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ABSTRACT 

Incident reporting system has been proved to be very effective method for monitoring 

safety performance and reducing accidents. When carried out effectively, the process 

generates invaluable safety data from which an organization can learn about past 

mistakes and take steps to prevent future recurrence. But with no standards, and also 

very little guidance from publicly available literature, there are lot of differences 

among existing incident reporting systems in the different process industries in 

Sweden. This study analyzed and compared the incident reporting systems of 8 

sampled process industries in Sweden from the perspectives of an established criterion 

for designing and implementing efficient incident reporting systems through 

information gathered from mail survey, using questionnaire. Analysis of the results 

showed that none of the 8 companies met all the criteria required of an efficient 

incident reporting system. The incident reporting systems of each of the 8 companies 

met the requirements in one aspect or the other. One (1) company was found to meet 

most aspects of the criteria, (i.e. 5 aspects). These include: non provision of discipline; 

training; confidentiality; good feedback; and completion of a form by more than one 

person). Despite this, it could still not be proved that the incident reporting system of 

this company is the most efficient one to prevent accidents. The reason being that the 

company did not meet the entire requirement, and there were some aspects of the 

criteria it did not meet, but which were met by the other 7 companies. The research 

identified the need for further research which could lead to establish a unified and 

most efficient incident reporting system for the process industries in Sweden. 
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CHAPTER ONE 

BACKGROUND 
 

Van der Schaaf (1991) indicated that the engineering age and the human error age are 

the first two safety eras. The third safety era is the age of the organizational accident, 

or the socio-technical era. According to Reason (1997), the organizational accidents 

have multiple causes involving many people operating at different levels of their 

respective companies. By contrast, individual accidents are those in which a specific 

person or group is often both the agent and the victim of the accident. The 

consequences to the people concerned may be great, but their spread is limited. 

According to Reason (1997), organizational accidents, on the other hand, can have 

devastating effects on uninvolved populations, assets and the environment. 

‘……Whereas the nature (though not necessarily the frequency) of individual 

accidents has remained relatively unchanged over the years, organizational accidents 

are a product of recent times or, more specifically, a product of technological 

innovations which have radically altered the relationship between systems and their 

human elements’(Reason,1997). 

 

According to Reason (1997), organizational accidents are difficult events to 

understand and control. They occur very rarely and are hard to predict or foresee. 

Organizational accidents may be truly accidental in the way in which the various 

contributing factors combine to cause the bad outcome, but there is nothing accidental 

about the existence of these precursors, or in the conditions that created them. The 
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difficulty lies in finding the appropriate level of description. Organizational accidents 

involve a variety of systems in widely differing locations. Each accident has its own 

very individual pattern of cause and effect. All organizational accidents entail the 

breaching of the barriers and safeguards that separate damaging and injurious hazards 

from vulnerable people or assets. This is in sharp contrast to individual accidents 

where such defences are often either inadequate or lacking (Reason, 1997. pp 2). 

 

Organizational accidents in this research refer to the disasters in those complex 

process industries which are involved in hazardous technologies and operations. 

These organizational disasters in the process industries are rarely the result of a single 

error; they are more often the result of a relatively insignificant fault or error imposed 

on a number of standing faults. They stem not so much from the breakdown of a 

major component or from isolated operator errors as from the insidious accumulation 

of latent human failures within the organization. The latent failures are decisions or 

actions, the damaging consequences of which may lie dormant for a long time, only 

becoming evident when they combine with local triggering factors to break through 

the system’s defenses. In order to improve performance therefore, it is important to 

reduce the existence of standing faults, and to minimize the frequency of errors. 

 

According to Reason (1997), most organizations involved in hazardous operations 

rely heavily upon outcome measures, or, more specifically, upon negative outcome 

measures that record the occurrence of adverse events such as fatalities and lost time 
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injuries. Unfortunately, such outcome data provide an unreliable indication of a 

system’s intrinsic safety. This is especially the case when the number of adverse 

events has fallen to some low asymptotic value around which the small fluctuations 

from one accounting period to the next are more ‘noise’ than ‘signal’. In many well 

defended systems, these data are too few and too late to guide effective safety 

management (Reason, 1997).  

 

One way out of this impasse is through the use of process measures of safety. To 

apply such measures effectively, there is the need to recognize that safety has two 

faces, a negative one and a positive one. As with health, the occasional absences of 

safety are easier to quantify than its more enduring presence. An organization’s 

position within the safety space is determined by the quality of the processes used to 

combat its operational hazards. In other words, its location on the 

resistance-vulnerability dimension will be a function of the extent and integrity of its 

defenses at any one point in time. 

 

According to Reason (1997), the only attainable goal for safety management is not 

zero accidents, but to reach that region of the safety space associated with maximum 

resistance- and then staying there. Simply moving in the direction of greater safety is 

not difficult. But sustaining these improvements is very hard. To hold such a position 

against the strong countervailing currents requires navigational aids. More specifically, 

it requires a safety information system that is not only capable of revealing the right 
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conclusions about past events (reactive measures), but that also facilitates regular 

‘health checks’ of the basic organizational processes (proactive measures) which are 

then used to guide targeted remedial actions.  

 

According to Reason (1997), the terms “near-miss” and “incident” have distinct 

meanings to some people, but since this is not a universal practice, Reason uses the 

term “near-miss” to cover all such events. Reason (1997) explained that a “near-miss” 

is any event that could have had bad consequences, but did not. Also “near-misses” 

can range from a partial penetration of the defences to situations in which all the 

available safeguards were defeated but no actual losses were sustained. In other words, 

‘…they span the gamut from benign events in which one or more of the defenses 

prevented a potentially bad outcome as planned, to ones that missed being 

catastrophic by only a hair’s breadth. The former provide useful proactive information 

about system resilience, while the latter are indistinguishable from fully fledged 

accidents in all but outcome, and so fall squarely into the reactive camp’ (Reason, 

1997). 

 

According to Reason (1997), there are a number of problems facing near-miss 

reporting schemes, not least that they all depend upon the willingness of individuals to 

report events in which they themselves may have played a significant part. Reason 

(1997) explained that an informant may be willing to report an event, but may not be 

able to give a sufficiently detailed account of the contributing factors. This is because 
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reporters sometimes are not aware of the upstream precursors. On other occasions, 

they may not appreciate the significance of the local workplace factors. If they have 

been accustomed to working with substandard equipment, they may not report this as 

contribution factor. If they habitually perform a task that should have been supervised 

but was not, they may not recognize the lack of supervision as a problem-and so on 

(Reason, 1997). ‘….Together, the willingness and the ability issues are likely to have 

two effects: not all near-misses will be reported, and the quality of information for 

any one event may be insufficient to identify the critical precursors. But the very 

considerable successes of the best schemes indicate that the advantages greatly 

outweigh these difficulties. There seems little doubt that near-miss reporting schemes 

can provide an invaluable navigational aid’ (Reason, 1997). 

 

According to Reason (1997), examination of successful programmes indicates that 

five factors are important in determining both the quantity and the quality of incident 

reports. Some are essential in creating a climate of trust; others are needed to motivate 

people to file reports. The factors are: (Reason, 1997, pp197) 

i. Indemnity against disciplinary proceedings-as far as it is practicable. 

ii. Confidentiality or de-identification. 

iii. The separation of the agency or department collecting and analyzing the 

reports from those bodies with the authority to institute disciplinary 

proceedings and impose sanctions. 

iv. Rapid, useful, accessible and intelligible feedback to the reporting 
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community. 

v. Ease of making the report. 

The first three items are designed to foster a feeling of trust. Trust is the most 

important foundation of a successful reporting programme. Stubbs et al. (1999) 

indicated that confidentiality, along with immediate feedback, is a key part of the 

incident reporting programs considered to be most successful. According to Van der 

Schaaf (1991), to set up and maintain an effective near miss reporting system a 

man-machine interface or system-induced error view of human error is a pre-requisite. 

With either of these models of error causation the investigation of the incident will 

have more depth and the error control strategies will be more generic. Guarantees of 

anonymity and forgiveness also sit more easily with these approaches to error. (Van 

der Schaaf, 1991. pp 135). 

 

Van der Schaaf (1991) cited Reason (1990a) that incident and accident reporting 

systems are a necessary part of any safety information system, they are, by themselves, 

insufficient to support effective safety management. The information they provide is 

both too little and too late for the longer-term purpose. In order to promote proactive 

accident prevention rather than reactive “local repairs”, it is necessary to monitor an 

organization’s “vital signs” on a regular basis. Only these systemic factors lie within 

the organization’s direct sphere of control. Moreover, it is in the fallible decisions 

taken within these organizational and managerial sectors that most accidents to 

complex, well-defended systems have their principal origins.  
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CHAPTER TWO 

INTRODUCTION 

 

2.1 MACROERGONOMICS OF SAFETY AND HAZARD MANAGEMENT 

(HM) 

According to Smith (2002), the control of hazards by biological systems to avoid 

danger and secure survival is as old as life itself. Emergence of organized systems of 

work, more lethal weapons, and increasingly complex technology has prompted 

human appreciation of hazard control as a key to safety, security, and productivity. 

This suggests that management of hazards should represent an integral aspect of 

macro-ergonomics (Smith, 2002). According to Smith (2002), the term safety 

management and safety program refer to any organizational function or program with 

a general focus on safety and accident prevention, whereas the term hazard 

management refers to a safety program with a specific focus on detection, evaluation, 

and abating hazards. Smith (2002) indicated that hazard refers in a general sense, to 

any work design factor that elevates the risk of detrimental performance by a worker 

(employee or manager) or an organizational system. Smith (2002) emphasized that 

macroergonomic refers to the organizational design and management (ODAM) 

characteristics of a safety or hazard management (HM) function, program, or system. 

Safety performance, in a broad sense, refers to the integrated performance of all 

organizational and individual entities whose activities affect safety. ‘…Even today, the 

meaning of the term safety is not uniformly understood within the safety community 
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and elsewhere’ (Smith, 2002). Pope (1990) asserts that the term lacks absolute 

definition and is not acceptable for precise administrative language. Petersen (1971, 

p.26) suggests that “safety is not a resource; it is not an influence; it is not a 

procedure; and it is certainly not a ‘program’. Rather, safety is a state of mind, an 

atmosphere that must become an integral part of each and every procedure that the 

company has.” Zaidel (1991), with reference to driving safety, suggests that, 

“safety…represents behaviors, situations, or conditions that…are associated with 

either higher or lower probability of accidents.” (Smith, 2002. pp 200). 

 

2.2 SAFETY PROCESS MEASURES 

According to Reason (1997), organizations are made up of many elements, and if 

each element were wholly independent of the others, it would only be possible to 

assess a company’s overall safety health by measuring all the elements individually. 

Alternatively, if all the elements were closely related one to another, then the state of 

any one of them should provide a global indication of the organization’s intrinsic 

safety. Thus the reality probably lies somewhere between these two extremes, with the 

individual elements being clustered in an overlapping and modular fashion. According 

to Reason (1997), a recent review of a number of safety process measures identified 

five broad clusters, as listed below: 

 

i) Safety-specific factors (for example, incident and accident reporting, safety 

policy, emergency resources and procedures, off-the-job safety and so on) 
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ii) Management factors (for example, management of change, leadership and 

administration, communication, hiring and placement, purchasing controls, 

incompatibilities between production and protection and so on) 

iii) Technical factors (for example, maintenance management, levels of 

automation, human-system interfaces, engineering controls, design, hardware 

and so on) 

iv) Procedural factors (for example, standards, rules, administrative controls, 

operation procedures and so on) 

v) Training (for example, formal versus informal methods, presence of a training 

department, skills and competencies required to perform tasks and so on) 

 

 

2.3 OVERVIEW OF INCIDENT / NEAR MISS REPORTING 

According to Stubbs et al. (1999), incident or near miss reporting as a safety program 

feature is not a new concept. Hallgren (1992) in his review of literature notes that 

works about operation of safety programs from the 1950’s made reference to incident 

or near miss reporting. Stubbs et al. (1999) also pointed out that similar reference to 

the use of incident/near-miss reporting may be found elsewhere in safety literature, 

such as Petersen (1982) and Ridley (1994). Additionally, often cited are studies that 

have established a ratio between unsafe activities (e.g., incidents and near misses, 

minor accidents, injury accidents, serious accidents) and accidents having one or more 
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deaths (Stubbs et al., 1999). The ratios described vary widely between studies. 

Differences in definitions, industries and detail of data may account for the variations. 

Stubbs et al. (1999) also pointed out that irrespective of differences in ratios between 

studies, all agree that the number of incidents/near misses is much higher than the 

number of accidents /injuries. At the extreme end of this difference in numbers are the 

nuclear and airline industries; anything greater than an incident/near miss is a rarity 

that is usually considered to be a disaster. Reason (1997) argues that for such “high 

reliability” industries an incident/near miss reporting system is necessary. The reason 

being that actual accidents are so infrequent, and as such lessons learnt from relatively 

minor accidents prevent the needed organizational learning that is essential for 

avoidance of major accidents/disasters.  

According to Stubbs et al. (1999), the concept of using near miss/incident reporting is 

not always described in safety program literature, citing the ILO’s (1988) work on 

safety in the chemical process industry as an example. ‘…there is reference to 

accident reporting, examples of safety plans are provided and other important 

material is present; there is no reference to incident/near miss reporting’ (Stubbs et 

al.,1999). This absence is in contrast to Van der Schaaf et al. (1991) book on incident 

reporting that emphasizes the value of such reporting in the chemical industry, 

especially the poor organizational planning that led to major disasters during the 70’s 

and 80’s since both mentioned it as the primary reason for their publications. 
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Stubbs et al. (1999) observed that the use of incident/near miss reporting systems 

varies widely by industry and organization, despite its being used as an industry 

standard in the aviation, medicine and nuclear power sectors. Outside of these three (3) 

fields the use of a reporting system is largely dependent on management perception of 

the value of such a system. There is also the reported opinion (Reason, 1991; 

Salminen, et al. 1993; Toft and Reynolds, 1997) is that the use of an incident reporting 

system is directly related to management awareness of and participation in safety.  

 

2.4 RESEARCH HYPOTHESIS 

The incident reporting system has been proved to be a very effective method for 

monitoring safety performance and reducing accidents. When carried out effectively, 

the process generates invaluable safety data from which the organization can learn 

about past mistakes and take steps to prevent future recurrence. But with no standards 

and very little guidance from publicly available literature, there are a lot of differences 

among the existing incident reporting systems in the different process industries in 

Sweden. The design and quality of the incident reporting system will determine its 

performance. So, not every incident reporting system is designed and implemented 

effectively. Key concepts related to industrial safety and pertaining to human factors 

are that disasters are caused well in advance by the insidious accumulation of latent 

failures within the organization. Also the decision are made by those in supervisory or 

management positions, and in making decision risks are unknown or ignored by the 

workers and that the decisions cause normal safety mechanisms to be inadequate if 
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they are not informed and applied properly. From macroergonomics of safety and 

hazard management (HM) perspective, this inadequacy can be addressed by 

developing a proper communication and feedback safety reporting mechanisms 

between the decision makers and workers. Based on the literature review and 

specifically the recommendations from Reason (1997), Van der Schaaf (1991),  

Jones (1999), and Brazier (1994), by comparing each incident reporting system from 

the sample of process industries in Sweden with the criteria for efficient incident 

reporting systems, like PIA (Pappersindustrins Informationssystem för 

Arbetsolycksfall),  MIA (Metallindustrin Informationssystem för Arbetsolycksfall) 

and Seveso II Directive. The one which meet most of the guidelines set in the criteria 

can be regarded as the efficient incident reporting system being used at the moment. 

