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The First UltraThe First Ultra--Safe Industrial SystemSafe Industrial System

UltraUltra--safe system (mid 1990’s onwards)safe system (mid 1990’s onwards)
Business management approach to Business management approach to 
safety (SMS)safety (SMS)
Routine collection and analysis of  Routine collection and analysis of  
operational data operational data 

1010--33

1010--55

1010--77

Fragile system (1920’s Fragile system (1920’s --1970’s)1970’s)
Individual risk management & intensive trainingIndividual risk management & intensive training
Accident investigationAccident investigation

Safe system (1970’s Safe system (1970’s –– mid 1990’s)mid 1990’s)
Technology & regulationsTechnology & regulations
Incident investigationIncident investigation

Less than one Less than one 
catastrophic breakdown catastrophic breakdown 
per million production cyclesper million production cycles



Truth or Falsehood?



TruthTruth
What is the fundamental purposeWhat is the fundamental purpose
of a business organization?of a business organization?



The Business Management PerspectiveThe Business Management Perspective

To achieve specific production goals, service 
providers must manage core business processes

Managing safety is one such business process
Safety management is a core business function just 
as financial management, HR management, etc.

To achieve specific production goals, service To achieve specific production goals, service 
providers must manage providers must manage corecore business processesbusiness processes

Managing safety is one such business processManaging safety is one such business process

Safety Safety management is a management is a core business functioncore business function just just 
as financial management, HR management, as financial management, HR management, etcetc..



A Balanced CompromiseA Balanced Compromise
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The DilemmaThe Dilemma
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The DilemmaThe Dilemma
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Building Safety Resilience…Building Safety Resilience…

RiskRisk

HighHigh

LowLow

System outputSystem outputMaximumMaximum MinimumMinimum

SafetySafety
SpaceSpace

TrainingTraining

System’s System’s 
Production Production 

Objective (s)Objective (s)

RegulationsRegulations
TechnologyTechnology

ALSALS



……Upon Business Management PracticesUpon Business Management Practices
Safety issues are a byproduct of activities 
related to production/services delivery 
Managing safety – A constant analysis of an 
organization's resources and goals leading to  

Balanced and realistic allocation of resources
between protection and production goals
Support of the needs of the organization

Safety issues are a Safety issues are a byproductbyproduct of activities of activities 
related to production/services delivery related to production/services delivery 

Managing safety Managing safety –– A constant analysis of an A constant analysis of an 
organization's resources and goals leading to  organization's resources and goals leading to  

Balanced and realistic Balanced and realistic allocation of resourcesallocation of resources
between protection and production goalsbetween protection and production goals

Support of the Support of the needsneeds of the organizationof the organization



The Constant BalanceThe Constant Balance
Provision of services require a constant balance Provision of services require a constant balance 
betweenbetween

production goalsproduction goals (maintaining regular aerodrome (maintaining regular aerodrome 
operations during a runway construction project)operations during a runway construction project)
safety goalssafety goals (maintaining existing margins of (maintaining existing margins of 
safety in aerodrome operations during runway safety in aerodrome operations during runway 
construction project)construction project)

It It may not bemay not be costcost--effective to eliminate many effective to eliminate many 
hazardous conditions, even when operations must hazardous conditions, even when operations must 
continue continue 



Two Key DefinitionsTwo Key Definitions
Hazard – Condition, object or activity with the potential of 
causing injuries to personnel, damage or loss of material, 
or reduction of ability to perform a prescribed function
Risk – The chance of injury, damage/loss or reduction of 
ability to perform, measured in terms of probability and 
severity

A wind of 15 knots blowing directly across the runway is 
a hazard
The possibility that a pilot may not be able to control the 
aircraft during take off or landing, resulting in an 
accident, is one risk

HazardHazard –– Condition, object or activity with the potential of Condition, object or activity with the potential of 
causing causing injuriesinjuries to personnel, to personnel, damagedamage or or lossloss of material, of material, 
or or reduction of abilityreduction of ability to perform a prescribed functionto perform a prescribed function
RiskRisk –– The chance of injury, damage/loss or reduction of The chance of injury, damage/loss or reduction of 
ability to perform, measured in terms of ability to perform, measured in terms of probabilityprobability and and 
severityseverity

A wind of 15 knots blowing directly across the runway is A wind of 15 knots blowing directly across the runway is 
aa hazardhazard
The possibility that a pilot may not be able to control the The possibility that a pilot may not be able to control the 
aircraft during take off or landing, resulting in an aircraft during take off or landing, resulting in an 
accident, is oneaccident, is one riskrisk



Risk AssessmentRisk Assessment
Risk severity

Risk 
probability

Catastrophic

A

Hazardous

B

Major

C

Minor

D

Negligible

E

5 – Frequent 5A 5B 5C 5D 5E

4 – Occasional 4A 4B 4C 4D 4E

3 – Remote 3A 3B 3C 3D 3E

2 – Improbable 2A 2B 2C 2D 2E

1 – Extremely 
improbable 1A 1B 1C 1D 1E



Risk TolerabilityRisk Tolerability

Assessment risk index Suggested criteria

5A, 5B, 5C, 4A, 4B, 3A Unacceptable under the existing 
circumstances

5D,5E, 4C, 3B, 3C, 2A, 2B Risk control/mitigation requires 
management decision

4D, 4E, 3D, 2C, 1A, 1B Acceptable after
review of the operation

3E, 2D, 2E, 1C, 1D, 1E Acceptable



Safety management Safety management –– Eight building blocksEight building blocks

Senior management’s commitment
Effective safety reporting
Continuous monitoring through systems to collect 
and analyse safety data from normal operations
Investigation of safety events to identify systemic 
safety deficiencies rather than assigning blame
Sharing safety lessons through the active exchange 
of safety information

Senior management’s commitmentcommitment
Effective safety reportingEffective safety reporting
Continuous monitoring through systems to collect collect 
andand analyseanalyse safety data from normal operations
InvestigationInvestigation of safety events to identify systemic of safety events to identify systemic 
safety deficiencies rather than assigning blamesafety deficiencies rather than assigning blame
SharingSharing safety lessons through the active exchange 
of safety information



Safety management Safety management –– Eight building blocksEight building blocks
Integration of safety training for operational 
personnel 
Effective implementation of Standard Operating 
Procedures (SOPs), checklists and briefings
Continuous improvement of the overall level of 
safety

An organizational culture that fosters safe 
practices, encourages safety communication and  
manages safety with the same attention to results 
as financial management

IntegrationIntegration of safety training for operational 
personnel 
Effective implementationimplementation of Standard Operating 
Procedures (SOPs), checklists and briefings
ContinuousContinuous improvementimprovement of the overall level of 
safety

An organizational cultureculture that fosters safe 
practices, encourages safety communication and  
manages safety with the same attention to results 
as financial management



Responsibilities for Managing SafetyResponsibilities for Managing Safety
These responsibilities fall into four basic areas:

Definition of policies and procedures regarding 
safety
Allocation of resources for safety management 
activities
Adoption of best industry practices
Incorporating regulations governing civil aviation 
safety

These responsibilities fall into four basic areas:
Definition of policies and procedures regarding 
safety
Allocation of resources for safety management 
activities
Adoption of best industry practices
Incorporating regulations governing civil aviation 
safety



Denial: ritualistic rejection of Denial: ritualistic rejection of 
changechange
Repair: coverRepair: cover--up, cosmetic up, cosmetic 
adaptation denying progress adaptation denying progress 
Reform: engaging the will to Reform: engaging the will to 
changechange

Safety Management Safety Management –– Excuses and FearExcuses and Fear
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