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Synopsis

● Yes!
● 'Tolerable' not 'Acceptable'
● The cost of accidents
● Risk Assessment and Cost Benefit Analysis
● Valuing safety benefits in monetary terms
● Establishing a policy on safety spend
● References and further information
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Tolerable Risk

● All life, and the activities we pursue, involve a chance of harm.

● Hazard and Risk must be managed down to a tolerable level

● What is Tolerable is situation dependent and usually set by 
Governments and Regulators (if at all!)

● But – Operators must have their own view
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Tolerable Risk Example
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● But I still decided to fly here to speak here today!!



15-16 Feb 20172nd Kuwait international  HSE Conference & Exhibition (KIHSE 2017) 

The Cost 
of 
Accidents
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£1

£8-36

Insured Costs
Injury, Ill Health, Damage

Ininsured Costs
Product, Material, Plant, 
Building, Tool and 
Equipment Damage
Investigation and
Legal Costs, Fines
Cost of Emergency 
Supplies
Clearing Site
Production Delays
Overtime Working and 
Extra Labour
Loss of Expertise and/or 
Experience

Hidden 
Costs



Risk Analysis/Assessment

● Risk Analysis
The process of identifying sources of potential harm, assessing the 
likelihood that harm will occur and the consequences if harm does 
occur

● Risk Assessment
The process of risk analysis together with the value judgements 
made concerning the significance of the results

"Risk assessment data is like a captured spy.  If you torture it long 
enough it will tell you anything you want to know"

W M Ruckelshaus, Former Head of US EPA
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Societal Risk 
FN Curve
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Valuing Harms (etc) Averted by Safety Measures

● Human harms (deaths, serious injuries, minor injuries etc)

● Harm to the Environment (natural and built)

● Avoidance of deployment of emergency services

● Avoidance of countermeasures such as evacuation

● Post accident decontamination

● Disruption to lives of others (during and after incident)

● Other harms, or costs falling on others, that might be required in 
different jurisdictions 
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Costs of Applying a Safety Measure

● Installation, operation, training
● Additional maintenance
● Business losses that would follow from any shutdown of the plant
● Ongoing production losses as a result of the measure
● Any savings as a result of the measure should be offset against the 

costs
● Other costs that might be allowable in different jurisdictions
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Example
● Consider a plant with a process that if it were to explode could lead 

to:
– 20 fatalities

– 40 permanently injured

– 100 seriously injured

– 200 slightly injured

● The rate of this explosion happening has been analysed to be about 
1 x 10-5 per year, which is 1 in 100,000 per year. The plant has an 
estimated lifetime of 25 years.

● How much could the company reasonably spend to eliminate 
(reduce to zero) the risk from the explosion
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Example 
(Human 
Harms only)
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Harm Type Number 'Value of 
Averting'

Frequency Plant Lifetime 'Overall Value 
of Averting'

Fatalities 20 £1,336,800 1 x 10-5 yr-1 25 yr £6,684

Permanent 
injuries

40 £207,200 1 x 10-5 yr-1 25 yr £2,072

Serious injuries 100 £20,500 1 x 10-5 yr-1 25 yr £512

Slight Injuries 200 £300 1 x 10-5 yr-1 25 yr £15

Total benefits £9,283

Example



Establishing a policy on safety spend
● Take account of particular requirements of the operating jurisdiction
● Set out a policy on benefits
● Set out a policy on costs
● Set out a policy in the discounting of future costs/benefits
● Consider other harms to be included e.g. reputational damage, share 

price, etc
● Consider whether to apply a bias in favour of safety
● Set out a policy on Sensitivity Analysis
● Document the policy
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