 

2.5 AIMS AND OBJECTIVES 

The incident reporting system has been proved to be a very effective method for 

reducing accidents, but there exist many different types of incident reporting systems. 

The major aim of this research is to compare incident reporting systems from a 

sample of process industries in Sweden in terms of criteria for efficient incident 

reporting systems. This is to help establish an efficient incident reporting system 

based on ergonomics, which can help to reduce the accident effectively. The research 

outcome is expected to benefit the process industries as well as their employees. The 

research will help these organizations to recognize the problems of their existing 
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incident reporting system and improve the system to be more effective in incident 

reporting. 

The specific objectives of this research are as follows: 

 

i) Collect and collate information on the different incident reporting systems 

ii) Analyse collected information 

iii) Compare the obtained results from the analyzes with the incident reporting 

criteria 

iv) Suggest a more effective incident reporting system for the process industry  

v) Give recommendation for improving the incident reporting system from 

Ergonomics point of view    
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CHAPER THREE 

LITERATURE REVIEW 
 

3.1 INCIDENT AND NEAR-MISS REPORTING SCHEMES 

3.1.1 Defining Near -Misses 

Reason (1997) explained that a “near-miss” is any event that could have had bad 

consequences, but did not. Also “near-misses” can range from a partial penetration 

of the defenses to situations in which all the available safeguards were defeated but 

no actual losses were sustained. In other words, ‘….they span the gamut from benign 

events in which one or more of the defenses prevented a potentially bad outcome as 

planned, to ones that missed being catastrophic by only a hair’s breadth. The former 

provide useful proactive information about system resilience, while the latter are 

indistinguishable from fully fledged accidents in all but outcome, and so fall 

squarely into the reactive camp’ (Reason, 1997 ). 

Moreover, the internal investigation of near misses should be an integral part of a 

safety management system for a major hazard facility. The internal reporting and 

investigation of a near miss should aim to prevent accidents and the occurrence of 

similar events in the future (Jones, 1999. pp 59). 

Jones (1999) indicated that definitions are important to understanding the terms 

widely used in industry when talking about incidents, and are also important when 

considering European legislation: 
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i. Major Accident ¯¯an occurrence such as a major emission, fire, or explosion 

resulting from uncontrolled developments in the course of the operation of any 

establishment covered by the Seveso Directive, and leading to serious danger to 

human health and/or the environment, immediate or delayed, inside or outside the 

establishment, and involving one or more dangerous substances. 

ii. Accident ¯¯ an undesirable event resulting in injury or damage. 

iii. Major Near Miss ¯¯ a hazardous situation where the planned safety systems 

have proved inadequate or ineffective and the consequences of which could 

reasonably be expected to lead to a Major Accident had the sequence of 

events not been interrupted by other means. A learning experience for the 

purposes of the `Seveso II Directive'.  

iv. Near Miss ¯¯ a hazardous situation, event or unsafe act where the sequence of 

events could have caused an accident if it had not been interrupted. 

v. Incident ¯¯ all undesired events, including accidents and near misses.  

vi. Direct Cause ¯¯ the immediate reason why an incident occurred. Usually 

consisting of unsafe conditions at the site or unsafe acts by a person.  

vii. Root Cause ¯¯ the factors in the system which allow the direct cause to arise. 

A failure in the safety management system. Removing the root cause will 

stop the accident being repeated. 

 

According to van der Schaaf (1991), the following “working definition” was proposed: 

A near miss is any situation in which an ongoing sequence of events was prevented 
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from developing further and hence preventing the occurrence of potentially serious 

(safety related) consequences (van der Schaaf, 1991. pp 5). 

 

i. Stopping the incident sequence may have been brought about either by 

“luck” (that is: a random combination of circumstances) or by a purposeful 

action (“recovery”) which may have been planned beforehand (as in 

procedures or safety valves), or executed on an intuitive basis at the time of 

the incident. 

ii. Consequences may include damages (material, production loss, 

environmental, etc.), injuries, or other negative effects, but they exclude mere 

psychological consequences, such as surprise, fright, etc., associated with 

experiencing such incidents and their effects. 

 

3.1.2 Accidents vs. Near-Misses vs. Behavioural Acts 

According to Van der Schaaf (1991), the iceberg model indicate that near misses are 

“caught” in between actual, but rare, accidents on the top and an enormous number 

of errors and recoveries more to the bottom. Incident propagation is assumed to 

progress from the bottom to the top, which means that chances for early prevention 

of accidents decrease as you get closer to the top. The order of incident analysis is 

assumed to be top-down, but with different starting points in the iceberg depending 

on the type (or: level) of data that trigger the detection in the first place. It is also 

assumed that modern investigation techniques will always try to get as far to the 
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bottom of the iceberg as possible and not stop at superficial descriptions of only the 

immediate events leading to an accident and its short-term consequences. Another 

vital assumption is that these three levels of the iceberg are directly related in the 

sense that they show largely overlapping sets of “root causes”: a different starting 

level should not lead to an entirely different set of root causes being identified by the 

analysis, and should also then not lead to a fundamentally different set of suggested 

actions in order to tackle these. The starting point of detecting and analysing 

incidents must therefore be determined by other dimensions, such as frequency of 

occurrence and the “visibility” of the incidents. Figure 1 shows the well-known 

phenomenon of very rare (in some companies even absent) accidents and an 

abundance of errors and recoveries. It also goes without saying that actual accidents 

have the highest visibility, but that day-to-day behavioural acts are easily to 

overlooked, although their consequences in less forgiving environments might have 

been serious. Van der Schaaf (1991) also indicated that for many companies and 

authorities near-misses may provide an optimum between highly visible (and 

detectable) but rare accidents, and very frequent but almost invisible behavioural 

acts, and that they are therefore worth collecting and analysing. 
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Figure 1. A qualitative iceberg model of the relationships between accidents, near 

misses, and behavioural acts (Van der Schaaf, 1991). 

 

According to Jones (1998), the “iceberg concept” about the proportionality between 

different categories of accidents and near misses says that the more near misses (or 

other deviations) you have the more frequently you will have accidents. Many 

companies now have an increase in the number of near misses reported specified as a 

positive indicator of performance. This is to stimulate near miss reporting and in 

recognition that more near miss reporting and in recognition that more near misses 

occur than are reported presently (see EPSC, 1996 for a discussion of other safety 

performance indicators). Jones (1999) indicated that the goal of internal company near 

miss reporting: to stimulate near miss reporting and learn lessons from them in order 

to reduce occurrences of incidents (incl. accidents and near misses). This will lead to a 

further reduction in accidents and an improvement in safety performance (Jones, 

1998). 
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3.1.3 Purposes of Collecting and Analysing Near-Miss Data 

According to van der Schaaf (1991), three general classes of purposes for collecting 

and analysing near-miss data may be distinguished as follows: 

i. to gain a qualitative insight into how (small) failures or errors develop into 

near misses and sometimes into a actual accidents; 

ii. to arrive at a statistically reliable quantitative insight into the occurrence of 

factors or combinations of factors giving rise to incident; 

iii. to maintain a certain level of alertness to danger, especially when the rates of 

actual injuries and other accidents are already low within an organisation. 

 

3.1.4 Advantages of collecting and analyzing near-misses 

The advantages of collecting and analyzing near-misses are clear, since according to 

Reason (1997), they provide free lessons. Some of those advantages are as follows: 

i. If the right conclusions are drawn and acted upon, they can work like 

‘vaccines’ to mobilize the system’s defences against some more serious 

occurrence in the future-and, like good vaccines, they do this without 

damaging anyone or anything in the process. 

ii. They provide qualitative insights into how small defensive failures can line 

up to create large disasters 

iii. Because they occur more frequently than bad outcomes, they yield the 

numbers required for more penetration quantitative analyses. 

iv. And, perhaps most importantly, they provide a powerful reminder of the 

hazards confronting the system and so slow down the process of forgetting to 
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be afraid. But, for this to occur, the data need to be disseminated widely, 

particularly among the bean counters in the upper echelons of the 

organization. The latter have been known to become especially alert when 

the information relation to each event includes a realistic estimate of its 

potential financial cost to the organization (Reason, 1997. pp 119). 

 

3.1.5 Methods for Collecting Near-Miss Data 

According to Van der Schaaf (1991), near misses may be collected by way of 

several possible techniques. They may be reported by the persons “experiencing” 

the near miss on either a voluntary or mandatory basis. They may however also, 

because of their “visibility”, be observed by registration equipment or human 

observers. Finally, they may be generated in experimental conditions, usually by 

means of complex simulation facilities. 

i. Reporting-based methods 

These methods expect the employees themselves to report on such incidents 

as part of their job; usually references are made towards preventing accidents 

happening to less lucky colleagues in the future, or it may be required or 

expected in the course of some Total Quality Programme. 

ii. Observation-based methods 

Outsiders with respect to the chain of events leading to a near miss may also 

be used to detect such incidents. In systems where near misses may be 

expected to occur predictably under certain system conditions (like starting 
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up a plant) or at regular intervals (like rush hours in a congested city) human 

observers may be trained to detect them. 

iii. Simulation-based methods 

These methods may be used to generate errors, recoveries, near misses and 

“accidents” on the basis of suitable scenarios; because the conditions are 

under the control of the experimenter very efficient data collection is possible, 

but the question is always whether these data are valid and therefore 

generalisable to the real world. Another way of using simulation facilities is 

for modelling purposes: the effects of time-stress on fault diagnosis for 

instance could be modelled in this way, and frequent errors and recoveries 

could then be used to arrive at suggestions for decision support and interface 

design. 

iv. Selecting a particular method 

It is very difficult to advise on one (or more) of the above methods in a 

particular situation. The main question to be answered first is which purpose 

(s) should have priority. There are four other aspects must be taken into 

consideration: 

a) Level and visibility of the “dangers” involved; highly visible 

high-consequence situations could favour voluntary reporting. Dangers 

which are less obvious to the reporting employees suggest the use of 

automatic recording. 

b) Amount and depth of data required: observation-based methods may 
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“produce” many more instances of near misses, but with less depth than 

reporting one’s own (partly invisible) diagnostic misinterpretations for 

instance.  

c) Phase of the (production-)system: in the design phase a simulation/modelling 

approach would probably be more fruitful than when production has already 

been started and changes in the hardware have become very expensive. 

d) Acceptability to the employees: automatic recording can give rise to concerns 

among employees who fear a “Big Brother” regime spying on them. 

Voluntary recording will only work with high personnel motivation. 

 
 
3.2 A FRAMEWORK FOR DESIGNING NEAR-MISS MANAGEMENT 

SYSTEMS (NMMS) 
 

3.2.1 General Functional Specifications For Designing NMMS 

According to van der Schaaf (1991), four (4) fundamental ideas or requirements are 

regarded here as functional specifications for designing a NMMS: 

 

i) The only function of NMMS should be to learn at an organisational level 

from the reported near miss. Organisational learning should be central to 

the NMMS, that is: a progressively better insight into system functioning, 

not into individual performance. The final goal of the NMMS is learning 

to control or manage the safety aspects of system functioning irrespective 

of the specific individuals interacting with the system. Except for 

instances of sabotage, the NMMS output should never lead to 
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“apportioning blame” to individual employees. Another aspect of the 

NMMS as a learning instrument is the self correcting nature it should 

have: by building feedback loops into the NMMS it should be able to 

improve itself continuously. 

 

ii) its coverage of possible inputs and outputs should be comprehensive; 

The NMMS should be comprehensive in several aspects: 

a) it should be able to handle not only near misses, but also actual accidents, 

damages, etc., or be capable of being linked to an existing accident 

reporting system; 

b) in its description and analysis it should pay attention not only to negative 

deviations from normal system performance like errors, failures and faults, 

but also to recoveries, the “positive deviations”; 

c) it should focus not only on technical components and human behaviour as 

contributing factors to a near miss, but certainly also to organisational and 

managerial causes. 

 

iii) The “heart” of the NMMS should be a suitable model of human behaviour 

in a socio-technical system. Following the previous point, ideally a 

complete socio-technical system model of the organisation involved 

should form the heart of the NMMS. Since such a model will not be 

readily available, at least a suitable model describing individual behaviour 
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in a complex technical environment should be chosen as the “information 

processing part” of the NMMS. This model then dictates not only the 

required input data (taken from the near miss report) but also the methods 

of analysing and interpreting its results in terms of suggestions of specific 

measures to be taken by management. 

 

iv) The NMMS should not be an “alien” system within an organisation, but 

be integrated where ever possible with other management tools. The 

NMMS must be able to benefit from and contribute to other existing tools 

for measuring or understanding an organisation’s performance, e.g. other 

safety-related information systems, audits, Total Quality programmes, etc. 

This also means that the amount of “success” of a NMMS should, in itself, 

be considered as an important measure of an organisation’s performance 

or “safety culture”. 

 

3.2.2 Basic NMMS Framework 

Figure 2 shows the proposed basic framework, consisting of seven modules which 

together should form the “building blocks” for different types of NMMS’s. 
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Figure 2. The seven modules of the basic NMMS design framework. (Van der       
        Schaaf, 1991, pp29) 
 
3.2.2.1 Processing sequence of near miss reports in the NMMS 
 

i. The Detection module contains the registration mechanism, aiming at a 

complete, valid reporting of all near-miss situations detectable by 

employees. 

ii. A NMMS that works well will probably generate a lot of “déjà vu” 

reactions on the part of the safety staff coping with a sizable pile of these 

reports. To maximise the learning effect some sort of selection procedure 

is necessary to filter out the interesting reports for further analysis in the 

subsequent modules. First of all, management objectives may of course 

lead to certain selection rules (e.g. special interest in personal injuries or 

in product quality). Even more important however would be the presence 

of unique elements or unexpected combinations of elements, visible 

1. Detection    : recognition and reporting 
 

2. Selection    : according to purpose (s) 
 

3. Description   : all relevant hardware-, human- and organisational factors 
 

4. Classification  : according to a socio-technical system model 
 

5. Computation   : statistical analysis of large database of incidents to    
uncover certain (patterns of )factors 

 
6. Interpretation   : translation of statistical results into corrective and  

preventive measures 
7. Monitoring   : measuring the effectiveness of proposed measures after   

their implementation 
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already by looking at the “raw” reports. Such reports would have to be 

ensured of the extra time and effort needed by the safety staff to apply all 

modules in these cases. 

iii. Any report selected for further processing must lead to a detailed, 

complete, neutral description of the sequences of events leading to the 

reported near-miss situation. For instance, an analysis based on Fault 

Tree techniques enables the investigator to describe all relevant system 

elements (technical failures, management decisions, operator errors, 

operator recoveries, etc.) in a tree-like structure. This tree will show all 

these elements in their logical order (by means of AND- and OR-gates) 

and in their chronological sequence. 

iv. Every element in such a tree may be classified according to the chosen 

socio-technical or human behaviour model, or at least every “root cause” 

(the end points of the tree) must be. In this way the fact that any incident 

usually has multiple causes is fully recognised: each near-miss report is 

analysed to produce a set of classifications of causal elements instead of 

the usual procedure of selecting only one of these element as “the main 

cause”. 

v. Each near-miss tree as such generates a set of classifications of elements 

which have to be put into a data-base for further statistical analysis. This 

means that a NMMS is not meant to generate ad-hoc reactions by 

management after each and every serious near-miss report: on the 
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contrary, a steady build-up of such a database until statistically reliable 

patterns of results emerge must be allowed in order to identify structural 

factors in the organisation and plant instead of unique, non-recurring 

aspects. 

vi. Having identified such structural factors (the real root causes), the model 

must allow interpretation of these, that is: it must suggest ways of 

influencing these factors, to eliminate or diminish error factors and to 

promote or introduce recovery opportunities in the human-machine 

systems and indeed in the organisation as a whole. 

vii. These suggestions to management will of course in practice be judged on 

other dimensions (e.g. time, cost) as well, but if they are accepted by 

management and actually implemented in the organisation they will have 

to be monitored for their predicted as opposed to their actual results, that 

is: for their effectiveness in influencing the structural factors they were 

aimed at. This may be done by the NMMS itself (see the feedback loop 

depicted in the 7-module framework): in the period following the 

introduction of the measures, near-miss reports should show a different 

frequency of occurrence for these factors. If a plant has one or more 

safety-performance measuring systems apart from the NMMS (like 

auditing-based systems) then some effect will probably be detectable by 

these independent indicators of safety also, depending on the degree of 

“overlap of content” between such separate systems and the NMMS. 
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3.2.3 Extended NMMS Framework 
 

Van der Schaaf (1991) indicated that the learning process thus takes place at the 

level of “end-users” (e.g. operators, train drivers, etc.) their direct supervisors and 

the local safety staff. Feedback loops which make this learning process possible are 

not only the “monitoring” loop from module 7 or 6 (see Figure 2) back to Module 1 

(see Figure 2.), but also several smaller loops within the framework: e.g. in 

modelling module 6 may very well influence module 4, which in turn may change 

the ways in which the “input” modules 1, 2 and 3 operate. At a higher organisational 

levels however important extra feedback loops are necessary, leading to an extended 

version: Detection of “impossible” events or classification of “new” root causes 

may lead to direct inputs to the engineering department for hardware solutions 

(including ergonomic improvements of the human-machine interface). Operations 

management may also have to react to such inputs by changing the work situation 

(e.g. staff levels, task allocation, communication channels, etc.). Finally, at the 

senior management level, sometimes far-reaching re-evaluations of the balance 

between production, safety and environmental priorities will have to be made. Also 

major changes relating to NMMS’s own performance and its mixture of purposes 

will by definition mean that “outside loops will be needed for such decisions. 

