairly reliable as the data is being recorded by trained individuals, and their performance can be cross checked by having multiple observations of the same action.  Observing the behaviour also gives the opportunity to give the operator immediate feedback on the things that they are doing well, (with later coaching on things that could be performed better), providing a natural reinforcement of the safe behaviour.





Another advantage of behavioural measurements is that behavioural measurements can easily be integrated into the appraisal system as the behaviour of staff is directly under the control of the area manager/supervisor.





A final advantage of the behavioural measurement and feedback approach is that it should eventually change attitudes.  If someone modifies their behaviour because they are being observed, or because of the pressure from their peer group, they will be in a state of cognitive dissonance.  Cognitive dissonance is where a person’s  behaviour does not match their attitudes.  Gross28 tells us that a classic example of when dissonance is likely to arise is if we smoke and also believe that smoking causes cancer: Assuming that we would rather not have cancer, the cognition ‘I smoke’ is psychologically inconsistent with the cognition ‘smoking causes cancer’.  Perhaps the most efficient way to alleviate this dissonance is to stop smoking.  What actually happens with most people is that they will work on the other cognition and do things such as belittle the effects of smoking; associate with other smokers; make a virtue out of it by developing a devil may care image.  All of the factors mentioned above help to reduce dissonance.  The human being attempts to appear both rational to others and to themselves.  





When behavioural measurement and feedback is used in safety, dissonance is created and to alleviate this conflict either the behaviour or attitude must change.  Because the behaviour is being held static by the observations and by the peer group the attitude should change to match the behaviour.





The Disadvantages of Using Behavioural Measurement and Feedback





The first problem is that all of the safe ways of doing things need to be identified and disseminated to staff.  This is a very big exercise as it means that all jobs must be analysed and the safe way of performing the job agreed.  This requires a significant amount of time and resources, however it should result in an improvement in safety performance even without the behavioural measurement and feedback as the staff will be involved more in the safety effort and because the staff will feel that they are of more importance.





Observers need to be trained and need to be allowed a fair amount of time to perform enough observations to get good reliable results, which has obvious cost implications.





With any programme that requires such a large amount of time, the ultimate sustainability of the programme has to be questioned.   In the UK behavioural measurement and feedback is relatively new and has not been in use on any site for more than two years, hence there is no available data in the UK to demonstrate the sustainability of this type of programme (although behavioural based safety programmes have been run in the USA by for example Krause since the mid 1980’s).





Probably the biggest concern with behavioural measurement is the time and commitment that it takes from management.  Everything hinges on the commitment of management, without commitment all down the management line observations cannot be made in large enough numbers, and corrective actions will not be taken.





Attitudes





Closely related to the measurement of behaviour is the measurement of attitudes.   The Health and Safety Executive21 have recognised the use of attitude measures in safety management but have given little guidance on how to perform them.  There is no reason why guidance could not be issued, however the use of attitude surveys in safety management has remained firmly in the hands of specialist researchers, with little published to show their construction, or how to use them effectively.





Why are attitudes considered to be significant ?  A 198522  report by the Accident Prevention Advisory Unit of the Health and Safety Executive found that senior management failures resulted in 61% of the total accidents and that 47% of those accidents had software (human) causes.





The importance of human factors in safety was underlined by Mr. J Rimmington the former Director General of the Health and Safety Executive who was quoted as saying23:-





‘We seem to have passed the era where the need was for further engineering safe guards....... What we need to do is to capture the human factor......’





Furthermore the Advisory Committee on the Safety of Nuclear Installations (ACSNI)  third report24 states that ‘It has been cogently argued that risks are culturally defined.  That is, as people become socialised they adopt the definition of what is risky and what is not from their social group and organisation to which they belong ...........The values and norms of the social group constitute the basis for the perceived realities of their members’.





These reports confirm what many people feel about attitudes, that is attitudes must be important in safety as so many accidents have a human cause, or are the result of a deliberate act.  This shows that attitudes must be important in the management of safety.  Most accident have human error as at least one of their causes, and the risks that one person is willing to take will be determined by the attitudes of their social group.  





If we know the attitude of the social group, then we will be in a better position to know the areas of weakness in the organisation and we should be better able to deal with them.





