DELEGATE HANDOUT # 3

RISK ASSESSMENT: STAGES 4 AND 5 

Stage 4: Analysing Risk 

As explained, risk comprises two elements, likelihood and severity, both of which need to be analysed as part of risk assessment. Severity of harm is the “awfulness” of the outcome of an accident, ie anything from minor injury to death, to one person or to many. The likelihood of harm is the estimated frequency of the harm occurring, ie never to very frequent. The analysis of the factors of severity and likelihood is important to enable a balance of risk against the costs of the measures provided/to be provided. 

Severity 

Factors affecting severity of risk include: 

· numbers of people that may be affected 

· level of energy, eg voltage, pressure, heat, noise 

· concentration, eg full strength or diluted acid 

· toxicity of a substance (if the hazard is a substance) 

A hazard can have varying levels of severity. For example, the severity of harm as a result of an electrical hazard can vary with the voltage. The severity of harm from a fall can vary with the height fallen. 

Likelihood 

Factors affecting the likelihood of harm include: 

· numbers exposed to a hazard 

· frequency of exposure, ie how often the task featuring the hazard is performed 

· length of exposure 

· type of persons exposed (as discussed in session 3) 

· environment 

· measures provided to control the hazard. 

Likelihood can be affected by conditions in the workplace. For example, a short trailing cable stuck to the floor with tape in an office where one person works is unlikely to cause someone to trip, a long unsecured trailing cable across the floor of a busy supermarket is very likely or certain to cause someone to trip. 

Control measures 

It is also important to examine existing control measures as part of the risk assessment, as this affects the likelihood of harm occurring. The more effective the measures are to protect against a hazard, the less likely it is that harm will result. Control measures can be divided into two types: safe place and safe person measures. (This is not the only way of looking at control measures ( it is merely one way that can be applied systematically.) 

Safe place measures are engineering or hardware solutions, which try to make the workplace, plant, materials, substances, etc as safe as possible. There are various safe place measures which vary in terms of their effectiveness at reducing risk. This varying effectiveness can be ranked to produce a hierarchy of control, as follows. 

1. Controls which eliminate the hazard. Examples include: 

(a) using compressed air tools instead of electrical tools, thus eliminating the electrical hazard 

(b) purchasing finished components rather than having to grind or polish them on site. 

2. Controls which reduce the risk of the hazard at source. Examples include: 

(a) installing a machine with a lower noise level 

(b) purchasing acid in reduced concentration. 

3. Controls which reduce exposure to the hazard by means of physical measures that protect everyone rather than individuals. These can be further classified into the following hierarchy: 

(a) controls which enclose the hazard, either fully or partially, eg: 

(i)
machine guards 

(ii) noise reducing enclosure around a machine 

(iii) insulation on electrical equipment 

(b) controls which remove people from the hazard, eg: 

(i)
a barrier around an excavation 

(ii)
uninsulated high voltage electrical conductors strung at a high level on pylons 

(iii)
dangerous parts of a machine sited in an inaccessible place 

(c) controls which reduce contact with hazard, eg: 

(i)
a trip device on a machine 

(ii)
general ventilation (windows, extraction fans). 

Safe person measures or software measures, are usually applied after safe place measures in order to further reduce any remaining risk. Safe person controls include: 

· protective clothing 

· instruction 

· training 

· a defined procedure for a task 

· permit to work system 

· signs 

· information sheet. 

A number of safe person measures will always be required to reinforce and complement the safe place measures. There is no particular hierarchy for these measures. 

Specific legislation determines specific control measures in some cases, but that where no specific measures are mentioned, they must be “reasonably practicable”. Legal judgments have interpreted the meaning of “reasonably practicable” to require an assessment of the risk relative to the costs of the remedy. In other words, a safety measure must be adopted unless the cost is “grossly disproportionate” to the risk, eg a costly control measure is not necessary for a risk which is very unlikely to cause harm. 

Stage 5: Evaluating the Risk 

Risk rating 

The factors of severity and likelihood of harm from a hazard can each be placed on a scale against numbers or words. In other words, the assessor decides how likely and how severe the harm resulting from a hazard could be and assigns two numbers (or words) to it. The two factors of severity and likelihood are then multiplied together to give a risk rating which may be useful in prioritising action to control risk. The following are examples of risk rating systems from different sources. 