 

3.2.4 Possible use of the NMMS Framework 

According to Van der Schaaf (1991), the NMMS framework can be used in the 

following ways: 
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i. The simplest form is to use it as a checklist for describing the status of 

accident/incident/near miss reporting systems. In this way a complete 

inventory of such a system is made by simply “following” a near miss 

report being handled by the existing information processing sequence in 

a chronological order. 

ii. Secondly the framework may be regarded as a normative model for 

(re)designing such systems. Having described an existing system in the 

way mentioned above, immediately “missing” modules and reversals in 

the sequence of modules may be noted by comparing the described 

system with the normative framework.  

iii. Finally, by taking its use as a descriptive checklist as a starting point, it 

may become a framework for designing NMMS support systems: system 

documentation, training programmes and decision support for learning 

how to use it, and the explicit design of the feedback loops in-and 

outside the NMMS itself may be guided by it. 

 

3.3 INTRODUCTION AND MAINTENANCE OF INCIDENT REPORTING 

SYSTEMS 

According to Van der Schaaf (1991), the model needs to be equipped with more 

iterative loops than the single feedback loop in figure 2. “Classification may follow 

“description” in a modelling system, but for a monitoring system the classification 

almost replaces the description and is even built into the selection of incidents. For a 
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modelling system the selection of incidents to study in depth will change over time as 

one type of incident becomes better understood and modelled, and so can be passed 

over to the monitoring system. One of the major lessons from the workshop was the 

paramount importance of the organisational in-bedding of the incident reporting 

system. Van der Schaaf (1991) indicated that the objectives of a system can be 

frustrated by problems in introducing it into an organisation, or by changes in the way 

in which management sees or uses it. This means that the seven (7) steps (figure 2) 

need to be placed in a broader framework defining the life cycle of such an 

information system as following (figure 3): 

 
 

Definition of objectives 
 
 
 
  

    Implementation 
 

Maintenance 
 

Evaluation & feedback 
 
Figure 3. Life cycle of the NMMS. 
 

 
3.3.1 Objective and design 

 

Van der Schaaf (1991) emphasised that the most important driving force of any 

reporting system is the motivation of those who must do the work in it, i.e. those 

who see and report the near misses. Traditionally, accident reporting systems have 

been associated in the minds of many with judicial proceedings, the allocation of 

Design of system (7 steps) 
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blame and the taking of disciplinary action. If near miss information systems are set 

up to have a monitoring function this point needs to be confronted and solved. 

According to van der Schaaf (1991), what happens to a system which is used to 

monitor behaviour in such a negative context, the reporting dries up and the system 

collapses. Van der Schaaf (1991) indicated that a system aimed at modelling can get 

over this negative image by stressing the creative, professional and scientific 

purpose of the data as a learning device. This will only be believed if there are very 

clear guarantees that reporting of a near miss will never result in disciplinary action 

aimed at those involved. It also only be believed if the operators themselves are 

closely involved in the design of the reporting system, the analysis of the data and 

the decisions about action to be taken. According to Van der Schaaf (1991), if such 

criteria are met, the information system can be a powerful stimulus to involvement 

of operators in the active improvement of safety. (Van der Schaaf, 1991. pp.144) 

 

3.3.2 Implementation 

Van der Schaaf (1991) indicated that those who are reporting and those who are 

classifying the incidents have a profound influence on the value of the data. It is 

vital that they have a clear model of how accidents occur (e.g. the deviation model 

referred to on numerous occasions), of what factors are relevant to be recorded and 

of the objectives of the reporting system. 

i. Managers must be trained to use accidents not in terms of guilt and 

blame, but in terms of a socio-technical system failure to which they 
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must respond with a system design change. 

ii. Operators must be trained what to report and why it is important. 

iii. Investigators must be given appropriate models of the complexity of 

causal chains in accidents, leading back to all levels in the organisation 

and the way it works. 

Since many of these people (particularly at operator level) will have relatively 

unsophisticated ideas about accident causation to start with, this is a significant 

training burden. Van der Schaaf (1991) indicated that an interactive 

computer-based registration system can offer some help for collection and 

analysis of accident and incident data for use in research, in decision making in 

companies. 

 

3.3.3 Maintenance and evaluation 

Van der Schaaf (1991) mentioned that a near miss system aimed at system 

modelling is inherently dynamic. As soon as it has collected enough data to make 

progress with the modelling and decide upon appropriate prevention measures, its 

focus changes and that the criteria for selection incidents for deeper analysis will 

constantly change. Van der Schaaf (1991) stressed the importance of involvement of 

the reporters in the analysis and interpretation and implementation phases as an 

incentive to maintain reporting. A particular problem arises with information 

systems designed to serve widely separated levels in the hierarchy. If the reports are 

made at the shop floor/by the driver and the analysis and decision making are done 
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higher up in the organisation, or at a remote headquarters site, a very strong 

feedback loop to the reporters is needed, consisting of information, encouragement 

and demonstration of the value of the data generated. If this is not done, reporting 

will gradually fade out. 

 

3.3.4 Organisational Aspects of Incident Reporting System 

According to Van der Schaaf (1991), before specifying the implementation aspects 

of the near-miss/incident reporting system, three important general aspects must be 

mentioned first (Van der Schaaf, 1991, pp.60): 

i. management support needed to provide the level of trust required for any 

voluntary reporting system; employees are guaranteed that the NMMS 

acts as a learning instrument only; 

ii. extensive end-user participation in the design of all modules; 

iii. feedback to personnel about all NMMS aspects: not only can the 

“progress” of individual reports be traced by the reporting persons, but 

also the NMMS output in general is quite frequent ( monthly reports 

available to all; special near misses are mentioned in the weekly 

magazine, or even in instantaneous warning flyers). 

 

3.3.5 Design and implementation of reporting schemes 

When designing and implementing any accident or near miss reporting system 

which does not involve the automatic registration of events (but rather voluntary or 
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mandatory reporting by staff) there are a variety of issues to be resolved. Lucas 

(1987) identified five (5) general areas which contribute significantly to a data 

collection system’s success or failure. The first three of these relate predominantly 

to design issues whilst the remaining two are concerned with organizational and 

management factors affecting the implementation of reporting schemes. The five (5) 

areas were as follows: 

i. The nature of the information collected. The major factor here is whether 

the scheme collects mainly descriptive reports (who, what, where, when) 

or is it additionally covers the causal nature of an error (why). Other 

factors are: whether near misses are collected, and whether reports 

consist of written descriptions of the event or text supplemented by 

answers to specific questions. 

ii. The use of information in the database. This factor covers three key 

aspects. Firstly, whether a particular system provides regular and 

appropriate feedback to all levels of personnel. To a certain degree this 

will depend on the second factor of how easy it is to generate summary 

statistics and pertinent examples from the database. The third factor is 

whether specific error reduction strategies are generated and 

implemented by management. 

iii. The level of help provided to collect and analyze the data. This item 

covers the provision of analyst aids in the form of interview questions, 

decision trees, flowcharts, computer software, etc. 
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iv. The nature of the organization of the scheme. Such factors as whether a 

system is plant-based (localized) or organized centrally, and whether 

reporting of events is mandatory or voluntary are covered by this item. 

Additional factors will include: whether the scheme is paper-based or 

computerized and who is involved in data collection and incident 

analysis. In general, it does seem that a plant-based computerized system 

has distinct advantages over more cumbersome centrally-organized 

schemes. 

v. Whether the scheme is acceptable to all personnel. In this vital area there   

are at least three key issues. Firstly, the system should have a spirit of 

co-operation and a feeling of “shared ownership” as opposed to a “Big 

Brother is watching you” syndrome. Secondly, data should be gathered 

by a plant-based coordinator who is known to the personnel rather than 

by an unknown outsider. Thirdly, all plant personnel should receive some 

introductory training on the purpose of the scheme and the nature of 

human error. Other aspects which will influence the acceptability of a 

reporting scheme include: the use of regular and appropriate feedback to 

personnel, and a system which aims to produce effective solutions to 

problems. It can be seen that the traditional view of human error (and the 

associated tendency to attach blame to individuals who have caused a 

safety related incident) is incompatible with many of these 

recommendations for implementing a data collection system on human 
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failures. The safety culture and the model of human error causation held 

by an organization therefore affect the implementation of such systems 

as well as influencing the content and use of the schemes. 

 

3.3.6 Anonymity, forgiveness and feedback 

 

Three factors under direct management control are vital for the success of any 

accident and near miss reporting scheme. These factors are: anonymity, forgiveness 

and feedback. All three aspects influence the acceptability of an accident and near 

miss reporting system by plant personnel. To illustrate the effect these aspects may 

have an extract from the report into the Challenger space shuttle disaster is 

reproduced below. “Accidental Damage Reporting. While not specifically related to 

the Challenger accident, a serious problem was identified during interviews of 

technicians who work on the Orbiter. It has been their understanding at one time 

that employees would not be disciplined for accidental damage done to the Orbiter, 

provided the damage was fully reported when it occurred. It was their opinion that 

this forgiveness policy was no linger being followed by the Shuttle Processing 

Contractor. They cited examples of employees being punished after acknowledging 

they had accidentally caused damage. The technicians said that accidental damage 

is not consistently reported, when it occurs, because of lack of confidence in 

management’s forgiveness policy and technician’s consequent fear of losing their 

jobs. This situation has obvious severe implications if left uncorrected.” (Report of 
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the Presidential Commission on the Space Shuttle Challenger Accident, 1986, page 

194). 

 

Such examples illustrate the fundamental need to provide guarantees of anonymity 

and freedom from prosecution. Once again such guarantees will not be forthcoming 

in organizations which hold a traditional view of human error. Successful voluntary 

near miss reporting systems such as the Confidential Human Factors Incident 

Reporting Programme (CHIRP) run by the UK’s RAF’s institute of Aviation 

Medicine rely on the guarantee of freedom from prosecution to build up their 

databases. 

 

The third factor, feedback, is also a vital component of voluntary reporting near 

miss systems. If personnel are to continue providing information they must see the 

results of their input ideally in the form of implemented error control strategies. A 

publication which attempts to publicize any insights gained from such a reporting 

scheme will show all levels of plant personnel that the system is not a “black box” 

but has a useful purpose. One example of an incident reporting system with an 

effective feedback channel is the USA’s Institute of Nuclear Power Operation’s 

Human used to publicize anonymous reports of incidents together with any error 

control strategies implemented. The newsletter is circulated to all plants 

participation in the HPES programme. In addition, humorous posters have been 

developed from certain reported incidents and these are also circulated around 

plants (Van der Schaaf, 1991. pp133-135). 

 

According to Van der Schaaf (1991), to set up and maintain an effective near miss 

reporting system a man-machine interface or system-induced error view of human 

error is a prerequisite. With either of these models of error causation the 
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investigation of the incident will have more depth and the error control strategies 

will be more generic. Guarantees of anonymity and forgiveness also fit more easily 

with these approaches to error. Van der Schaaf (1991) indicated that any 

organization which is thinking of having a near miss management system must look 

carefully at its underlying safety culture. If the culture and the related model of 

human error causation is predominantly one of the traditional safety cultures then an 

initial training programme focusing especially on plant management is probably 

needed to change attitudes in advance of setting up a incident reporting system. 

Only with an alternative view of human error will a near miss system prove both 

beneficial to management and acceptable to users and plant operators (Van der 

Schaaf, 1991. pp135). 

 

3.4 ENGINEERING A REPORTING CULTURE 

According to Reason (1997), on the face of it, persuading people to file critical 

incident and near-miss reports is not an easy task, particularly when it may entail 

divulging their own errors. Human reactions to making mistakes take various forms, 

but frank confession does not usually come high on the list. Reason (1997) explained 

that even when such personal issues do not arise, potential informants cannot always 

see the value in making reports, especially if they are skeptical about the likelihood of 

management action upon the information. Moreover, even when people are persuaded 

that writing a sufficiently detailed account is justified and that some action will be 

taken, there remains the overriding problem of trust.  



Incident Reporting System in Process Industry in Sweden 

 39

According to Reason (1997), there are some powerful disincentives to participating in 

a reporting scheme, these include:  

i. extra work,  

ii. skepticism,  

iii. a natural desire to forget that the incident ever happened,  

iv. lack of trust and, with it, the fear of reprisals.  

Nonetheless, many highly effective reporting programmes do exist. Reason (1997) 

highlighted that at the ‘social engineering’ details of two successful aviation reporting 

programmes, one operating at a national level and the other within a single airline. 

These are NASA’s Aviation Safety Reporting System (ASRS) and the British Airways 

Safety In formation System (BASIS).  

 

Examination of these successful programmes indicates that five factors are important 

in determining both the quantity and the quality of incident reports. Some are essential 

in creating a climate of trust; others are needed to motivate people to file report. The 

factors are: 

i. Indemnity against disciplinary proceedings-as far as it is practicable. 

ii. Confidentiality or de-identification. 

iii. The separation of the agency or department collecting and analyzing the 

reports from those bodies with the authority to institute disciplinary 

proceedings and impose sanctions. 

iv. Rapid, useful, accessible and intelligible feedback to the reporting 

community. 
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v. Ease of making the report. 

 

The first three items are designed to foster a feeling of trust. In this context, O’Leary 

and Chappell (1996) gave the following explanation (Reason, 1997, pp197): 

 

i. For any incident reporting programme to be effective in uncovering the 

failures which contribute to an incident, it is paramount to earn the trust 

of the reporters. This is even more important when there is a candid 

disclosure of the reporter’s own errors. Without such trust, the report will 

be selective and will probably gloss over pivotal human factors 

information. In the worst case-that in which potential reporters have no 

trust in the safety organization-there may be no report at all. 

