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Swiss Cheese Model – Helping to define the need for a ‘Safety Management System’ 
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The Swiss cheese model of accident causation illustrates 

that, although many layers of defence lie between hazards 

and an accidents there are flaws in each layer that, if 

aligned, can allow the accident to occur.

Defences against failure are represented as slices of cheese. The holes 

in the slices represent weaknesses in individual parts of the system and 

are continually varying in size and position across the slices. The 

system produces failures when a hole in each slice momentarily aligns .

Prevent

Swiss Cheese Model 



In general terms aviation has an extremely high safety record. Thousands of people are in the 
air daily testifying to high customer confidence in the transport process 
however……………………………………

Let’s then consider a ‘Project Managed’ approach to ‘Safety Management System’ implementation utilizing 

proven methodologies, 6 Sigma and ICAO 9859 as the foundational basis. 

ICAO and the local 
Civil Aviation are 
mandated to ensure 
that there is a State 
Program and a Safety 
Management System 
applicable to all 
stakeholders in the 
aviation industry.       
(ICAO 9859)

No ICAO member 
escapes the 
requirement.

Is the need for SMS an admin 
process or is it a culture 
embedded in your 
organization at ALL levels. 

Safety implementation 
requires investment 
both in terms of people 
and finances. 

Is it possible to 
measure safety 
implementation 
beyond the ‘Safety 
Metric’?

Is it possible to quantify in 
financial terms the ‘Safety’ 
R.O.I? 

Can we make safety pay?

Are there any other 
methodologies that 
complement the Safety 
Strategy?

How effective do you 
believe your Safety 
program is? 



We will follow a structured format and will be guided by ICAO 9859. The goal is to have an 
effective Safety Management System foundation in place………….…
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Gap Analysis
Participants;

• Executive

• Process Owner (Safety 

Manager/Officer)

• Stakeholders.

Summary of Gap Analysis
• Interpretation of information.

• Ranking of identified areas.

Project Kick-Off
Participants;

• Executive (reporting)

• Process Owner

• Stakeholders.

Project 

Selection



What is 6 Sigma?
The aviation industry strives for a better than 3.4 defects per million opportunities. Based on an ‘accepted risk’ basis the flight 
fatality target is 1 per million hours flown  (6.25   ) 



• Charter

• Why are we 

doing this?

• High level 

process.

DEFINE

• Gathering 

Data

• Spreadsheet 

completion

MEASURE
• What does the 

data tell us?

ANALYZE

• What should 

be done?

• Spin off 

projects??

IMPROVE
• What are the 

timelines?

• Who is 

responsible?

CONTROL

6 Sigma methodology follows a defined path.



To get started we need to know where we are……………………
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1.1              
Management 
commitment & 
responsibility

1.2                         
Safety 
accountabilities

1.3               
Appointment of key 
safety personnel

1.4                 
Coordinate 
emergency response 
planning

1.5                           
SMS documentation

2.1                       
Hazard identification

2.2                         
Safety risk 
assessment and 
mitigation

3.1               
Performance 
monitoring & 
measurement

3.2                             
The management of 
change

3.3                  
Continuous 
improvement of the 
SMS

4.1                      
Training and 
education

4.2                         
Safety 
communication

At the end of the process your organization should have foundational capability across 

all elements creating a ‘Safety Management System’.