The Arguments for the Use of Attitude Measures 





Firstly, attitude measurements are an upstream measurement, and should be a good predictor of safety performance (Zohar1 and Cooper and Phillips25 have confirmed this by correlation with traditional safety measures).   If used correctly then a safety attitude questionnaire should be a useful quantifiable diagnostic tool that can be applied at site and departmental level.  By appropriate analysis a safety attitude questionnaire should give some indication as to the effectiveness of communication between levels of management and within individual departments.  





Attitude measurements can be taken before and after an intervention to see the effect of the intervention.  Unlike accident data the climate measure should reveal the effects that the intervention has had on the attitudes themselves.  This differs from accident data for example, as the random nature of accidents; the fact that they often reflect the situation some time ago and the fact that reporting levels are often influenced by the level of awareness of the individual, means that the intervention itself will affect the number of accidents reported.  This in turn means that the accident statistics cannot be used for measuring the success or failure of a programme aimed at raising the awareness of safety..





The underlying aim behind most safety interventions is to change behaviour.  The change in behaviour could be measured directly, however if a change in behaviour is to become permanent  then the attitude will change.  The change will occur because of the process of cognitive dissonance, it is therefore possible to measure how effective the intervention has been on all departments and management layers in one exercise.





Most importantly attitude surveys measure the ‘soft’ areas of safety, such as communication and perceived level of management commitment, which are difficult to quantify in any other way.  For example some of the essential features that predict a successful safety culture as determined by the CBI26 are listed below :-  





The leadership and commitment of top management, which is demonstrated in a genuine and visible way.


Acceptance that the safety programme is a long term strategy that requires sustained effort and interest.


A policy statement of high expectations and conveying a sense of optimism about what is possible which is supported by adequate codes of practice and safety standards.


Health and safety should be treated as seriously as other corporate aims and properly resourced.


Health and safety must be a line management responsibility.


‘Ownership’ of health and safety must permeate all levels of the workforce.  Ownership requires employee involvement, training and communication.


Realistic and achievable targets should be set and performance measured against them


Incidents should be fully investigated.


Consistency of behaviour against agreed standards should be achieved by auditing and good safety behaviour should be a condition of employment.


Deficiencies revealed by investigation of audit should be remedied promptly.


Management must receive adequate up-to-date information to be able to assess performance.





As can be seen, many the items listed above are ‘soft’ issues which are not easily measured by traditional techniques.  Several of these items revolve around commitment, ownership or communication, these would be virtually impossible to measure using traditional techniques. The measuring of ‘soft’ issues is then where a safety climate measure has its value.





The Disadvantages with the Use of Attitude Measures





The major problem with attitude surveys is that attitudes and actions do not always coincide.  Consider the following quotation from the report into the Clapham train crash,27 when talking about the expressions of concern for safety, which were expressed time and time again to the enquiry by the staff involved, it was noted that





‘.......the remainder of the evidence demonstrated beyond dispute two things.





(i) There was total sincerity on the part of all who spoke of safety in this way but nevertheless





(ii) There was a failure to carry those beliefs through from thought to deed.’





This single statement seems to render all work on attitude measurements useless because it says that attitudes and behaviour are not linked.  This would make any attitude measure useless as a predictor of safety performance, however as mentioned previously the scores on a properly constructed safety climate measure have been shown to give a good correlation with safety performance, where that performance was measured using more traditional techniques.  More of a problem perhaps is that attitude surveys cannot be performed too frequently, otherwise they lose their effectiveness.  





A problem may also be encountered because the questionnaires returned are likely to be from those who have strong views either way.  This polarisation can be partially overcome by having a suitable person from within the organisation draft a letter to accompany the questionnaire stating its importance.





Finally the wording of the questionnaire is critical leading questions or badly phrased questions can give totally misleading results.





Safety Inspections and Safety Sampling





Before the pros and cons of safety inspections are discussed, it may be as well to clarify what is meant by the term safety inspection.





‘A safety inspection is a scheduled inspection of premises, or part of same by personnel within that organisation, possibly accompanied by an external specialist.’13 





Safety inspections have been a mainstay of safety management for many years and are considered so important that the right to perform them has been enshrined in legislation.14  





Safety sampling is a more specific safety inspection technique, where particular items are examined in a relatively short timescale.  It has the advantage of being more specific and focused than a normal safety inspection, but shares many of the strengths and weaknesses of safety inspections and so for the purposes of this exercises will be combined with safety inspections.





