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02 – What is a safety risk analysis?

There are a multitude of risk analysis models

JSA – Job Safety Analysis
PRA – Preliminary Risk Analysis
Fishbone diagram 
Tree of causes and consequences
FMECA – Failure Modes, Effects and Criticality 
HAZOP – HAZard and Operability analysis
Kinney & Wiruth Method 
LCA – Life Cycle based Analysis
SWOT matrix (Strenghts, Weaknesses, Opportunities, Threats)
Etc.

Example used for this presentation: bowtie
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02 – What is a safety risk analysis?

Risk analysis forms part of the SMS, which is expected to:

• identify hazards/events that could have an impact on flight safety;
• implement preventive (and protective) measures;
• continuously monitor the level of safety and adjust the associated procedures;
• be adapted to the complexity and size of the operation and its specific features.

Risk analysis is the process of identifying and analysing potential future events that could have a negative impact on 
operations.

1) Identification of potential threats;
2) Assessment of the likelihood of an undesirable event occurring;
3) Assessment of the potential severity of its consequences;
4) Definition of risk mitigation procedures.

Workshop on Dangerous goods

risk
assessment
phase

risk level

9

10



15/06/2025

11

11 - Safety Risks Analysis
02 – What is a safety risk analysis?

1) Identification of potential threats

There are different types of threats:

• Technical repetitive breakdown, failure, contradicting standards, etc.
• Human performance level, stress, overconfidence, communication, etc.
• Environmental weather conditions, equipment ergonomics, etc.
• Organisational unsuitable procedures, training problems, service provider, etc.
• Economic lack of resources, important growth, etc.
• Temporal e.g. customer pressure.

If they are not controlled, they can lead to… 
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undesirable/top events
(e.g. incidents)

ultimate events
(e.g. accidents)
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02 – What is a safety risk analysis?

The risk assessment is carried out by taking into account existing systems and by estimating for each undesirable event:
• The probability of occurrence;
• The potential or actual severity of its consequences.

2) Assessment of the likelihood of an undesirable event occurring

The aim is to establish the likelihood of an event occurring.
To do this, historical data, external conditions, human factors, etc. can be taken into account.

Example
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02 – What is a safety risk analysis?

3) Assessment of the potential severity of its consequences

Assessment of the impact on operations, personal safety, infrastructure safety, etc.

Example
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02 – What is a safety risk analysis?

3) Assessment of the potential severity of its consequences

Taking the previous examples, the level of risk is obtained by entering the determined levels of severity and likelihood in 
the risk assessment matrix below, at the intersection of the two values:

The result is used to determine the acceptability of the risk:
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02 – What is a safety risk analysis?

4) Definition of risk mitigation procedures

Depending on the level of risk, mitigation actions may need to be defined.
These mitigation actions consist of:

• adding prevention barriers (e.g. creation of a new operational procedure);
• adding recovery barriers (e.g. creation of emergency procedures);
• reinforcing existing barriers (e.g. additional training, communication campaign).

Workshop on Dangerous goods
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(and associated levels)

Mitigation procedures

Reducing the likelihood of occurrence

Mitigating the severity of the outcomes
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02 – What is a safety risk analysis?

For an efficient risk analysis, it is necessary to:

• keep up to date with the regulations and latest safety directives;
• collaborate with experts (if necessary) to obtain information and advice;
• use information from data collection (occurrence reports, audit results, crash investigation reports, Authorities 

recommendations or bulletins, etc.);
• constantly monitor the levels of safety and adjust the associated procedures/barriers;
• adapt the risk assessment to the complexity and the size of the operator and its specific features;
• etc.
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03 – Example bowtie hazard analysis for lithium batteries

Bowtie diagram for example threats and consequences for the hazard of lithium batteries
(mitigation measures not implemented yet)
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03 – Example bowtie hazard analysis for lithium batteries

Bowtie diagram with mitigation measures identified
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For more information you can also visit the ICAO Safety Management Implementation website 
https://www.unitingaviation.com/publications/safetymanagementimplementation/content/#
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Thank you for your attention
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