 

ii. Trust may not come quickly. Individuals may be hesitant to report until 

the reporting system has proved that it is sensitive to reporters’ concerns. 

Trust is the most important foundation of a successful reporting 

programme, and it must be actively protected, even after many years of 

successful operation. A single case of a reporter being disciplined as the 

result of a report could undermine trust and stop the flow of useful 

reports.   
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3.5. EUROPEAN PROCESS SAFETY CENTRE (EPSC) BENCH-MARKING 
EXERCISE ON INCIDENT REPORTING SYSTEM 

According to Jones (1999), members of EPSC Incident Data Working Party have 

carried out a bench-marking exercise on the incident reporting systems individual 

companies use. The information shared came from the following companies and 

organizations: Air Products plc; Arco Chemical Europe Inc; BASF plc; Bayer AG; 

Borealis; BP; Ciba Speciality Chemicals; DNV; Du Pont; European Commission - DG 

JRC (MAHB); Exxon Chemical Europe; Hoechst Marion Roussel; ICI; Novartis; 

Norsk Hydro; Rohm & Haas; Rhône-Poulenc; and Norsk Hydro. According to Jones 

(1999), it was clear from this exercise that no two incident reporting systems were 

alike. Attention focused instead on what the common elements of incident report forms 

are, and members also examined some of the more novel elements which some systems 

try to gather data for. It was decided to compile a "template" incident report form which 

would which is offered for internal use by any company who may be planning to 

implement an incident reporting system. Companies who already have such systems in 

place may like to compare their own system with the one proposed. Jones (1999) stated  

that the EPSC working party members recognized that the key to improving safety 

performance within their companies still further lay in the collection and learning 

lessons from near-miss incidents. This was reflected in the shifting emphasis from 

collecting statutory occupational accident information only to encouraging reporting on 

incidents based on their potential consequence. According to Jones (1999), if it is 

accepted that near misses-however minor-do occur on a large industrial facility every 
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week, then this represents a large pool of data which could be collected and learned 

form (Jones et al. 1999. pp. 62). 

3.5.1 European Process Safety Centre (EPSC) internal incident report form 

According to Jones (1999), the actual reporting forms used to gather incident and 

near-miss data in EPSC member companies have been analyzed and three key types 

have been identified:  

i. Notification form. A simple form filled in by anyone on the site to inform 

of incidents or dangerous occurrences. This has a key role in generating the 

near-miss information.  

ii. Preliminary analysis/investigation form  

iii. Company report, communicating the issues raised and lessons learned 

from the accident throughout the company.  

Analysis of the notification and preliminary analysis forms which EPSC member 

companies use has led to the creation of a "template" incident report form, which is 

offered for internal use by any company who may be planning to implement an 

incident reporting system. Companies who already have such systems in place may 

like to compare their own system with the one proposed. If the goal of a company is to 

stimulate near-miss reporting, then any form to gather data must be fairly simple to 

complete by all levels of staff within a manufacturing facility. The first page of the 

report is designed to be fairly simple to complete. Individuals may be able to 
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contribute to the completion of the second page. Their supervisor/manager can then 

complete the form and ensure further actions and communications take place. 

According to Jones (1999), in this way it is hoped that near-misses reporting may be 

stimulated. Once near-misses are being reported, and lessons are learned from them, 

it is expected that the frequency of their occurrence will start to decrease. 

3.5.2 Classification of incidents 

According to Jones (1999), it is a concern that once a near-miss reporting system is up 

and running, it may become swamped by seemingly trivial near-miss reports. Whilst 

it is recognized that every near-miss is a potential learning experience for a company, 

in reality some method of prioritizing and directing the resources available is usually 

required. In many EPSC companies this is achieved by assessing some measure of the 

potential of the near-miss, and ensuring that the level of follow-up and investigation 

is commensurate with the potential consequence and/or likelihood of reoccurrence. 

Several EPSC member companies classify incident in terms of both potential 

consequences and likelihood of reoccurrence. This leads to a risk management-type 

approach using a risk matrix to analyze the incident. Under such a scheme, an 

incident’s actual consequences, or a judgment of the potential consequences, would 

typically be assigned one of four categories, based consideration of the impact or 

potential impact upon:  

i. health and safety  

ii. the public  
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iii. the environment  

iv. money losses  

According to Jones (1999), some member companies incorporate risk matrices into 

their incident reporting systems to ensure that the degree of follow-up and investigation 

of the incident is commensurate with the actual or potential risk. 

3.5.3 Direct causes of incidents 

This describes the immediate reason for the incident. Classically, these are split into 

Unsafe Conditions (existing at site) and Unsafe Acts (by personnel). 

a) Typical unsafe conditions include:  

i. control system/safeguard failures  

ii. alarm insufficient  

iii. ergonomics factors  

iv. inadequate design/construction/manufacture  

v. chemical reaction  

vi. incorrect material, etc  

b) Typical unsafe acts include:  

i. operating instruction/permit not followed  

ii. wrong equipment used  

iii. PPE not worn  

iv. failure to isolate, etc  
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Several tools are available to help in the identification of the important direct causes. 

For minor near-misses, that are those incidents with low potential consequences or 

potential risks, it may be sufficient to use such check-lists to identify the immediate 

causes. For high potential or complex process incidents, then full investigation may 

be triggered. 

3.5.4 Root causes of incidents 

According to Jones (1999), it can be argued that all incidents are the result of some 

management system failure. The key is to identify in each case where the safety 

management system has not functioned correctly. Several tools are used to help this 

analysis. For minor near-misses it may be sufficient for the manager or supervisor to 

identify and record the management system which is relevant to the direct cause. For 

more significant incidents, check-lists, trees and classifications of root-causes have 

been developed. Different companies use different root causes analysis tools, 

however a common goal is to record these findings so that changes can be made to 

prevent the particular incident and all similar such incidents reoccurring. When 

reviewing collections of incidents for root causes, a profile of common causes may be 

identified. This may also be true of the direct causes. Such common cause analysis is 

a powerful aid to direct management attention and focus. Computerized accident data 

collection programmes can help in the process of reporting, tracking actions to close 

out, recording direct and root causes to incident, and producing such common causal 

analysis. Many companies have developed such internal systems. Jones (1998) 
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concluded that companies can learn from their near-misses without having to suffer 

the consequences of a full accident. Focusing on the reduction of near-miss 

occurrences, through stimulating near-miss reporting, has been shown to reduce 

frequency of accidents. Use of the incident reporting system to learn lessons from 

significant accidents, coupled with common-cause analysis of collections of incidents 

can usefully be used to direct safety programmes and make changes to management 

systems and their implementation. 

3.6 EXAMPLE FROM NORSK HYDRO 

Jones (1999) indicated that the goal of internal company near miss reporting is to 

stimulate near miss reporting and learn lessons from them in order to reduce 

occurrences of incidents (incl. accidents and near misses). This will lead to a further 

reduction in accidents and an improvement in safety performance. A practical 

example of where this goal of improved safety performance can be linked to a 

programme to increase internal near miss reporting has recently been demonstrated at 

Norsk Hydro (Jones, 1999). 

The focus on near misses in Norsk Hydro started off-shore in the late 1980's where it 

was evident to see an inverse proportionality between the number of reported near 

misses and the number of accidents. When line leaders managed to get an increased 

focus on the importance of near misses, and thus increased reporting and learning 

from them, the accidents fell. When the organization relaxed on near misses, the 

accidents increased. It was found that the focus on near misses was an eye opener to 
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safety, the organizations which did not report near misses were probably blind! This 

knowledge was also used in a positive way in Norsk Hydro's land based operations 

throughout the world, and near miss reports are today used as an important indicator 

of safety. The sites that also classify their near misses as to the risk potential and 

concentrate on the learning from the serious near misses, do learn a lot from this 

activity. 

3.6.1 Example from Norsk Hydro off-shore activities 

In Figure 4 a practical example of the relationship between the number of near 

misses reported and the number of actual accidents (lost time injuries) is shown 

from Norsk Hydro's off-shore activities. The connection between near misses and 

accidents can clearly be seen from this figure. In Norsk Hydro, this example really 

helped to teach the organization to open its eyes and look for what could happen, 

and to report in order to be able to learn from it. Another example from Norsk 

Hydro's on-shore activities is shown in Figure 5. (From Hydro Porsgrunn, a 

chemical plant in Norway with 3500 employees). As can be seen from the trend in 

this figure, there is a good development in near miss reporting from almost 0 in 

1985 to 1800 in 1997. Still, there are "only" ~0.5 near miss reports per employee per 

year in the plant (1800/3500), so the potential is still high for further improving the 

reporting of near misses. The best to report in the Hydro group have some four (4) 

reports per employee per year. 
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Figure 4. Accidents and near misses at Oseberg Fieldsentre (example from Norsk 

Hydro's off-shore activities). (Jones, 1999. pp.64). 

 

Figure 5. Accidents and near misses at Hydro Porsgrunn (example from Norsk 

Hydro's on-shore activities) (Jones, 1999. pp.65). 
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Norsk Hydro sees it as important to continue to train all employees to open their eyes 

and always be looking for what can happen. This creates safety awareness in the 

whole organization. The limit for what should be reported as a near miss should be 

kept low (or at the floor level as some plant managers say). You can learn lessons 

from even the minor near misses and should motivate your employees to report them 

by welcoming the reports (no punishment!). It is important though, to classify as to 

the potential behind the near miss and investigate in a more detailed way the high 

potential near misses (Jones, 1999. pp. 63-65). 

3.7 SUGGESTED INCIDENT REPORTING PROGRAM OUTLINE 

 

According to Stubbs et al. (1999), there are two main approaches to the designs of 

incident reporting system that are immediately usable. One provides for 

confidentiality and assumes that the user organization is large enough so that 

identification of any worker making an incident report is unlikely. The second does 

not include a confidential reporting feature for organizations where confidentiality 

isn’t desired or practical (i.e., a company is small). 

 

3.7.1 Confidential Reporting System 

 

Report Content: 

i. Detachable identification for follow-up questions by impartial reviewer 

(reporting person name, title and where may be contacted) 



Incident Reporting System in Process Industry in Sweden 

 50

ii. Narrative description of incident-activity being performed, nature of 

incident and any other descriptor useful for analysis (e.g., procedure 

being followed, special equipment being used) 

iii. Narrative description of problem causing incident 

iv. Recommendations 

 

Review/Analysis: 

i. A unit within the organization that is not responsible for enforcement of 

safety or personnel rules. 

ii. A neutral entity outside of the organization such as an industry 

organization or academic institution 

 

Action mechanism: 

i. Reporting system that provides management with data needed to make 

change 

ii. Procedure for development and implementation of appropriate corrective 

action 

iii. Publishing of investigation summaries and recommendation(s) so that all 

affected workers have prompt access to the information 

 

Reporting form detail and design for flow of information would depend upon the 

industry/organization where the system is to be implemented. Assumed is that the 
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system would be continuously used rather than one where reporting would be for a 

limited period. This will avoid the possibility that serious, infrequent incidents are 

missed. The system developed for the United States Federal Aviation Administration 

and administered by the National Aeronautics and Space Administration as 

described by O’Leary and Chappell (1996) most closely matches the system 

described above. 

 

3.7.2 Non-confidential Reporting System 

 

Report content: 

i. Identification (reporting person name, title and where working) 

ii. Narrative description of incident- activity being performed, nature of 

incident and any other descriptor useful for analysis (e.g., procedure 

being followed, special equipment being used) 

iii. Narrative description of problem causing incident (may be supplemented 

with multiple-choice response as appropriate) 

iv. Recommendations 

 

Review/Analysis: 

i. Immediate or unit supervisor 

ii. Organization’s safety officer or unit 
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Action mechanism: 

i. Reporting of review/analysis to management along with action taken or 

recommended action 

ii. Noticing of review and action to workers during safety meetings, 

through postings of written summaries or both 

This outline more closely follows models developed in Sweden as found in the 

literature review. Hallgren’s (1992) model most closely fits this outline. In that 

model the worker completes a form that is placed into a collection box at the end of 

the day. While the report form may allow anonymity, the method of analysis 

(discussion during regular or special meetings) causes identification of the reporting 

individual to be possible in many companies. A similar model is described by 

Kjellen (1982) is lesser detail. 

 

Models described by Menckel and Carter (1985), Carter and Menckel (1985) and 

Menckel et al. (1993) provide for interviews by researchers with reporting back to 

managers and supervisors. While confidentiality was not directly addressed, it was 

implied that by using an intermediary to collect data that identification of individual 

employees was unlikely. Thus, this method may be considered as lying between 

confidential and non-confidential reporting. 
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3.8 PIA SYSTEM FOR PAPER PULP INDUSTRY 

 

PIA is a safety information system of industrial accident for paper industry. It is a 

computer based accident and near misses reporting information system which is 

developed by paper industry in collaboration with a group of insurance companies in 

Sweden (http://www.afa.se/default.asp). Both the machinery and the production 

process in the paper industry are complicated and dangerous. And there also exist 

many small paper mills.  

 

PIA system comprises several companies which have the similar business. Companies 

could participant in PIA system on a voluntary basis. The only job for these 

companies is to report and register the information of the industrial accident in the 

PIA system. The advantage of PIA system is that, the company can obtain more 

information than individual companies have. The system contains the free description 

of the course of the event and measures. Another advantage of the PIA information 

system is that it is an accident reporting system used by all the parties, even including 

the smaller scale paper mills. These parties could obtain the information of accident 

and near misses which really happened through PIA system. In this case, it is possible 

for them to prevent the accident in their own work places by learning the reported 

information from other companies.  
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PIA system is completely web-based and is quite easy to use. All the paper factories 

could input the information of happened accident by themselves in the PIA system. 

There is a reporting form provided by the PIA system. When the information about 

the accident or near misses are input in the PIA system, people can easily get a 

complete filled accident reporting form both for social insurance office and for 

insurance companies. The information of the reported accident or near misses is 

public for other affiliate paper factories, but the information of the reporting person 

and other sensitive information will not be identified (http://www.afa.se/default.asp). 

 

3.9 MIA SYSTEM FOR STEEL INDUSTRY 

 

PIA system is successful used within the paper industries, and other kinds of process 

industries are also interested in this safety information system. So the metal and steel 

industry developed another similar accident and near misses reporting information 

system in steel industry which is called MIA in collaboration with a group of 

insurance companies in Sweden (http://www.afa.se/default.asp). The aim is the same 

as PIA system: to be able to put together all incident information (include accident 

and near misses) and all the companies can easily access to these information. The 

information will be used as support for risk analysis and other source of information 

for reconstruction and new development of machine.  
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MIA (metal och stålindustriernas informationssystem om arbetsskador och tillbud) is 

an incident (including accidents and near-miss) reporting system for the steel industry. 

It is also a support system for risk analysis and working environment in the steel 

industry. The sequence of work for MIA is shown in the picture 1. The companies 

connect to the internet and log in MIA system with the username and password. When 

the accident or near misses are registered, people can transport the information to 

social insurance office and AFA (http://www.afa.se/default.asp). MIA system makes 

the accident/near misses reporting procedure simplified. With the online updating 

server provided by AFA, companies can access the reported incident information of 

other companies. The consequence of the reported accident is provided by AFA. The 

reported accident and near misses information will be shared by all the companies 

which participate in MIA system. MIA system collects accident and near misses 

information from several companies and provides these information and experience to 

more companies for reference. The MIA system contains the description of the course 

of event, and also provides coding for searching easily. All the information concern 

the personal identity will not be found from MIA system. 
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Figure 6. Internet based accident and near misses reporting information system 

(http://www.afa.se/blanketter/mia.pdf). 

