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I The Concepts 
 
All human activity implies risk. The measures needed to contain risks at a reasonable 
level are decided by the level of acceptable risk inside and outside the 
organisation, the costs associated with hazards, risk control and injury 
consequences, and the severity of consequences associated with failed risk 
coping.  
 
The local risk exposure - in terms of machinery and technical equipment, work 
processes and tasks, tools used, environmental factors, staff training and experience, 
employees age and gender - is known to the local expert and represents the basis for 
the risk assessment process.  
 
This information is also available, actually or potentially, in relation to claims. To 
support local activities to reduce or eliminate risks, such injury information, suitably 
structured and detailed, can create a link between the local risk scenario and its 
counterpart available through the claims data-base of the comprehensive, public fund 
workers' compensation system.  
 
A strong support for decisions on risk can be provided by the typical injury 
consequences from other workplaces, where machines, equipment and working 
conditions are similar, but where the risks have already led to injury.  
 
The injury information can validate the local perception about the risk, and indicate if 
the risk represents a real threat to the local workplace. It can show how often a 
locally assessed risk has led to severe injury in workplaces similar to the local one, 
and thus indicate how likely the scenario is to lead to severe injury.  
 
As the proportion of small and medium size companies increases in the labour 
market the likelihood of injury at the individual workplace - with fewer individuals 
exposed - is reduced. This makes the overview perspective on risk even more crucial 
to prevention. 
 
A decision support system is a computer based tool for informed decisions, where 
large volumes of data structured according to a level of pre-existing knowledge can 
be flexibly interrogated in order to give detailed answers to questions about likelihood 
and type of certain outcomes.  
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We are presently building an applied risk assessment and decision support system 
for industrial safety management based on the risk data generated by the public fund 
workers' compensation system in Victoria. The long-term aim is for this to improve 
local risk assessment and prevention practices, particularly in the high-risk areas of 
small and medium-size enterprises, which will reduce the incidence, severity and cost 
of injury in Victoria. 
 
 
 
II Accident Information 
 
An accident is a dynamic process, where acts and events involving persons, 
machines and environment over time interact to produce an unforeseen and 
unwanted outcome, sometimes resulting in a medical trauma.  
  
 
The recording of this process is mostly reduced to a limited testimony given by a 
witness or a victim guided by a few questions, and this constitutes the basis for 
virtually all systematic accident and injury information (Larsson, 1990).  
 
 
The claims administration system either in the workers' compensation system, or in a 
large industrial organisation, or among groups of small companies affiliated with a co-
operative insurer or banded together in a "risk-pool", still represents the most valid 
and reliable way of identifying occupational risks and severe occupational trauma.  
 
 
But a bank of knowledge about occupational injuries will only turn into a system of 
decision support if and when the coding of the variables is done in such a way that 
their qualitative content is kept intact. It must be possible to ask questions about 
accidents, injuries and consequences and the user must be able to compare his/her 
local findings with those of the system and draw the appropriate conclusions 
regarding severity, costs and possible counter-measures.  
 
..oneliner...  (OH 1) 
 
The recording of the pre-crash information in relation to accidents at work has been 
standardized in the European Union and since Feb 2000 it conforms with the format 
developed by Heidenström for the New Zealand ACC (Heidenström, 1985; European 
Commission, 2000). (OH2) This system has been used in the Swedish workers' 
compensation system since 1988 (Larsson, 1990). The Victorian Workcover Authority 
has recently modified its claims forms and adopted this recording format (VWA, 
2000). 
 
The pre-injury accident process is recorded using appropriate verbs and nouns 
describing  
• the physical activity of the victim at the time of the accident,  
• the accident mechanism or deviation from the normal and expected working 

process, and, 
• the contact event in which energy is exchanged and physical trauma is sustained. 
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III Successful Decision Support Systems - "Black spot"  
  
The Fatality Analysis Reporting System (FARS) was set up by the US National 
Highway Traffic Safety Administration in the mid-1970s. This system requires that up 
to 100 pieces of information be collected on any motor-vehicle accident in which 
someone dies, within 30 days. These data, collected in a uniform way from all 50 
states, have led to safer cars, better roads, crackdowns on drunk drivers and 
speeding and, recently, confirmation of the deadly connection between Ford 
Explorers and Firestone tyres (Economist, Feb 10th, 2001). 
 
Such systems now exist in many countries and the successful interventions to 
improve road safety in Victoria have been strongly dependent upon this type of data.  
 