Risk Rating

	Severity
	Likelihood

	10 (Multiple death)
	10 (Certain)

	8 (Single death)
	8 (Very likely)

	6 (Major injury
	6 (Likely)

	4 (Loss time injury)
	4 (May happen)

	2 (Damage/minor injury)
	2 (Unlikely)

	1 (Delay)
	1 (Very unlikely)


	Likelihood
	Severity

	
	Multiple death
	Single death
	Major injury
	Lost time injury
	Minor injury
	Delay

	Certain
	100
	80
	60
	40
	20
	10

	Very likely
	80
	64
	48
	32
	16
	8

	Likely
	60
	48
	36
	24
	12
	6

	May happen
	40
	32
	24
	16
	8
	4

	Unlikely
	20
	16
	12
	8
	4
	2

	Very unlikely
	10
	8
	6
	4
	2
	1


Risk Rating using Scales from BS8800

	Severity
	Likelihood

	Extremely harmful
	Likely

	Harmful
	Unlikely

	Slightly harmful
	Highly unlikely


	
	Slightly harmful
	Harmful
	Extremely harmful

	Highly unlikely
	TRIVIAL RISK
	TOLERABLE RISK
	MODERATE RISK

	Unlikely
	TOLERABLE RISK
	MODERATE RISK
	SUBSTANTIAL RISK

	Likely
	MODERATE RISK
	SUBSTANTIAL RISK
	INTOLERABLE RISK


Note: Tolerable here means that risk has been reduced to the lowest level that is reasonably practicable.

It is important to note that analysing the likelihood and severity of harm is not the “be-all and end-all” of risk assessment and that numbers or words need not be used; this analysis is only a systematic way of ensuring that likelihood and severity are considered and a record is kept of the analysis for future review. Neither are the systems shown above the only way of rating risk. 

Risk evaluation 

The final step in the risk assessment process is to arrive at an evaluation of whether the risk is controlled to the level required by specific regulations or so far as is reasonably practicable. A risk rating system such as those shown earlier can help to arrive at an evaluation of risk, as shown below. 

1. Risk Rating System. 

For the purposes of evaluation, the matrix shown earlier (under Risk Rating) can be used to provide an initial breakdown of the hazards into categories, as follows:

(a) hazards with risk ratings in the unshaded area can usually be considered as trivial risk 

(b) hazards with risk ratings in the shaded area below the lower double line can be considered 

as adequately controlled risk
(c) hazards with risk ratings above the upper double line must be considered as not adequately 
controlled ( further controls will be required

(d) hazards with risk ratings in the darker shaded areas above the upper double line will require 

consideration of whether to suspend the operation until controls are introduced

(e) the control measures provided for hazards with risk ratings between the two double lines 

must be examined against current standards to arrive a decision whether the hazard is adequately controlled or not adequately controlled.

It should be noted that the same risk rating score might be evaluated differently, eg compare the evaluation of the risk rating score of 8 in the “Delay” column and the 8 in the “Lost time injury” column. This is because this particular evaluation system is based on the prime consideration of risk, which is likelihood. The important factor in risk evaluation is how likely the harm is. The Management Regulations ACOP's definition of risk is the likelihood that the harm from the hazard is realised; severity is considered as part of the extent of the risk. The risk rating enables decisions to be taken on the amount of effort to be expended on a hazard, but any hazard that is certain or very likely to cause loss must be attended to and the risk reduced even if the severity is low. The measures will correspondingly be low in terms of cost. 

2. Risk Rating System from BS8800. 

For the purposes of evaluation the matrix shown earlier (under Risk Rating using Scales from BS8800) can be used to provide an initial breakdown of the hazards into categories, as follows.

	RISK LEVEL
	ACTION AND TIMESCALE

	TRIVIAL
	No action is required and no documentary records need to be kept.

	TOLERABLE
	No additional controls are required. Consideration may be given to a more cost-effective solution or improvement that imposes no additional cost burden. Monitoring is required to ensure that the controls are maintained. 



	MODERATE
	Efforts should be made to reduce the risk, but the costs of prevention should be carefully measured and limited. Risk reduction measures should be implemented within a defined time period.

Where the moderate risk is associated with extremely harmful consequences, further assessment may be necessary to establish more precisely the likelihood of harm as a basis for determining the need for improved control measures. 

	SUBSTANTIAL
	Work should not be started until the risk has been reduced. Considerable resources may have to be allocated to reduce the risk. Where the risk involves work in progress, urgent action should be taken. 



	INTOLERABLE
	Work should not be started or continued until the risk has been reduced. If it is not possible to reduce risk even with unlimited resources, work has to remain prohibited.


Note: Tolerable here means that risk has been reduced to the lowest level that is reasonably practicable. 

Action to control risk 

If the assessment finds that risk is not adequately controlled, action will be necessary to ensure that risk is reduced further. This will involve considering and implementing further control measures following the principles of control outlined earlier (see Stage 4: Analysing Risk). 