 
 

It is free of charge to participate in MIA system. Companies can as well as get 

education free of charge in the MIA system. The profit for the companies is that MIA 

could provide significant and more information than single or individual companies 

had. AFA get information of industrial accident and near-misses from the companies 

and provide help for preventing those accident and near misses to reoccur in the 

industry (http://www.afa.se/blanketter/mia.pdf). 

 

3.10 SEVESO II DIRECTIVE OF NEAR-MISS REPORTING IN THE OIL 
INDUSTRY 

 

The Seveso II. Directive (96/82/EC) is aimed at the prevention of the major accident 

hazards involving dangerous substances, and the limitation of their consequences for 
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man and the environment, with a view to ensuring high levels of protection 

throughout the Community in a consistent and effective manner. 

 

Reporting and analysis of near-misses is a useful tool within the safety management 

system (SMS) for hazard identification and implementation of preventive actions to 

reduce the probabilities and limit the consequences of accidents. The Seveso II 

Directive states that near-misses are covered in the system for the distribution of 

information concerning major accidents. This converts an internal tool into open 

information. It is stated that procedures for monitoring performance should cover the 

operator’s system for reporting near-miss, particularly those involving failure of 

protective measures. To avoid information about all near-misses (as opposed to those 

relating only to major accidents) entering the public domain, operators may wish to 

review their system to separate out near-misses relating to major accidents from the 

rest of noncompliance related to quality system or other management systems. 
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CHAPTER FOUR 

MATERIALS AND INSTRUMENTS 
 

4.1 METHODS 

A mail survey, using a “self-completion” questionnaire was conducted among a 

sample of twelve (12) different process industries in Sweden who are engaged in the 

following activities; 

 

i) Fertilizers and Chemical Processing. 

ii) Steel Production. 

iii) Paper Pulp Production. 

iv) Food Production. 

v) Oil Refining. 

vi) Wood Pulp Production 

 

Before the start of the mail survey, the researcher contacted one of the process 

industries for a familiarisation visit and was granted permission to observe its 

operation as well as its current incident reporting system. The safety managers of the 

selected company were asked to fill the questionnaires and post it back with the 

relevant official safety management system (SMS) document pertaining to incident 

reporting system.  
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4.2 INSTRUMENTS 

The instrument used in the collection of information is a “Self-completion” structured 

questionnaire, comprising of both open and closed questions (Appendix A). 

The questionnaire was designed based on the literature review, and specifically the 

recommendations from Reason (1997), Van der Schaaf (1991), Jones (1999), Stubbs 

et al. (1999) and Brazier (1994). The questionnaire sought to derive from the 

respondents, background data, the detail information of the incident reporting system, 

the evaluation of the current incident reporting system. The definition of incident in 

this research was defined and presented in the beginning of the questionnaire. The 

information about confidentiality of the respondent’s identity, the study being a 

Master’s project in the university was also given in the covering letter. 
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CHAPTER FIVE 

ANALYSIS OF RESULTS 
 

Eight (8) questionnaires out of the twelve (12) administered were received. Only one 

(1) industry out of the Eight (8) respondents provided the relevant document 

pertaining to their safety management system and incident reporting form with the 

filled questionnaire. Summary of results obtained are analysed below. The detailed 

results are given in appendix B. The coding for the respondent’s identity in this 

analysis is shown in Table 1 below.  

 
Table1. Respondent’s identity and industrial classification 
 

COMPANY CODE TYPE OF INDUSTRY INDUSTRIAL 
CLASSIFICATION 

A Steel company Medium scale (MS) 
B Oil Refinery Large scale (LS) 
C Paper Pulp Medium scale(MS) 
D Paper Pulp Large scale(LS) 
E Chemicals Medium scale(MS) 
F Fertilizer and chemical Medium scale(MS) 
G Wood pulp production Large scale(LS) 
H Paper Pulp Large scale(LS) 

 

Distribution of respondent’s identity showed that one (1) is steel industry, one (1) is 

an oil refinery company, one (1) is a wood pulp production industry, three (3) paper 

pulp industry, and two (2) are chemicals industries. In terms of operational 

classification, companies A, C, E and F are medium-scale industries, whilst 

companies B, D, G and H are large scale industries. 
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5.1 GUIDANCE FOR DESIGNING INCIDENT REPORTING SYSTEM 

Respondent’s response on their guidance for designing incident reporting system is 

shown in Table 2 below. The distribution showed that all the eight (8) industries 

strongly agreed to the observation that it is necessary to collect incident data, that 

incident data is worth of analysis and that accident can be prevented by reporting and 

analysis of incidents. Also all the eight (8) companies indicated that they have 

guidance for designing incident reporting system as indicated in Table 2. 

Table 2. Respondent’s responses on guidance medium for designing incident reporting    

        system 

 
COMPANY 

CODE 
Type of industry  Guidance medium for designing incident 

reporting system  
A Steel company For work environment incidents 
B Oil Refinery Legal requirements 
C Paper Pulp Incident report 
D Paper Pulp Specially designed forms 
E Chemicals Manual &Routine 
F Fertilizer and chemical Seveso II 
G Wood pulp production We have different system for reporting 

process, environmental fire and injury 
incidents. However we just started a project 
for finding one system for all incident 
reporting 

H Paper pulp Guideline for reporting can be found in our 
handbook for work environment 

 

It is observed from the table that only one (1) of the respondents which is the fertilizer 

and chemical industry (company F) uses the Seveso II as its guidance for designing 

incident reporting system. However, the others did not mention clearly the name of 

their guidance. The remaining seven (7) respondents use other forms of guidance 
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medium. 

 

5.2 METHODS AND MEANS USED BY RESPONDENT TO COLLECT    

   INCIDENT DATA 

The methods and means used by the respondents to collect incident data at their 

workplaces are indicated in Table 3 and 4 shown below. All the seven (7) companies 

use the reporting-based method to collect incident data. That means the incident will 

be reported by the person “experiencing” the incident/near misses. The steel company 

(Company A) uses the reporting-based method and also the computerized system at 

the same time. The paper pulp company (Companies C), the fertilizer and chemical 

company (Company F) and the wood pulp production company (Company G) use the 

reporting-based method and the observation-based method at the same time. The 

paper pulp company (Company C) also gave an indication that it is going to use a 

computerized system developed for the paper pulp industry called “PIA” (see 

page53).  

 
Table 3. Methods used to collect the incident data by respondents  
 
Company Type of industry  Methods 

A Steel company Reporting-based method and computerized 
system 

B Oil Refinery Reporting-based method 
C Paper Pulp Reporting-based method and 

observation-based method, (they are going 
to use the computerized system for paper 
pulp company called “PIA”) 

D Paper Pulp Reporting-based method 
E Chemicals Reporting-based method 
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F Fertilizer and chemical Reporting-based method, observation-based 
method 

G Wood pulp production Reporting-based method, observation-based 
method 

H Paper pulp  Reporting-based method, computerized 
system 

 

Six (6) companies use the paper reporting form as the means to collect incident data. 

The oil refinery company (Company B), in addition to the paper reporting form, also 

uses the direct database entry via personal computers. The paper pulp company 

(Company C) uses the paper reporting form, and also conduct periodic interviews at 

the same time. Both the paper pulp company (Company D) and the wood pulp 

production company (Company G) use the paper reporting form, as well as 

questionnaires, and also conduct interviews, but the paper pulp company (Company D) 

uses the interview for only in-depth investigation of serious cases. The chemicals 

company (Company E) uses the computerized system only as the means to collect 

incident data (see Table 4). 

 
Table 4. Means of collecting incident data by the respondents 
 
Company Type of industry  Means  

A Steel company Paper reporting form 
B Oil Refinery Paper reporting form and direct database 

entry via personal computers 
C Paper Pulp Paper reporting form,  periodic interviews 
D Paper Pulp Paper reporting form, periodic interviews 

and questionnaires 
E Chemicals Computerized system 
F Fertilizer and chemical Paper reporting form 
G Wood pulp production Paper reporting form, periodic interviews 

and questionnaires 
H Paper pulp Paper reporting form 
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5.3 TYPE OF INCIDENT COLLECTED 

The types of reported incidents collected by seven (7) of the eight (8) companies, 

based on their current incident reporting system are many. Only the paper pulp 

company (Company H) did not provide information in this respect. Many different 

kinds of incidents could be collected by using one incident system. The compiled list 

of the collected incidents by the seven (7) respondents is as shown in table 5 below. 

 

Table 5. Types of incidents collected by the respondents. 

Type of incident collected Company(s) 
1. Personal injury A, B, C, D, E, F, G 
2. Occupational disease A, B, C, D, F, G 
3. Property damage A, B. C, D, E, F, G 
4. Material loss A, B, C, D, F, G 
5. Process disruption B, C, D, E, F, G 
6. Leaks of flammable or poisonous substances A, B, C, D, E, F, G 
7. Fire explosion A, B, C, D, E, F, G 
8. Dangerous occurrences A, B, C, D, E, F, G 
9. Environmental harm A, B, C, D, E, F, G 
10. Near-misses B, C, D, E, F, G 
11. Hazards A, D, E, F, G 
12. Quality E 
13. Incidents with company’s products in use or when 

transported 
F 

 

Seven (7) companies collected incidents related to personal injury. Six (6) companies 

collected the incidents associated with occupational disease. Seven (7) companies 

collected incidents linked to property damage. Six (6) companies collected the 

incident of material loss. Six (6) companies collected incidents of process disruption. 

Seven (7) companies collected incidents derived from leaks of flammable or 
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poisonous substances. Seven (7) companies collected incidents associated with fire 

explosion. Seven (7) companies collected incidents as a result of dangerous 

occurrences. Seven (7) companies collected the incidents resulting from 

environmental harm. Six (6) companies collected information of “near misses”. Five 

(5) companies collected the information on hazards. For the chemicals company 

(Company E), they also collected incident associated with quality. The fertilizer and 

chemical company (Company F) also collected incidents associated with the 

company’s products during usage or when being transported. Only the wood pulp 

production company (Company G) have different systems for reporting different 

incidents.  

 

5.4 CONTENT OF THE RESPONDENT’S INCIDENT REPORTING FORMS 

 

The contents of the incident reporting forms for all the eight (8) companies included 

the following three elements: 

 

i) Identification (reporting person name, title and where working). 

ii) Narrative description of incident activity being performed, nature of incident 

and any other descriptor useful for analysis (e.g., procedure being followed, 

special equipment being used). 

iii) Recommendations. 

iv) Proposed action (include who is responsible for the action and when it is to be 
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completed by). 

“Narrative description of problem causing incident” is included in the content of the 

incident reporting forms of seven (7) companies. Only the steel company (Company 

A) does not have this item included in its content.  

 

5.5 FEEDBACK AFTER INVESTIGATION AND ANALYSIS OF REPORTED 

INCIDENTS 

 

For the oil refinery company (Company B), they put their feedback information on the 

intranet. Workers can access and seek the information about the reported incident 

through the intranet. For the paper pulp company (Company C), the recommendations 

and instructions are taken as the feedback. For the paper pulp company (Company D), 

they take some preventive measures from the aspects of administrative, technical and 

other necessary means, (such as training). Also, the person who is responsible for 

carrying out the improvement is identified. For the fertilizer and chemical company 

(Company F), information regarding decisions to prevent recurrence of the incident is 

provided, and the verification of actions is done to confirm that it is carried out 

properly. 

 

The feedback ratings by eight (8) companies for the incident reporting system are 

given in table 6 below. The ratings are derived from four (4) feedback aspects (i.e. 

Rapid, Useful, Accessible and Intelligible). 
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Table 6 Respondents’ Ratings for the feedback of the incident reporting system.  
 

RATING FOR THE FEEDBACK OF THE 
INCIDENT REPORTING SYSTEM  

COMPANY TYPE OF 
INDUSTRY  

Rapid Useful Accessible Intelligible
 

A 
 
Steel company 

Good Good Uncertain Good 

 
B 

 
Oil Refinery 

Uncertain Good Good Good 

 
C 

 
Paper Pulp 

Good Good Good Good 

 
D 

 
Paper Pulp 

Good Good Excellent Good 

 
E 

 
Chemicals 

Excellent Good Uncertain Good 

 
F 

 
Fertilizer  and 
chemical 

Uncertain Good Good Uncertain 

 
G 

 
Wood pulp 
production 

Good Good Good Good 

H Paper pulp Excellent Excellent Excellent Good 
 

For the rapid aspect of feedback, two (2) respondents rated it as excellent, four (4) 

respondents rated it as good, and two (2) respondents were uncertain. For useful 

aspect of feedback, all the eight (8) respondents rated it as good. For the accessible 

aspect of feedback, four (4) respondents rated it as good, two (2) respondents rated it 

as excellent, and (2) respondents were uncertain. For the intelligible aspect of 

feedback, seven (7) respondents rated it as good, and one (1) respondent was 

uncertain. 
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5.6 ACCEPTABILITY OF RESPONDENTS’ INCIDENT REPORTING      
   SYSTEMS 
 

 

Respondents’ assessment of some features of their incident reporting systems, such as    

acceptability, confidentiality (see appendix B page 119), response rate, and provision 

of discipline, given in Table 7 below.  The distribution showed that for the steel 

company (Company A), the paper pulp company (Company C) and the wood pulp 

production company (Company G), the acceptability was rated at 60 %, but the steel 

company (Company A) cited the response rate as low, and the paper pulp company 

(Company C) indicated it as high whilst the wood pulp production (Company G) was 

uncertain about the response rate. The oil refinery company (Company B) gave an 

acceptability rating of 50 %, and was uncertain about its response rate. The paper pulp 

company (Company H) rated its acceptability at 80 % with high response rate. Both 

the paper pulp company (Company D) and the wood pulp production company 

(Company G) gave an acceptability ratings of 90 %, as well as high ratings for their 

response rates. Only the chemicals company (Company E) gave a 100 % acceptability 

rating with a corresponding high rating for its response rate. 
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Table 7. Respondent’s assessments on their incidents reporting acceptability rating,                 

        confidentiality, response rate, discipline provision and training. 

 
INCIDENT REPORT FEATURES COMPANY 

Acceptability 
Rating (%) 

*Confidentiality Response 
Rate 

Discipline 
provision 

Training 

A 60% c, d Low No Yes 
B 50% d Uncertain No Yes 
C 60% a,b High Yes No 
D 90% b,c,d High No Yes 
E 100% d High No Yes 
F 90% a High - Yes 
G 60% a Uncertain No Yes 
H 80% a High - Yes 

*Note:  
 
a  =  Reporting form can be delivered anonymously. 
b  =  The reporting person's identity is required only to help in a follow-up     
      investigation. 
c  =  The identity of the person who is reporting an incident may not appear on 
      the form that is passed around the company. 
d  =  Others. 
 
  

5.6.1 Confidentiality as Applicable to the Current Incident Reporting System 

 

As indicated in table 7 above, for the steel company (Company A), the identity of 

the person who is reporting an incident may not appear on the form that is passed 

around the company. Also the reporting person who uses drugs can be made 

anonymously. For the oil refinery company (Company B), confidentiality is not 

normally applied. It is used only in sensitive cases. For the paper pulp company 

(Company C), the reporting form can be delivered anonymously, and the reporting 

person’s identity is required only to help in a follow-up investigation. For the paper 
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pulp company (Company D), the information on what actually happened, and with 

whom, is not distributed around. But they need to have information on individual 

level, in order to get the best accuracy in prevention. This also allow for more 

precision in action to be taken upon knowing who is involved. The chemicals 

company (Company E) has no confidentiality. For the fertilizer and chemical 

company (Company F) and the wood pulp production company (company G), the 

reporting form can be delivered anonymously. 