Since 1970, motor-vehicle deaths in the US have fallen by 20%.  
 
Gun fatalities have risen by 16%. 
 
The Firearm Injury Centre at the Medical College of Wisconsin has created a Firearm 
Injury Reporting System (FIRS). A large amount of details are collected in relation to 
all firearm-related injuries and researchers can track everything from the calibre of 
the bullet to the shooter's relationship with the victim. Most data are collected from 
different agencies: anatomical details about the wound from the medical examiner, 
information about the place where the shooting took place from the police, data on 
the gun and bullet from the Bureau of Alcohol, Tobacco and Firearms.  
 
The Wisconsin system should help public-health officials to treat gun deaths as 
systematically as they deal with cholera and car accidents. 
 
 
IV  Decision Support Systems in OHS 
 
A decision support software prototype in OHS typically incorporates a tool for local 
risk assessment built as a structure to describe an accident (or a perceived risk) in 
the same manner and with the same parameters as the ones used in the mainframe 
of the insurer/compensation system. This structure can be used in two modes; either 
to report to the insurer/compensation system - and at the same time store - injuries 
that have occurred, or to describe the unfolding of a potential risk as perceived by an 
experienced operator. The latter is a parallel to the critical incident reporting 
approach (Flanagan,1954), since this is really what the operator relates to in 
describing the risk-scenario.  
 
A collection of risk-scenarios compiled for a specific problem - an occupation, an 
activity, an operation or a machine - can then be compared with the pertinent injuries 
among the claims over several years (Söderqvist & Larsson, 1990). The software can 
also include variables describing the consequences of trauma; insured costs, lost 
time, other direct costs associated with injury, as well as indirect or uninsured costs. 
Such information, related to specific exposures, tasks or injury problems, constitute 
the criteria against which options for interventions and investments in prevention will 
be tested.  
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VII Decision Support in Sawmills 
 
In one of our Swedish studies, four major risks to and injury types among operators in 
sawmills are presented. These "clusters" of problems represent a combination of an 
analysis of all severe injuries in the entire industry over one year and systematic local 
risk assessments undertaken in nine sawmills, corroborated by the screening of the 
relevant lost-time accident reports from the Labour Inspectorate districts. The typical 
injury risks are presented together with average consequences and elimination 
measures (Söderqvist & Larsson, 1990). 
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Example 1  Getting caught in conveyor/in-feed roller  
 
Clearing jam by in-feed roller of chipping machine. Pulling wood caught between roller 
and belt. Glove is caught between wood and roller and hand/arm is being pulled into 
the roller. Injury descriptions or risk scenarios have been: 
 
- wood drifted or carried askew on the conveyor. To prevent this from causing the 
conveyor having to be stopped, the operator intervenes. He does this - more often 
than not - without a proper tool. He will try to get close to the conveyor/roller so that 
he can grab hold of the wood with his hands. Counterforces and strains in the wood 
will make him misjudge his possibilities and he is caught between moving and 
stationary parts of the conveyor. 
 
- wood has stacked or a tip or residual has jammed the in-feed roller making it slip. 
The operator sometimes uses a tool to press the wood to make the in-feed roller catch 
it. When the wood suddenly is caught by the roller, the operator loses his balance and 
falls against the roller. In one case, the operator tried to press the wood forwards with 
his hands and got one hand caught in the roller. The risk of getting caught is 
increased by ill-fitting gloves. 
 
Injury:  Fingers crushed/fractured. Parts of fingers/hand torn off. 
Average lost time: 90 days (4 claims) 
Injury cost per case:       $14,500.- excluding constructive damages paid for an average of 

2% permanent medical disability, but including treatment costs, 
added (hidden) company costs and sick benefits. 

Suggested elimination: New construction of in-feeder, which will make it possible to lift 
roller/kick-back protector when wood has jammed. Chipping 
machine equipped with automatic lifter for in-feed roller. 

Cost of suggested 
elimination:  $10,000 - 15,000 per machine. 
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Example 2   Hit by/against tool           
 
Operator or maintenance staff commences cleaning task on rotating machine before 
standstill. In order to stop and service a rotating machine 
 
- the operator is standing on the base of the machine and is trying to stop the rotating 
tool with the help of a block of wood pressed against the disks. The block ("the break 
tool") slips, the worker looses balance and falls against or down from the machine and 
is injured, or 
 
- the task is commenced before the rotating tool has come to a standstill. To clean the 
rotating cutter, a long pneumatic nozzle is used. The nozzle touches the rotating tool 
and is kicked back forcefully. Arm or leg is hit and fractured, sometimes in several 
places. 
 