The Arguments for the use of Safety Inspections and Sampling





Safety inspections may involve shop floor staff, this is extremely important as it helps to give the ownership of safety to the workers.  In other organisations the inspections may involve line managers and /or safety representatives.  Safety inspections are also an extremely visible part of safety management, equally important is that they give a picture of the actual conditions on the shop floor, and  normally provide a list of items requiring attention.





Some organisations have quantified their safety inspections and these scores have then been  used in appraisals, or to encourage interdepartmental competitions.  Quantification of inspections serves to promote healthy competition without the suppression of accident data.  Quantification is normally done by splitting the inspection into a number of subject areas and then rating each area on a scale, where for example 1 is poor and 10 is excellent.





Another strength is that safety inspections can be carried out on a regular basis and give quick feedback as to the state of the factory.  The quick feedback of information helps to underline the fact that safety is under the control of the workforce and that their actions can make a difference.





The Disadvantages of Safety Inspections and Sampling





Many of these strengths are also the weaknesses of safety inspections, the frequency of inspection and the fact that they produce a list of action points may mean that some of the action points have not been fully dealt with by the time the next inspection is due.  This can have a very demoralising effect on the staff performing the inspections.  The fact that the inspections normally produce a list of items requiring action, often many of which are of a fairly trivial nature also tends to overwhelm the maintenance department.  It has been my experience that in some cases because of this the representative from the maintenance department may not look as hard as some of the other inspectors, as many of the actions resulting from the inspections will fall upon the maintenance department.   





The tendency of some inspectors to look harder than others highlights another point, if the inspections are being scored and used in interdepartmental competitions, then people take the results fairly seriously.  Unfortunately the scores of the departments may not only vary with the actual conditions in that department, but also with the skill, experience and commitment of the inspector.  On an even more cynical note some inspectors have been known to use the inspections as a way of political points scoring.  The involvement of site politics in safety is ultimately very damaging for the inspections, and for safety in general and may ultimately result in some areas becoming unwilling to co-operate with the inspections.





Safety inspections do tend to produce some trivial points because generally the staff conducting the inspections have not had a large amount of training in the techniques required and quite simply it is much easier to spot something which is out of place or broken than it is to spot something that is missing, or a procedure which is not working.  Seldom are items of strategic importance discovered, and many of the items raised are of very dubious status as the potential causes of accidents. 





Because of the inspectors position in the organisation and their training, the attitudes of staff, especially management are rarely addressed, again omitting one of the major underlying causes of accidents.





Finally to conduct safety inspections properly requires time, in a busy department the time needed by the inspectors and the time taken in talking to staff can be resented.





Accident Free Period





The number of hours, days, or even years without a lost time accident is used by some companies as an indicator of their performance.





The Arguments for Using Accident Free Period





The use of accident free period as a performance measure in safety has some positive points to recommend it.  Firstly it is a positive indicator of safety performance,  people feel proud of the fact that their site has achieved such a high level of safety.





Accident free period can also be a continual reminder of safety, especially when it is displayed on boards around the site. Accident free period is easy to measure and the fact that a company appears to have a good accident record can be used to attract staff.





Using accident free period as a measure of safety performance also appears to make perfect sense.  After all if the safety management system is working effectively then there should be no accidents.





The Disadvantages Using Accident Free Period





On the other hand there are some very good reasons why accident free period should not be used as an indicator as to the effectiveness of safety management, firstly it can serve to suppress accident reporting.  If a site has not had an accident for five years every effort will be made to persuade a person who has been injured to return to work in under three days, so that the accident does not become reportable.  Suppression is more likely to be a problem if prizes or bonuses are involved. 





Accident free hours, or days give no indication of where the site is good or bad on  safety matters, it provides no data that can be useful in terms of managing safety.  The measure of accident free period is too coarse to be of use in the day to day management of safety other than as a public relations tool.





Finally the use of accident free period as a measure can give rise to cynicism.  If the official line is that there have been no accidents for so long and the workforce know that accidents are being suppressed in some way, then this lack of open communication can undermine the safety effort.  These disadvantages can not be proven as hard fact, however they result from discussions over a period of time with safety officers who have tried this technique.


�
Accident Costs





Accident costs have been used from time to time as a way of monitoring safety performance and in fact the UK Health and Safety Executive have undertaken in depth studies on the costs of accidents,15  this publication gives detailed guidance on how to collect meaningful accident costs.