 

5.6.2 Provision of Discipline 

 

As highlighted in table 7 above, only one (1) company mentioned that they have 

made provision for discipline to the people who report the incident. The five (5) 

others indicated they do not have any provision of discipline. Two (2) companies 

gave no indication in this respect. For the paper pulp company (Company D), fire 

reporting and salvage actions during the incidents will be rewarded. There is not any 

punishment for the people who report the incident. 

 

5.6.3 Training for Incident Reporting 

 

Only one (1) respondent (i.e. the paper pulp company, company C) asserted that no 

training is performed for incident reporting. The remaining seven (7) companies all 

provide training for incident reporting. The oil refinery company (Company B) 
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provides the operators between 2 to 3 hours training on reporting of incidents. The 

paper pulp company (Company D) clarifies and explains the importance of filling in 

the forms correctly and completely to both the operators and supervisors. The wood 

pulp production company (Company G) provides the operators with information on 

how their current incident reporting system operates. For the paper pulp company 

(Company H), new staffs are introduced to the incident reporting system. 

 

5.7 FITTING OF INCIDENT REPORTING SYSTEMS INTO SAFETY      

MANAGEMENT SYSTEM 

 

The various responses as to how the respondents’ incident reporting system operates 

and fits into their safety management system is summarized in Table 8 below. The 

responses are based on an open question in the survey. 

The various responses gave an element of similarity in relation to how the incident 

reporting system fits and operates among all the eight (8) companies. The indication is 

that the incident reporting system is a part of their safety management system. It is a 

very important and useful tool for their safety management system. 
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Table 8. Respondents’ responses on how incident reporting system operates and fits  

       into the safety management system.  

 
Company Type of industry  Summary of Responses 

A Steel company It involves all employees in the system 
B Oil Refinery It is the key element. It affects attitude, 

corrective and preventative actions, and 
performance measurement 

C Paper Pulp Incident reporting system is very important 
(preventive) 

D Paper Pulp As you know it is one of the necessary 
pre-requisite to get the input needed for 
continuous improvement. Again, we have 
separate environment and safety related 
reporting system (also organizationally 
separated). 

E Chemicals It is a part of the management system 
F Fertilizer and chemical Every manager is responsible for following 

up the incidents within his area. Strong 
focus on near-miss reporting as a tool for 
continuous improvement. 

G Wood pulp production It could be better. That’s the reason why we 
are looking into other systems or one 
system for all incident reporting. 

H Paper pulp production The report system is now working to our 
satisfaction. And it is after we have made a 
special report form which call LFA. June 
2002, 98 reports regarding incident have 
been reported. 

 

 

5.8. HIGHLIGHTS OF STRONGPOINTS AND DISADVANTAGES OF THE 

CURRENT INCIDENT REPORTING SYSTEM 

The respondents’ assessment, with respect to the strong points and disadvantages of 

their current incident reporting systems are highlighted in Table 9 below. 
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Table 9. Respondent’s assessment of the strong points and disadvantages of the   

       current incident reporting system  

 

RESPONDENT’S VIEWS OF THE CURRENT INCIDENT 
REPORTING SYSTEM 

COMPANY 

Strong points Disadvantage 
A It includes all employees Not used enough 
B Database is good for system 

for handling and archiving 
Willingness to report not always 
high 

C The strongpoint is that incident 
reports 

Develop the system; Do it better; 
Use computer system; Use “Pia 
system”; 

D It is all-round, easy to fill in, 
not just one individual are 
asked to fill in the form, also 
manager/supervisor involved 

There is not so much a guarantee 
that all relevant or important aspects 
that are presented on the form. 
Perhaps not possible to achieve a 
perfect system. 

E Available 24 hours, everybody 
have access 

You can't see the benefit of 
suggested solution 

F Good statistical follow up. 
Involvement of both operators 
and managers 
 

Not web or Intranet based reporting 
system 

G  
- 

Mostly paper works; Many different 
systems 
 

H We learn from the incidents 
and take precaution to avoid 
them to happen again 

It's difficult to get all people who 
are involved in an incident to report 
that incident. People do not 
understand how serious incident 
might be. 

 

On the strong points of the prevailing incident reporting system, the steel company 

(Company A), the paper pulp company (Company D) and the chemicals company 

(Company E) have similar responses, indicating that all their respective employees are 

involved in the incident reporting system. The remaining companies cited varieties of 
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factors as indication of their systems’ strong points. With respect to the listed 

disadvantages, the paper pulp company (Company C), the fertilizer and chemical 

company (Company F) and the wood pulp production company (Company G) also 

have similar responses, regarding the incident reporting system not being a 

computer-based or web-based system. 

 

5.9 EFFICIENCY FOR PREVENTING ACCIDENT 

 

The respondents’ ratings and associated responses on the efficiency of their incident 

reporting system, in terms of accident prevention are given in table 10 below. 

 

Table 10. Respondent’s assessment of efficiency for preventing accident 

 
COMPANY TYPE OF 

INDUSTRY 
EFFICIENCY FOR 

PREVENTING 
ACCIDENT 

STATISTICAL 
ANALYSIS OF 

ACCIDENT 
REDUCTION 

A Steel company 90% No 
B Oil Refinery 85% No 
C Paper Pulp 80% Yes 
D Paper Pulp 90% No 
E Chemicals 90% Yes 
F Fertilizer and 

Chemical 
80% Yes 

G Wood pulp 
production 

80% No 

H Paper pulp 95% Yes 
 

All the eight (8) respondents rated their current incident reporting system as being 

very efficient for the prevention of accident. The efficiency rating ranged between 80 
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% and 95 %. Four (4) respondents (i.e. companies C, E, F and H) indicated that they 

have a statistical analysis of accident reduction. The remaining four (4) respondents 

(i.e. companies A, B, D and G) indicated that they do not a have statistical analysis of 

accident reduction. 

 

5.10 EFFICIENCY OF CURRENT INCIDENT REPORTING SYSTEM 
 

The respondents assess the efficiency of their current incident reporting system from 

the following aspects: 

 
i. Acceptable 

ii. Could provide enough and useful information 
iii. Could activate people in the organization to be and remain alert 
iv. Could generate appropriate solution 
v. Learning much from the incident reporting 

vi. Beneficial to management 
vii. Monitoring of the effectiveness of the current safety management system 

viii. Could fit in with other parts of the company management 
ix. Can prevent accident 

 

Generally, all the respondents are satisfied with the current incident reporting system 

from above aspects. But the steel company (Company A) indicated that the incident 

reporting system is not quite efficient for providing enough and useful information. 

From the results, the acceptability of the incident reporting system for the oil refinery 

company (Company B) is not very good. (See appendixB) 
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CHAPTER SIX 

DISCUSSIONS, CONCLUSIONS AND RECOMMENDATIONS 
 
6.1 DISCUSSION OF ANALYSED OF RESULTS 
 

The following discussions are based on the observation of the results analysed in the 

chapter five. 

  
6.1.1 Attitude towards Incident Reporting System 

 

All the eight (8) respondents strongly agree that it is necessary to collect incident 

data. They also agreed strongly to the observation that incident data is worth of 

analysis, and accidents can be prevented by reporting and analysis of incidents. 

The management of all the eight (8) respondent companies show a positive 

attitude towards incident reporting system. 

 
6.1.2 Guidance for Designing Incident Reporting System 

 

From the result in Table 2, all the eight (8) respondents indicated that they have 

the guidance for designing their incident reporting system. The guidance which is 

used is different among them. The results also show an element of variation in the 

design of the incident reporting systems of the respective respondents. Each 

program is structured differently. Use of incident reporting systems varies within 

the sampled process industries in Sweden. Report content, review process and 

method of collection varied not very much among information of the incident 

reporting system collected. The Company F is a fertilizers and Chemicals industry. 
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Company F indicated that the Seveso II is used by them as the guidance for 

designing incident reporting system. But for company C, D and H which are paper 

pulp industries, they use different guidance approaches. Specifically, Company C 

indicated they are going to use the PIA system, which was developed by paper 

industries in collaboration with a group of insurance companies in Sweden 

(http://www.afa.se/default.asp). For company A, the steel industry, there is also a 

safety information system of accident and near-misses reporting for steel industry 

call MIA (metal och stålindustriernas informationssystem om arbetsskador och 

tillbud) (http://www.afa.se/blanketter/mia.pdf).  

 
 

6.1.3 Method for Collecting Incident Data 
 

From the result in Table 3, it shows the reporting-based method is used by all the 

eight (8) respondents for collecting incident data. The incident will be reported by 

the persons “experiencing” the incident. The employees themselves report on such 

incidents as part of their job. The steel company (Company A) and the paper pulp 

company (Company H) use the reporting-based method as well as the 

computerized system which collect incident data automatically. The paper pulp 

company (Company C), the fertilizer and chemical company (Company F) and the 

wood pulp production company (Company G) use the reporting-based method as 

well as the observation-based methods, for which human observers may be trained 

to detect incident data. All the three (3) method for collecting incident data are 

used by the eight (8) companies. The steel company (Company A), the paper pulp 
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companies (Company C and H), the fertilizer and chemical company (Company 

F), and the wood pulp production company (Company G) use more than one 

method at the same time. Each method has its advantage and disadvantage. 

According to Van der Schaaf (1991), highly visible, high-consequence situations 

could favour voluntary reporting. Dangers which are less obvious to the reporting 

employees suggest the use of automatic recording. And the automatic recording 

can give rise to concerns among employees who fear a “Big Brother” regime 

spying on them. Voluntary recording will only work with high personnel 

motivation. Observation-based methods may “produce” many more instances of 

near misses, but with less depth than reporting one’s own (partly invisible) 

diagnostic misinterpretations for instance. 

 

Using more than one method to collect incident data at the same time can collect 

more incident data than using only one method. Since all the eight respondent use 

reporting-based method to collect incident data, according Van der Schaaf (1991), 

management support is needed to provide the level of trust required for any 

voluntary reporting system. And management should provide clear guarantees that 

reporting of a near miss will never result in disciplinary action aimed at those 

involved. 

 
6.1.4 Type of Incident Collected 

 

From the results of Table 5, many respondents indicated that their incident 

reporting system collect both accident and near-misses data. According to Van der 
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Schaaf (1991), near-miss management system (NMMS) should be able to handle 

not only near misses, but also actual accidents and damages among others or it 

should be capable of being linked to an existing accident reporting system. 

The incident data collected by the steel company (Company A) and the chemicals 

company (Company E) are of nine (9) different types. The oil refinery company 

(Company B) and the paper pulp company (Company C) collected ten (10) 

different types of incident data. The paper pulp company (Company D) and the 

wood pulp production company (Company G) collected eleven (11) different 

types of incident. The fertilizer and chemical company (Company F) collected 

twelve (12) types of incident data. The coverage of the type of incident data is 

comprehensive. Six (6) respondents additionally indicted that information on 

near-misses is collected in their current incident reporting system. This could be 

related to the observation by Reason (1997) that there seems little doubt that 

near-miss reporting can provide an invaluable navigational aid. Van der Schaaf 

(1991) also indicated that, for many companies and authorities, near-misses may 

provide an optimum between highly visible (and detectable) but rare accidents, 

and very frequent but almost invisible behavioural acts, and that they are therefore 

worth collecting and analysing. 

 
6.1.5 Means of Collecting Incident Data 

 

Seven (7) respondents indicated that the paper reporting form is used in their 

incident reporting system as the means for collecting incident data. The chemicals 

company (Company E) uses computerized system to input incident data. The oil 
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refinery company (Company B) uses both the paper reporting form and direct 

database entry via personal computers. Van der Schaaf (1991) indicated that the 

computerized system has distinct advantages in the collection and analysis of 

accident and incident data for use in research, decision-making in companies, and 

also as the raw material for risk assessment. This observation was acknowledged 

by the paper pulp company (Companies C) and the fertilizer and chemical 

company (Company F) who stated that the disadvantage of their current incident 

reporting system is that, it is neither computerized nor web-based nor 

Intranet-based. The wood pulp production company (Company G) pointed out that 

their incident reporting system is mostly paper works. From the feedback of the 

respondents, the paper reporting form is not convenient at the moment for data 

collecting and analysis. 

 

6.1.6 Provision of Discipline 
 

Two (2) respondents did not provide answer to this question. The other six (6) 

companies indicted that there is no any provision of discipline to reporting 

personnel. Especially for the paper pulp company (Company D), fire reporting 

and salvage actions during the incidents will even be rewarded. Company D 

emphasised that there is no form of punishment for the people who report the 

incident. According to Reason (1997), one of the factors for a successful incident 

reports is the provision of indemnity against disciplinary proceedings, as far as it 

is practicable, in order to foster a feeling of trust. As mentioned in section 6.1.5 
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above, regarding the method for collecting incident data, a feeling of trust for the 

employees and guarantee that the reporting of a near miss will never result in 

disciplinary action can be a powerful stimulus to attract involvement of operators 

in the active improvement of safety. This gives a clear indication that the six (6) 

companies agreed to the assertion by Van der Schaaf (1991), organisational 

learning should be central to the near miss management system (NMMS), that is, 

a progressively better insight into system functioning, not into individual 

performance. The final goal of the NMMS is learning to control or manage the 

safety aspects of system functioning irrespective of the specific individuals 

interacting with the system. Except for instances of sabotage, the NMMS output 

should never lead to “apportioning blame” to individual employees. As such, in 

the companies, also appear to agree to the observation by Van der Schaaf (1991) 

that, what happens to a system which is used to monitor behaviour in such a 

negative context, is that the reporting dries up and the system collapses. Van der 

Schaaf (1991) indicated that a system aimed at modelling can get over this 

negative image by stressing the creative, professional and scientific purpose of the 

data as a learning device. This will only be believed if there are very clear 

guarantees that reporting of a near miss will never result in disciplinary action 

aimed at those involved. 
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6.1.7 Relation between Acceptability, Training and Provision of Discipline 
 

From the result of Table 7, six (6) respondents indicated that training for incident 

reporting is provided for the employees. But the training mentioned by the 

respondents is in different forms and at different levels. According to Van der 

Schaaf (1991), the introductory training on the purpose of the system and nature 

of human error is one of the key issues for the acceptability of the incident 

reporting system to the employees. The paper pulp companies (Company D and 

H), the chemicals companies (Company E and F) provide training to the 

employees, so the rating of the acceptability of the incident reporting system in 

these four (4) companies is very high. The response rate of the respondents for 

these four (4) companies is also indicated to be high. It is worth noting that, since 

company D and E have no provision of discipline to the reporting person, this fact 

might have influenced the high response rate and high acceptability rating of their 

incident reporting system. For company D, they indicated that they clarify and 

explain the importance of filling in the forms correctly and completely for 

operators and also they have conducted training activities to supervisors. The steel 

company (Company A) and the chemicals company (Company E) also provide 

training, but did not provide the detailed information. So the incident reporting 

system will be more acceptable to the employees if the management provide 

effective training on incident reporting and guarantee of no punishment for the 

reporting personnel. 
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6.1.8 Feedback  
 

According to Reason (1997), rapid, useful, accessible and intelligible feedback to 

the reporting community is one of the factors of successful incident reporting 

system. From the results, feedback to the reporting personnel is included in the 

incident reporting system by six companies. And the feedback provided is 

different among the six (6) companies. Table 6 shows the rating of the feedback 

given by the respondents from rapid, useful, accessible and intelligible aspects. 