Injury:  Fracture of arm or leg. 
Average lost time: 113 days  (10 claims) 
Injury cost per case: $25,600.- excluding constructive damages for an average of 4%  

permanent medical disability, but including treatment costs, added 
(hidden) company costs and sick benefits. 

Suggested elimination: Guard (switch) preventing access to machine before standstill. 
New brakes, eg. diskbrakes on the shafts of rotating parts of 
pertinent machines. Control of maintenance routines and machine 
engagements. 

Cost of suggested 
elimination:  $50,000.- for a medium-sized mill. 
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Example 3   Unplanned start of belt or rollers   
 
The typical situations have been 
 
- that a conveyor belt was started during repair by other person than repairman. 
Reasons given were that the repair work was assumed to be concluded, since "there 
was no one along the line", "some one" had said the repair work was finished, or the 
operator "had not been told" that repair work was to be performed during the lunch 
break, or 
 
- the production line has been turned off for the lunch break but "the main power 
supply is not usually switched off" by the operator. Operational switches are in the 
"off" position, but the photocells by the in-feed/locking are still active. When an 
external repairman is performing adjustments along the line, one photocell is 
activated. When the operational switch is turned "on", the in-feed rollers performs a 
locking-in movement. This can also take place as the repairman, after turning the 
operational switch back to "on", reaches in over the conveyor belt to control his work 
and unintentionally activates the photocells. 
 
Injury:  Crushed between machine parts or machine part and material. 
Average lost time: 79 days (8 claims) 
Injury cost per case: $18,500.- excluding constructive damages for an average of 2% 
   permanent medical disability, but including treatment costs, added 
   (hidden) company costs and sick benefits. 
Suggested elimination: Three way decompression valves and a return to safe information 

routines. Re-wiring of photocells. Co-ordination of start/stop-
routines at breakes with routines for temporary operational shut-
downs and other disturbances. 

Cost of suggested 
elimination:  $2,000 - $7,000 per production line. 
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Example 4   Acute over-exertion   
 
It is fairly frequent that 
    
- one or more logs get stuck between table and conveyor. If the crane can't reach, the 
operator, usually working alone on this section of the line, will use a long crowbar or 
some other instrument to try and pry the logs loose. The effort, in combination with a 
poor working posture, sometimes results in acute overexertion or, if the tool slips or 
the logs suddenly give away, contusion or whip-lash injuries. 
 
Injury: Acute over-exertion of back or shoulders, contusion to rib-cage, 

whip-lash to neck. 
Average lost time: 52 days (4 claims) 
Injury cost per case: $9,100.- including treatment costs, added (hidden) company costs 

and sick benefits. Constructive damages, still to be settled, are not 
included.  

Suggested elimination: A hoist is mounted on a beam over the conveyor. A more suitable 
handtool is provided. 

Cost of suggested 
elimination:  $9,000.- per conveyor line. 
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VI Conclusions 
 
It is obvious from studies of safety management and risk assessment practices 
reported to this Conference (Dell, 2001) that very little pro-active management of 
risk and systematic prevention work is undertaken in the real world. Thus, there is still 
a strong need to translate theoretical hazard management into practical and applied 
forms of constructive and cost-efficient prevention activities.  
 
To mobilize, hone and make accessible in a structured and applicable format the 
complete information in relation to all work-related injuries sustained in the State 
represents a constructive support for pro-active safety management in all businesses 
and a practical tool to reduce occupational trauma and disease. 
 
When developing this it is important to remember that 
 
• the occupational injury and disease problems are qualitative in nature, solutions 

require information processed with this in mind; simplistic statistics are of very 
limited use, 

 
• some of the difficulties of local injury and disease prevention are overcome by the 

linking of the local field to the national or industrial overview; when tools for local 
risk assessment are structured in the same way as the claims information data, 
comparisons and conclusions will be possible, 

 
• such decision support tools will also be a useful part of the local claims 

management system, which improves the quality of reporting, the supervisory 
knowledge about safety and - if combined with the computing of injury-associated, 
insured and uninsured costs, and other safety management variables - constitute 
a management tool for cost-efficient injury prevention and work environment 
development. 
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