The Arguments for the Use of Accident Costs 





Accident costs can be a very powerful persuader and can help to put safety into a language that senior management understand.  Accident costs can be especially powerful, if they are related to the amount of extra sales, or turnover that must be generated to cover the costs.





Expressing safety in terms of accident costs can also help safety to be integrated into the normal management systems of a company and presented on an occasional basis can continually re emphasis the ongoing costs of not being safe.





The Disadvantages of Accident Costs 





Unfortunately accident costs are difficult and time consuming to collect accurately.  Many of the costs that make the accident costs significant are the costs that are extremely difficult to quantify.  Costs such as the loss of morale, or adverse public relations impact are almost impossible to measure.  Even the costs of investigation and first aid can be difficult to assess sometimes.  Average costs have been used in the past to give an idea of accident costs16 but because these are averaged, managers often do not perceive them as relevant to their individual situation.





In many way collecting data on accident costs is similar to collecting near miss data.  The most numerous type of accident and therefore the greatest area of financial loss is property damage.  





It is extremely difficult to get property damage accidents reported on a consistent basis due to the fear of reprimand.  Even if the company operates a no blame policy if the same individual has caused a similar type of incident several times then even the most lenient manager will start to express their concerns.





Accident costs are also a negative indicator, they directly indicate the current level of failure.





Because the outcome of an accident is essentially random in nature accidents costs can not be used to predict future performance.  The same occurrence may have very different outcomes depending on the situation at the time of the occurrence.





Accident costs are similar to accident statistics in that they are also difficult to use in appraisals.   The manager concerned will see them as outside of  their control in the same way that accidents are viewed as being outside of their control.





One potentially very worrying point is that accident costs also do not indicate how much the current accident prevention packages have saved, i.e. the costs that would have been incurred if safety programmes had not been in place.  The danger is that senior management do not see the whole picture and compare the current accident costs with the costs of the safety department and see that they are indeed overfunding safety.





Another danger is that continual focus on costs alone will start to devalue the moral issues involved in safety management and it will become a pure risk management exercise, balancing the potential costs of litigation against the costs of a safety improvement package, with no regard to the moral duties involved.





Finally, because of the difficulty in obtaining detailed accident costings, it is a very difficult measure to sustain.  This coupled with the potential for random variation in accident numbers and the long times scales involved in accident causation can lead to misleading figures and make it a double edged sword.





Other Measures





Specific Goals





The setting of specific goals and the monitoring of the progress towards those goals has proved itself in general management over many years.  The goals chosen are limited only by individual ingenuity.  For example the safety department could choose to count the number of interventions that the site manager has made on safety matters in the year, and then set a target of increasing it by 50% in the next year.  The important thing in safety is that those goals be relevant and will in the longer term improve safety performance.  Some of the more common measures are discussed briefly below.








Amount of management time spent on safety matters.





In their article on the monitoring of safety Booth and Amis2 quote Ryan19 who states that there does seem to be a correlation between the amount of management time spent on safety and the frequency of serious accidents.  The monitoring of management time spent on safety make some sense as it is effectively measuring the level of management commitment to safety.  Unfortunately this data is quite difficult to collect with any level of accuracy. 





How could a safety manager collect this information without asking each of the nominated executives to fill in some sort of time sheet detailing how much time they have spent on safety matters in a week or a month ?


Absence figures .





On the face of it absence figure seem similar to accident figures in that they are easy to collect, they will be better than accident figures for some purposes as they will include absences resulting from occupational diseases.   There are however regional variations in absence patterns due to cultural differences across the country and absence figures generally show a poor correlation with accident severity.  The variation is absence pattern was been stated by Booth and Amis2 in their article on the monitoring of safety performance.  the variable nature of absence patterns means that the figures would not be suitable for bench marking organisations.





Amount of safety training. 





The importance of safety training has been recognised by the Institution of Occupational Safety and Health (IOSH) to such an extent that they have published a policy on safety training20 to emphasise its importance.  The amount of safety training then could be used as a measure of safety performance.  Unfortunately measuring the amount of training only does not consider the quality, or the impact of the training and as such may bear little relationship to the actual safety performance of the site concerned.