Generally, all the respondents are satisfied with their feedback. From the 

distribution of Table 6, all respondents indicated that their feedback from useful 

aspect is good, and one company think the degree of their feedback from useful 

aspect is excellent. For the rapid aspect of the feedback, the steel company 

(Company A), the paper pulp companies (Company C and D) and the wood pulp 

production company (Company G) indicated their feedback is good from rapid 

aspect. The chemicals company (Company E) and the paper pulp company 

(Company H) indicated their feedback is excellent from rapid aspect. Only the oil 

refinery company (Company B) and the fertilizer and chemical company 

(Company F) indicated “uncertain” for their feedback from rapid aspect. For the 

accessible aspect of the feedback, only the steel company (Company A) and the 

chemicals company (Company E) indicated “uncertain”. The other six 

respondents indicated good or excellent for their feedback from accessible aspect. 

For the intelligible aspect of the feedback, only the fertilizer and chemical 

company (Company F) indicated “uncertain”. The other seven (7) respondents 
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indicated good for the feedback from intelligible aspect. Feedback is one of the 

factors under direct management control which can influence the acceptability of 

an incident reporting system and is also a vital component of voluntary reporting 

near miss system. From the result, some solutions are still needed for the 

improvement of the feedback from the aspect of rapid, accessible and intelligible. 

 
6.1.9 Confidentiality 

 

According to Reason (1997), Confidentiality or “de-identification” is one of the 

factors for the successfulness of incident reporting system. Six companies applied 

confidentiality in their incident reporting system in different ways. The paper pulp 

companies (Company C and H), the fertilizer and chemical company (Company 

F), and the wood pulp production company (Company G)  mentioned that the 

reporting form can be delivered anonymously. The paper pulp companies 

(Company C and D) indicated that the reporting person's identity is required only 

to help in a follow-up investigation. The steel company (Company A) and the 

paper pulp company (Company D) indicated that the identity of the person who is 

reporting an incident may not appear on the form that is passed around the 

company. Only the chemicals company (Company E) mentioned there is no 

confidentiality applied in their current incident reporting system. And also the oil 

refinery company (Company B) mentioned that confidentiality not normally 

applied but only in the sensitive cases. Confidentiality applied in the incident 

reporting system is to foster a feeling of trust. And trust is the most important 

foundation of a successful reporting programme (Reason, 1997). If the incident 
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reporting system is to desire employee reporting of own errors, the feeling of trust 

is very important for the response rate of incident reporting from the operators. 

Also from the results of Table 7, the paper pulp companies (Company C and D), 

the fertilizer and chemical company (Company F) and the wood pulp production 

company (Company G), who guarantee the confidentiality in their reporting 

systems, have high respondent rates for their incident reporting systems. It is 

worth noting the observation by Stubbs et al. (1999), to the effect that, where an 

operation is small, confidentiality may not be practical since the particulars of an 

incident report will also identify the reporting worker. In this study, four 

companies are medium scale and four companies are large scale industries. So, 

confidentiality could be applied in the incident reporting system. Thus using 

confidentiality in the incident reporting system could let the workers understand 

that the focus is on improvement, rather than punishment. The paper pulp 

company (Company D) indicated in the survey that it needs to have information at 

individual level, in order to get the best accuracy in prevention, and more 

precision in action will be taken when hearing who is involved. But the 

information on what actually happened and with whom is not distributed around. 

From this, it can imply that the management’s focus is on improving safety instead 

of discipline to individual’s performance. 
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6.1.10 Efficiency for Preventing Accident 
 

From the result of Table 10, all the respondents indicated that their incident 

reporting system could prevent accident effectively. But four (4) respondents 

indicated that they do not have statistical analysis for the accident reduction after 

implementation of the incident reporting system. So, these four (4) respondent’s 

statements on the efficiency  of their incident reporting system in reducing 

accidents lacks the relevant statistical data to prove them. 

 
 

6.1.11 Validity of Employee’s Response Rate for Incident Reporting 
 

Based on the results in Table 7, for the steel company (Company A), the 

employee’s response rate for reporting incident is low, and the acceptability rating 

given is also not very high. The oil refinery company (Company B) and the wood 

pulp production company (Company G) are uncertain about their response rates, 

and they gave low ratings for the acceptability of their current incident reporting 

system. The response rate and the acceptability ratings are related and should be 

consistent. So the response rates of companies A, B and G is valid. For the paper 

pulp companies (Company D and H), the chemicals companies (Company E and 

F), the acceptability ratings and the response rates for their incident reporting 

system is consistent. Also these four (4) companies provide training to the 

employees and have no provision of discipline to the reporting personnel. As such, 

the acceptability and response ratings of their incident reporting system could be 

assessed as valid. It must be emphasized that, incident reporting in this study 
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includes both accident reporting and near miss reporting. So the response rate 

refers to employee’s responses both for accident and near miss. If the occurrence 

of near-miss is high, then low accident rate should be expected. 

 
 

6.1.12 Strong Points and Disadvantages of Respondents’ Current Incident    
    Reporting Systems 

 

From the result in Table 9, the eight (8) respondents pointed out the strong points, 

as well as disadvantages of their current incident reporting systems. From the 

distribution of the results, and with respect to the strong points, the steel company 

(Company A), the paper pulp company (Company D), and the chemicals 

companies (E and F), who indicated their strong points from the aspect of 

personnel involved, noted that their incident reporting system involves all the 

employees, mangers and supervisors. The paper pulp company (Company D) 

indicated that the training of incident reporting is provided both for employees 

and supervisors. From incident data collection and analysis aspects, the oil 

refinery company (Company B) indicated that the database is good for system to 

handle and archive. The fertilizer and chemical company (Company F) indicated 

that they have statistical data bases for follow-up purpose. 

 

Regarding the disadvantages, the paper pulp company (Company C), the fertilizer 

and chemical company (Company F) and the wood pulp production company 

(Company G) indicated that their incident reporting systems are not 

computer-based, and hence involves too much paper works. As stated in the 
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section 6.1.5, the computerized system has distinct advantages in the collection 

and analysis of accident and incident data for use in research, decision-making in 

companies, and also as the raw material for risk assessment. Lastly, the steel 

company (Company A), the oil refinery company (Company B) and the paper 

pulp company (Company H) viewed the disadvantage as that, the response rate is 

not very high and the incident reporting system is not used often. This could be 

attributed to the fact that the response rates for company A is low and the 

response rate for company B is uncertain as discussed in section 6.1.11 above. 

 

6.2 CONCLUSIONS 

 

The objective of this study was to compare the incident reporting systems of sampled 

process industries in Sweden, in terms of the criteria for efficient incident reporting 

systems. Mail survey was conducted and the information on the different incident 

reporting systems was collated and analyzed. The obtained results, after analysis was 

compared with the incident reporting requirement and criteria, which are described in 

the literature review. Based on the discussions, the following conclusions could be 

drawn. 

 

a) None of the sampled companies met every requirement of incident 

reporting system. The incident reporting systems of each of the eight (8) 

companies met the requirement in one aspect or the other, as specified 
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below:  

 

i. The paper pulp company (Company D) was found to meet most of 

the requirement. Company D meets the requirement from five (5) 

aspects (i.e. no provision of discipline; training; confidentiality; good 

feedback; and completion of a form by more than one person).  

 

ii. The oil refinery company (Company B) and the chemicals company 

(Company E) met the requirement from four (4) aspects (i.e. no 

provision of discipline; training; computerized system; and 

completion of a form by more than one person).  

 

 

iii. The wood pulp production company (Company G) and the paper 

pulp company (Company H) met the requirements from three (3) 

aspects (i.e. training, confidentiality, and good feedback).  

 

iv. The wood pulp production company (Company G) also met the 

requirement from one (1) aspect (i.e. no provision of discipline).  

 

v. The paper pulp company (Company H) also met the requirement 

from one (1) aspect (i.e. completion of a form by more than one 
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person). 

 

b) Although the incident reporting system of the paper pulp company 

(Company D) was found to meet most aspects of the requirement, it cannot 

be proved that the incident reporting system of company D is the most 

efficient one to prevent accidents. The reason being that: 

 

i. Company D does not meet all the requirement, and   

ii. The other companies met some of the requirement, which 

company D did not meet.  

 

6.3 RECOMMENDATION 

Based on the outcome of the study and to improve the efficiency of the respective 

systems, the following general recommendations are being proposed: 

 

i. The operators themselves are closely involved in the design of the reporting 

system, the analysis of the data and the decisions about action to be taken. 

According to van der Schaaf (1991), if such criteria are met, the information 

system can be a powerful stimulus to involvement of operators in the active 

improvement of safety. (Van der Schaaf, 1991. pp.144) 

 

ii. Using computerized incident data collection programmes can help in the 
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process of reporting, tracking actions to close out, recording direct and root 

causes to incident, and producing such common causal analysis. 

 

iii. The paper pulp industry to use the PIA system and the steel industry to use 

the MIA system for incident reporting. The profit for the companies is that 

MIA and PIA information system is web-based and could provide significant 

and more information than single or individual companies had. And the 

information available as the result of an investigation could be shared and 

learned by other companies which may benefit by preventing accidents. 

 

6.3.1 Future Study 

 

Since every company appear to meet the requirement from different aspects, it is 

apparent that certain topics are not really being covered adequately by any 

incident reporting system. These include the following, among others; 

 

i. Procedures to accurately determine the root causes of the incidents,  

 

ii. Monitoring the benefit of suggested solution for preventing accident or 

near misses to reoccur, etc.  

 

There is, therefore, the need for the conduction of further research on the details 
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of the design and performance of the incident reporting system from several 

industries. This is to help establish a most efficient incident reporting system for 

the process industries in Sweden. 
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Incident is all safety-related events (including accident and near 

misses) that is caused by an unsafe act (work habits or behavioural 

problem) or an unsafe condition (involving an unsafe physical or 

organizational environment) disrupts, or has the potential to disrupt, 

the workflow in an industrial process, regardless of whether or not the 

event actually causes injury or property damage.  

The internal investigation of incident should be an integral part of a 

safety management system for a major hazard facility. 

 Appendixes 

Appendix  A.    Questionnaire 
 

 

 

 

 
1. Please indicate which kind of Process Industry your company is  
 

_________________________________ 
 
 
2. According to the number of employees, please indicate the Classification of 

Process Industry   
 

Large Scale 
 
          Medium Scale 
 
          Small Scale 
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3. Do you have any guidance to follow for designing the incident reporting 

system? 
 

No 
 
Yes 

 
 
 If yes, please indicate__________________________ 
 
4. How do you think about the incident reporting? 

(Tick the appropriate box) (Figures in parenthesis are codes for official use 
only) 
 

 
 Strongly 

agree 
Agree Un-certa

in 
Disagree Strongly 

disagree 
 

 (5) (4) (3) (2) (1) 
1)It is necessary to 

collect incident/near 
miss data 

 

 
 

  

2) Incident/near miss 
data are worthy of 
analysis 

 

     

3) Accidents can be 
prevented by 
reporting and analysis 
of incidents 

     

 
 
5. Please indicate which type of incident your current incident reporting system 

collect? (Choose as many as applicable) 
 
 

1) personal injuries 
 
2) occupational disease 

 
3) property damage 
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4) material loss 
 

5) process disruption 
 

6) leaks of flammable or  
poisonous substances 
 

7) fire or explosion 
 
8) dangerous occurrences 

 
9) environmental harm 

 
10) near-misses 

 
11) hazards  
 
12) others  

   
please indicate_______________________________ 

 
 
6. What methods are used to collect the incident data? 
 
 

1) Reporting-based method (by the persons    
   “experiencing” the incident/near miss) 
 

 

2) Observation-based methods (human observers may 
be    

   trained to detect incident/near miss data 
 

 

3) Computerized system to collect incident/near misses 
   data automatically 
 

 

4) Others 
 

 Which, please indicate        
 
_______________________________ 
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7. What means of collection of incident data are used in your current incident 

reporting system? 
 
1) Paper reporting form 
 
2) Periodic interviews 
 
3) Questionnaires 
 
4) Others 

 
 
Which, please indicate ____________________ 

 
 

 
8. Which of the following person will be responsible for filling the incident    
       reporting form? (Mark as many as applicable) 
 
 

1) Any worker directly involved in incident 
 
2) Any witness to the incident 

 
3) Anyone providing first-aid/medical treatment 
 
4) The immediate supervisor 

 
5) The head of department 
 
6) The safety officers 
 
7) Others        
 
 

Which, please indicate ____________________ 
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9. Which of the following content are included in your incident reporting form? 

(Mark as many as applicable) 
 
 

1)Identification (reporting person name, title and 
where working) 

 
 

 

2)Detachable identification for follow-up questions 
by impartial reviewer(reporting person name, title 
and where may be contacted) 

 
 

 

3)Narrative description of incident -activity being 
performed, nature of incident and any other 
descriptor useful for analysis (e.g., procedure 
being followed, special equipment being used) 

 
4) Narrative description of problem causing incident 
 
 

 

5) Recommendations 
 
 

 

6)Proposed action (include who is responsible for the 
action and when it is to be completed by) 

 

 

7) Others 
 
 
 Please indicate___________________________ 
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10. Who is responsible for the work of reviewing and analyzing the reported 

incident/near miss data? 
 

1) A unit within the organization that is not 
responsible for enforcement of safety of personnel 
rules 

 

 

     2) A neutral third party within organization  
 

3) A neutral third party outside of the organization 
such as an industry organization or academic 
institution 

 

     4) Immediate or unit supervisor 
 

 

5) Organization’s safety officer or unit  
 
6) Others 

       Which, please indicate 
_____________________________ 

 

 
 
11. Which kind of action will be taken after investigate and analysis of the 

incident data? (Mark as many as applicable) 
 

1)Reporting of incident review and analysis to the 
management along with action taken or 
recommended action 

 

 

2)Development and implementation of appropriate 
corrective action 

 

 

3)Publishing of investigation summaries and 
recommendations so that all affected workers have 
prompt access to the information 

 

 

4) Noticing of review and action to workers during 
safety meetings, through postings of written 
summaries 

 

 

5)Others 
 

Please indicate___________________ 
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12. Please indicate the specific measures which will be taken as the feedback to 

the workers after investigates and analysis the reported incident? 
 

________________________________________________________________
________________________________________________________________
________________________________________________________________
________________________________________________________________ 

 
 
13. Please give rating for the feedback of your incident reporting system from 

Rapid, Useful, Accessible and Intelligible, the four (4) aspects (Tick the 
appropriate box) (Figures in parenthesis are codes for official use only) 

 
Excellent Good Uncertain Not 

good 
Not 

good at 
all 

 

(5) (4) (3) (2) (1) 

1).Rapid      

2).Useful      

3).Accessible      

4).Intelligible      

 
14. Kindly give the indication of your estimate of employee’s response rate for 

the incident reporting (Figures in parenthesis are codes for official use only) 
 

Very high (5) 
 

High (4) 
 

Uncertain (3) 
 

Low (2) 
 

Very Low (1) 
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15. Is there any provision of discipline to the worker who make a report of an 
incident? 

 
No  

 
Yes 

 
 
16. Confidentiality is a key part of the incident reporting system considered to be 

most successful. Please indicate from the following which is applicable to your 
current incident reporting system? 

 
1) The reporting form can be delivered anonymously 
 

 

2) The reporting person’s identity is required only to 
help in an follow-up investigation 

 

 

3) The identity of the person who is reporting an 
incident may not appear on the form that is passed 
around the company. 

 

 

4) Others 
 

Please indicate___________________ 

 

 
 
17. Is there any statistical analysis that shows a reduction in accident/injury rates 

after implementation of your current the incident reporting system? 
 
 

No      
 
 

Yes 
 
 



Incident Reporting System in Process Industry in Sweden 

 106

 
18. Please indicate the extent of the incident reporting system is consistent with 

the Total Quality Management (TQM) of the company (Figures in parenthesis 
are codes for official use only) 

 
 

Very much (5) 
 

Much (4) 
 

None (3) 
 

Little (2) 
 

Very little (1) 
 
 
19. How do you rate the importance attributed to the incident/near-miss reporting 

from the aspects of safety management and accident prevention  (Mark on the 
line) 

 
 

Of no importance           of great importance 
 

 
 
 

20. Incident reporting system plays a part in the overall safety management 
system, how does it operate and fit into the safety management systems in your 
company? Please give a brief description. 

 
________________________________________________________________
________________________________________________________________
________________________________________________________________
________________________________________________________________
________________________________________________________________ 
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21. Is there any training performed to help the employees to realize and report 

incident? 
 

No 
 

Yes 
 
 If yes, please indicate ___________________________ 
           ___________________________ 
 
 
22. How would you rate the efficiency for your existing incident reporting system 

from the following aspects? (Mark on the line) 
 
Acceptable to 
employees  

Not acceptable to 
employees 
 

Could provide 
enough and useful 
information 

 

Could not provide 
enough and useful 
information 

 
Could activate 
people in the 
organization to be 
and remain alert 
 

 

 
Could not activate 
people in the 
organization to be 
and remain alert 
 

Can generate 
appropriate 
solution 

 

Can not generate 
appropriate solution 

 
Learning much 
from the incident 
reporting 

 

 
Learning nothing 
from incident 
reporting 

 
Beneficial to 
management 

 

 
 

 
Not beneficial to 
management 
 

Monitoring of the 
effectiveness of the 
current safety 
management 
system 

 

Could not monitor 
the effectiveness of 
the current safety 
management 
system 
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Could fit in with 
other parts of the 
company 
management 

 

Could not fit in 
with other parts of 
the company 
management 

 
Can prevent 
accident 

 

 
Can not prevent 
accident 

 
 
23. Please indicate the strongpoint and disadvantage of your current incident 

reporting system. 
 
 
 

Strongpoint    __________________________ 
        __________________________ 
        __________________________ 
        __________________________ 
           __________________________ 
 
 
 

Disadvantage    __________________________ 
__________________________ 
__________________________ 
__________________________ 
__________________________ 

 
 

 
24. Any other commends and information which in your opinion, would be of 

great value to this research and which was not covered by this survey would be 
very much welcomed. Kindly provide such information on a separate sheet. 

 
 
 
 

 
THANK YOU VERY MUCH FOR YOUR COOPERATION 
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APPENDIX B. COMPLILATION OF RAW DATA

                         General Response 
 
 
 

Company
Type of industry (Q1) Classification 

(Q2) 
Guidance 

(Q3) 
Response rate 

(Q14) 

Consistency with 
the Total Quality 

Management (Q18)  
A Steel company Medium scale Yes*3 Low  Much   
B Oil Refinery Large Scale Yes*4 Uncertain  Very much   
C Paper pulp Medium scale Yes*5 High Very much   
D Paper pulp Large Scale Yes*7 High *8 Much *9  
E Chemicals Medium scale Yes*1 High  Much   
F Fertilizers and Chemicals Medium scale Yes*2 High  Much   
G Wood pulp production Large Scale Yes*6 Uncertain  Much   
H Paper pulp Large Scale Yes*10 High  Very much   

Yes*1 Manual & Routine  
Yes*2 Seveso 2  

Yes*3 For work environment incidents 

Yes*6 We have different systems for reporting process, 
environmental fire and injury incidents. However we just 
started a project for finding one system for all incident 
reporting  

Yes*4 Legal requirements Yes*7 Specially designed forms 
Yes*5 Incident report  * 8 I would say it is a mark of discipline and interest. 
*9 Comment: we do have a quality, environment and SMS system. The term "total quality “management system, we do not utilize 
here. We refer to what we call "Integrated Activity System". (Environment, Quality, safety & Health). 
Yes*10 Guideline for reporting can be found in our handbook for work environment 
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Opinion on Incident Reporting system (Q4) 

Company 
It is necessary to collect 

incident data Incident data is worth of analysis Accidents can be prevented by 
reporting and analysis of incidents 

A Strongly agree (5) Strongly agree (5) Strongly agree (5) 
B Strongly agree (5) Strongly agree (5) Strongly agree (5) 
C Strongly agree (5) Strongly agree (5) Strongly agree (5) 
D Strongly agree (5) Strongly agree (5) Strongly agree (5) 
E Strongly agree (5) Strongly agree (5) Strongly agree (5) 
F Strongly agree (5) Strongly agree (5) Strongly agree (5) 
G Strongly agree (5) Strongly agree (5) Strongly agree (5) 
H Strongly agree (5) Strongly agree (5) Strongly agree (5) 
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Current type of incident collected (Q5) 

Compa-
ny 

Personal 
injury 

Occupational 
disease 

Property 
damage 

Material 
loss 

Process 
disruption 

Leaks of 
poisonous 
substances

Fire or 
explosion 

Dangerous 
occurrence 

Environm
ental harm

Near-
misses Hazards Others 

A x x x x   x x x x   x   

B x x x x x x x x x x     

C x x x x x x x x x x     
D x x*3 x x*4 x*5 x*5 x*6 x x*7 x x x*8 
E x   x   x x x x x x x x*1 
F x x x x x x x x x x x x*2 

G x x x x x x x x x x x   

H  -  -  -  -  -  -  -  -  -  -  -  - 
x*1 Quality     x*6 Separate report form 
x*2 Incidents with company's products in use or when transported  
x*3 However this is not always possible to establish due to long term effects! 

x*7 We have separate procedures for environmental 
occurrences in ISO system 

x*4 If significant-separate report insurance company 
x*5 If applicable 

x*8 When applicable 
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Methods used to collect the incident data (Q6) 

Company 
Reporting based 

method 

Observation 
based 

method 

Computerized 
system Others 

A x   x   
B x       
C x x x*1   
D x   x*2 x*3 
E x       
F x x     
G x x     
H x   x   

      
 x*1 We are going to use a computerized system for paper pulp called "Pia" 
 x*2 Manually feeds data in statistics    
 x*3 Written forms specially designed for accident/near misses  
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Means of collection of incident data (Q7) 
Company 

Paper reporting 
form Periodic interviews Questionnaires Others 

A x       
B x     x*2 
C x x     
D x   x x*3 
E       x*1 
F x       
G x x x   
H x       

      

 x*1 Computerized system     
 x*2 Direct database entry via personal computers   
 x*3 Interview, sometimes more in depth investigation in serious cases. 
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Persons responsible for filling the incident reporting form (Q8) 

Company 
Any worker directly 
involved in incident 

Any witness to the 
incident 

Anyone providing 
first-aid/medical 

treatment 

Immediate 
supervisor 

Head of 
department 

Safety 
officers Others 

A x x           
B x     x       
C x x   x   x   
D x     x x*1 x*2 x*3 
E x x x x x x   
F x x x x x x   
G       x       
H x     x   x   

       

x*1 Where necessary, often supervisor      

x*2 Participating when necessary      

x*3 Work union, safety representative      
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Content included in the incident reporting form (Q9) 

Company 
Identification Detachable identification for 

follow-up questions 

Narrative 
description 
of incident 

activity 

Narrative 
description of 

problem 
causing 
incident 

Recommendation Proposed 
action Others

A x   x   x x   
B x   x x x x   
C x   x x x x   
D x   x x x x x*2 

E x x x x x x   

F x*1 x*1 x x x x   
G x x x x x x   
H x x x x x x   

      
x*1 Not for near misses      

x*2 All necessary information which is decided necessary (practical use)     
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Person of reviewing and analyzing the reported incident/near miss data (Q10) 

Company 
A unit within 

the organization 

A neutral third 
party within 
organization 

A neutral third party 
outside of the 
organization 

Immediate or unit 
supervisor 

Organization’s 
safety officer 

or unit 
Others 

A       x     
B       x     
C       x x   
D       x*3 x*4 x*2 
E       x x x*1 
F       x     
G       x x   
H   x   x x   

 

x*1 :Safety committee       

   
x*2 :Filling the form concerns the individual involved together with supervisor. Evaluation are also done 
by those, but also through safety department    

x*2 and x*3 and x*4: Could be (where necessary)all these cooperating    
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Action taken after investigate and analysis of the incident data (Q11) 

Company Reporting of incident review and 
analysis to the management along 
with action taken or recommended 

action 

Development and 
implementation of 

appropriate corrective 
action 

Publishing of 
investigation 

summaries and 
recommendations  

Noticing of review and 
action to workers 

during safety meetings, 
through postings of 
written summaries 

Others 

A x x x     
B x x x     
C x x x x   
D x x*1 x x x*2 

E x x x x   

F x x x x   
G x x x x   
H x x x x   

      

x*1The actions decided on forms are also intended to be conducted.   
 

x*2 In special cases discuss with concerned individuals/managers   
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Company Feedback taken after investigates and analysis the reported incident (Q12) 

A                                             - 
B Free information via intranet (worker must seek information actively) 
C Recommendation and instructions 

D 1. Preventive measures (Administrative, Technical, Other necessary means-eg.,training) 2. Who is responsible to conduct the 
improvement 

E - 

F Information about decisions to prevent recurrence. Verification of actions. 
G Reports in meetings with personnel special messages in daily information pamphlet 

H 
1. Directly to the person who was involved in the incidents.2. Reporting to the weekly meeting.3.Follow-up on each department 
meeting regarding work environment issues and this work environment meeting held four (4) times a year.4. Monthly report of 
statistics. 5. Reports to the work environment committee, the report sent four (4) times a year. 
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Rating for the feedback of the incident reporting system (Q13) 
Company 

Rapid Useful Accessible Intelligible 

A Good (4) Good (4) Uncertain (3) Good (4) 
B Uncertain (3) Good (4) Good (4) Good (4) 
C Good (4) Good (4) Good (4) Good (4) 
D Good (4) Good (4) Excellent(5) Good (4) 
E Excellent (5) Good (4) Uncertain (3) Good (4) 
F Uncertain (3) Good (4) Good (4) Uncertain (3) 
G Good (4) Good (4) Good (4) Good (4) 
H Excellent (5) Excellent (5) Excellent(5) Good (4) 
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Company Discipline Provision (Q15) Statistical analysis of accident 
reduction (Q17) 

Employees Training 
(Q21) 

A No No Yes*2 
B No No Yes*3  
C Yes*4 Yes No 
D No*6 No*7 Yes*8 
E No Yes Yes*1 
F    - Yes Yes 
G No No Yes*5 
H - Yes Yes*9 

 *1 Manual and dedicated facilities   
 *2 Guide lines    
 *3 2001: all operators received 2-3 hours training on reporting of incidents  
 *4 In the end of the year drawing of lots    
 *5 Information about systems  
 
 *6 e.g. Fire reports and salvage actions during incidents are rewarded (don't have any punishment). Whatsoever! 

 
 *7 Depends what you mean. We do have statistics, but every measure is not validated statistically 

 
 

*8 Clarify and explain the importance of filling in the forms correctly and completely (Also have conducted training 
activities in this to supervisors) 

 
 
 

*9 1.Introduction of the incident reporting to the new staffs. 2. Training in shift meeting, the meeting is held every other   
   year. 3. The meeting of safety personal. 
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Confidentiality applicable to the current incident reporting system (Q16) 

Company 
Reporting form can be 
delivered anonymously 

The reporting person's identity is 
required only to help in a follow-up 

investigation 

The identity may not 
appear on the form Others 

A     x x*2 
B       x*3 
C x x     
D   x*4 x*5 x*6 
E       x*1 
F x       
G x       

H x       

 
x*1 No confidentiality  
x*2 Reporting persons using drugs can be made anonymously 
x*3 Confidentiality not normally applied, only in a sensitive cases 
x*4 More precision in action taken when hearing who is involved 
x*5 The information on what actually happened and with whom is not distributed around 
x*6 Need to know information on individual level to get best accuracy in prevention 
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Importance attributed to incident reporting system 
(Q19) Company 
(%) 

A 70% importance 
B 90% importance 
C 80% importance 
D 90% importance 

E 90% importance 

F 80% importance 
G 80% importance 
H 90% importance 
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Company How incident reporting system operate and fit into the safety management system (Q20) 

A It involves all employees in the system 

B It is the key element. It affects attitude, corrective and preventative actions, and performance measurement 

C Incident reporting system is very important (preventive) 

D As you know it is one of the necessary pre-requisite to get the input needed for continuous improvement. Again, we have separate 
environment and safety related reporting system (also organizationally separated). 

E It is a part of the management system    

F Every manager is responsible for following up the incidents within his area. Strong focus on near-miss reporting as a tool for 
continuous improvement. 

G It could be better. That’s the reason why we are looking into other systems or one system for all incident reporting. 

H The report system is now working to our satisfaction. And it is after we have made a special report form which call LFA. June 2002, 
98 reports regarding incident have come. 
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Efficiency for the current incident reporting system (Q22) (%) 

Company 
Acceptable 

Could provide 
enough and 

useful 
information 

Could activate 
people in the 

organization to be 
and remain alert 

Generate 
solution 

Learn 
much 

Beneficial to 
management 

Monitoring of 
the management 

system 

Fit in with 
other parts of 

the 
management 

Prevent 
accident 

A 60% 40% 80% 80% 80% 90% 60% 90% 90% 
B 50% 85% 85% 80% 80% 85% 85% 80% 85% 
C 60% 60% 70% 60% 60% 60% 60% 70% 80% 
D 90% 80% 80% 80% 90% 90% 70% *1 80% 90%*2 
E 100% 80% 90% 60% 80% 100% 70% 90% 90% 
F 90% 80% 90% 80% 80% 80% 80% 80% 80% 
G 60% 70% 70% 60% 60% 80% 60% 70% 80% 
H 80% 80% 95% 80% 95% 95% 95% 95% 95% 

           
*1 Not the single best measuring parameter.       
*2 But unfortunately not all accidents (according to our experience)  
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Strongpoint and disadvantage of the current incident reporting system (Q23) 
Company 

Strongpoint  Disadvantage 
A It includes all employees Not used enough 

B Database is good for system for handling and 
archiving Willingness to report not always high 

C The strongpoint is that incident reports Develop the system; Do it better; Computer system; 
“Pia system”; 

D All-round, easy to fill in, not just one individual are 
asked to fill in the form, also manager/supervisor 

There is not so much a guarantee that all relevant or 
important aspects that are presented on the form. 
Perhaps not possible to achieve a perfect system. 
What is important is the commitment, interest and 
proficiency among the management and employees 
to apply safety procedures, to plan the work, to use 
the safety protection equipment, etc. 

E Available 24 hours, everybody have access You can't see the benefit of suggested solution 

F Good statistical follow up. Involvement of operators 
and managers. Not web or Intranet based reporting system 

G                  - Mostly paperwork; Many different systems 

H We learn from the incidents and take precaution to 
avoid them to happen again 

It's difficult to get all people who are involved in an 
incident to report that incident. People don't 
understand how serious incident might be. 