Summary of the Measures Discussed so Far





The measures that have been discussed show that there is a variety of ways to measure the safety performance of an organisation.  The discussion should also have indicated that there is no one ideal measure of safety performance and that they all have their advantages and their disadvantages. In fact what should have become clear is that no one measure can be used to the exclusion of all others.  The measures discussed are best used as a toolkit for monitoring safety performance and should be mixed and matched to suit the organisation..





References


1. 	Zohar,D (1980) ‘Safety Climate in Industrial Organizations:  Theoretical and 	Applied Implications.’,  Journal of Applied Psychology, 65, 96-102


2.	Amis,R.H. & Booth,R.T.  ‘Monitoring Health and Safety Management.’, The 	Safety 	and Health Practitioner, February 1992, pp.43-46.


       Eisner, H.S. ‘Safety Auditing in South African Mines, British Health  and 


            Safety Society Conference  - The Role of Proprietary Audit Systems for


            Monitoring Safety Performance., BHSS, Birmingham, October 1991 - to be   


            published 


4. 	Hidden, A (1989), Investigation into the Clapham Junction Railway Accident, 	Department of Transport, HMSO. London


5. 	Bird, F. E., and Germain, G. L., (1986), Practical Loss Control Leadership, 	International Loss Control Institute, Loganville, Georgia, Institute Publishing


6. 	Stranks, J. & Dewis, M, (1986) RoSPA Health and Safety Practice, Pitman 	London 


7.  	Health and Safety Executive, (1991), Successful Health and Safety 	Management., 	Health and Safety Series booklet  HS(G)65, HMSO, London. 


8. 	Fennell, D (1988), Investigation into the King’s Cross Underground Fire. 	Department of Transport. HMSO, London


9. 	Krause, T.R., ‘The Behaviour Based Approach to Safety.’ The Safety and 	Health Practitioner, August 1991, pp 30-32


10.	Krause, T.R., ‘Safety and Quality, Two Sides of the Same Coin.’,  


            Occupational Hazards, April 1993


11.	Courtaulds Film Cellophane, (1995),  ‘Changing Behaviour, Improving  


            Safety.’ Health and Safety Information Bulletin , 229, pp11-14


12.	Cooper, M.D.,(1994) ‘Reducing Accidents Using Goal Setting and feedback: 	A Field Study.’, Journal of Occupational and Organisational Psychology, 67, 	pp219-240


13. 	Stranks, J. & Dewis, M, (1986) RoSPA Health and Safety Practice, Pitman 	London p79


14. 	Health and Safety Executive, (1977), The Safety Representatives and Safety 	Committees Regulations 1977, HMSO, London	


15. 	Health and Safety Executive, (1993), The Costs of Accidents at Work., Health 	and Safety Series booklet  HS(G)96, HMSO, London.


16. 	Ridley J (Ed) (1990), Safety at Work,  Bamber L Chapter 10 Risk 	Management: 	Techniques and Practices, Third Edition, Butterworth 	Heinnemann London


19. 	Ryan, T.G. (unpublished), ‘Organisational Factors’ Regulatory Research 	Briefing to the ACSNI study group on Human Factors and Safety, London, 	July 1991.


20. 	The Institution of Occupational Safety and Health, (1992), The Institution 	Policy on Safety Training., IOSH. Leicester


21 	Health and Safety Executive, (1991), Successful Health and Safety 	Management., 	Health and Safety Series booklet  HS(G)65, HMSO, London. 	p50


22. 	Health and Safety Executive, Accident Prevention Advisory Unit., An Outline 	Report on Occupational Safety and Health, Occasional paper Op9, HMSO, 	London.


23.	Rimmington, J., ‘Developing Safer Attitudes’, Safety Management. March 	1994


24.	Health and safety Commission, Advisory Committee on Safety of Nuclear 	Installations, study group (1993) , Third Report: Organising for Safety, 	HMSO, London


25. 	Cooper, M. D. & Phillips, R.A,‘Validation of a Safety Climate Measure.’ , 	paper 	presented to the Annual Occupational Psychology Conference. 	Birmingham 3-5 January 1994 .


26.  	Confederation of British Industry, (1990), Developing a Safety Culture., CBI, 	London


27. 	Hidden, A (1989).,Investigation into the Clapham Junction Railway Accident., 	Department of Transport, HMSO. London p163


28. 	Gross, R.D., (1992), Psychology: The Science of Mind and B
