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REGULATORY RELATIONS, 
CULTURE AND SAFETY

Presenter�
Presentation Notes�
Mr Stephen HC Chan
Dr KM Leung and fellow colleagues from EMSD
Honourable Guests and delegates
It is a pleasure to be invited here to talk about safety. Thank you. 
I was in Hong Kong last October for the International Railway Safety Conference.  Then I had the opportunity to experience some of your excellent transport system including your automatic people movers, trains, trams and many lifts. Hong Kong must be the lift capital of the world.
I saw many signs like this one on a tram.  It shows me that safety is important to you.
Your MTR railways are perceived to be one of the safest passenger rail systems in the world. 
 
I saw MTR everywhere and someone in MTR even told me “MTR control everything in Hong Kong ---------- except the weather! 
I saw that MTR have good control of railway safety. This is good news for us because we all value safe transport.
I also liked how the EMSD is approaching its job to achieve sustainable railway development and safety. 
It is important to keep learning to improve safety. We can learn from others in our industry and we can also learn a lot more from other industries. 
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Presenter�
Presentation Notes�
Let us look at the rail industry and safety regulation in Australia.

164 Railway Operators
43,300 Km track
198 Million Train kilometres per year

Each State has a railway safety regulator.

I am the regulator in Western Australia
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Railways in Western Australia.
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Presenter�
Presentation Notes�
In WA we have 

29 Rail Operators
10,298 Km track
And trains travel 45 million train kilometres per year

That is nearly a quarter of all railway activity in Australia
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RAILWAY SAFETY REGULATION
Small tourist

Presenter�
Presentation Notes�
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RAILWAY SAFETY REGULATION
Heritage – electric trams and steam trains

Presenter�
Presentation Notes�
……and some heritage tram and steam train operators
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RAILWAY SAFETY REGULATION
Passenger – metro and country

Presenter�
Presentation Notes�
..as well as large country and city passenger operators
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RAILWAY SAFETY REGULATION
General freight

Presenter�
Presentation Notes�
……and several large freight train operators
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RAILWAY SAFETY REGULATION
Heavy haul – Pilbara iron ore

Presenter�
Presentation Notes�
And four heavy haul operators carrying iron ore in some of the heaviest and longest trains in the world.
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RAILWAY SAFETY REGULATION
Fair grounds …..- we don’t Regulate these

Presenter�
Presentation Notes�
But we don’t regulate these.  

The Act exempts:
- small trains operating in fair grounds and fun parks. 
- horse drawn trams, 
- slipways, 
- aerial cable operated systems 
railways only used to guide a crane 

These are regulated by WorkSafe – the occupational safety and health agency.
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RAILWAY SAFETY REGULATION

Co-regulation

Co-regulation model

The Regulatory Spectrum

Self 
Regulation

Prescriptive 
Regulation

Rail operators 
sets standards, 

guidelines, codes 
and rules, and 
enforces them

‘Co-regulation’

Regulations are 
specified, administered 

and enforced by 
differing interactions 

between Government 
and operators

Government sets 
standards, 

guidelines, codes 
and rules, and 
enforces them

Presenter�
Presentation Notes�
We have a system of regulation called co-regulation.

Co-regulation is a form of regulation that establishes a set of principles for sharing or assigning responsibilities between government and industry for the management of rail safety risks.
It is not self regulation on the left. 
It is not prescriptive regulation on the right where Governments sets all the rules and standards.
Co-regulation simply means that the rail operator is responsible for managing and controlling safety risks by developing and setting its own operating standards and defining them in a detailed SMS.

The Regulator endorses the SMS and monitors operations to ensure the operators is doing what it said it would do.

As regulator my primary relationship is with individual rail operators. I’m independent and can’t be directed by anyone.
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RAILWAY SAFETY REGULATION
Regulator Roles

LEGISLATION & 
REGULATIONS

POLICIES, PROCEDURES, 
GUIDANCE, CODES OF PRACTICE, 

ADVISORY DOCUMENTS

ACCREDITATION
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INVESTIGATION 
& PROSECUTION

COMPLIANCE

EDUCATION, AWARENESS & COMMUNICATION

RESEARCH, DATA 
ANALYSIS & RISK 
IDENTIFICATION

EDUCATION & 
TRAINING

COMMUNICATION & 
BULLETINS

PR, MEDIA, 

PROMOTIONS, 
AWARENESS

Presenter�
Presentation Notes�
These are my roles as a regulator.

Along the bottom are some important roles concerning safety research and education to promote improvement of safety.
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RAILWAY SAFETY REGULATION

Reportable Occurrence Categories
1. Collision
2. Derailment
3. Level Crossing
4. Signal Passed at Danger
5. Proceed Authority Exceeded
6. Safeworking Irregularity
7. Rolling Stock Irregularity
8. Load Irregularity
9. Dangerous Goods    

Irregularity
10. Runaway
11. Track and Civil Infrastructure 

Irregularity

12.  Signalling System Irregularity
13.  Electrical Infrastructure Irregularity
14.  Train Warning and Enforcement 

System Irregularity
15.  Communication System Failure
16.  Fire
17.  Explosion
18.  Slip, Trip or Fall
19.  Suspected or Attempted Suicide
20.  Alcohol or Drug Irregularity
21.  Railway Network Security

Presenter�
Presentation Notes�
To help monitor safety rail operators must report to me accidents in these 21 different categories.

There are about 2,500 occurrence reports each year of which about 100 are defined as serious accidents.

But occurrence data shows that in WA our railway safety performance is good and is improving.
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RAILWAY SAFETY REGULATION
Regulator Roles

Running Line Derailments per Million Train Kilometres
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Presenter�
Presentation Notes�
This slide shows train derailment rates in all States over 10 years.

WA is the gold line.

It shows WA is better than any other State and still improving.
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RAILWAY SAFETY REGULATION

Running Line Collisions with Trains per Million Train Kilometres
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Presenter�
Presentation Notes�
Our collision rate is the best in Australia and mostly involves hi-rail vehicles like this rather than bigger trains.

[CLICK]
�



RAILWAY SAFETY REGULATION

LEVEL CROSSING FATALITIES
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Presenter�
Presentation Notes�
WA also has a very good record in level crossing safety.  It is the best in Australia but also rates very well with the data we found for countries in Europe.
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RAILWAY SAFETY REGULATION

Serious Accident Rate
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Presenter�
Presentation Notes�
Our serious accident rate has reduced about nearly 30% over 10 years.

But we want to keep improving.
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KEY TOOLS IN OUR STRATEGY

Rail operators:-

Need an SMS before permission to operate.

Need their SMS to meet Australian Standard AS4292 – Rail 
safety management

Define their own standards, codes and guidelines for safe 
practice.

Regulators encouraged:-
Best practice
Sharing of knowledge across industry.

Presenter�
Presentation Notes�
Until 2005 our regulatory strategy was that:
- Rail operators must have accreditation (a permit) to operate.  For this they need an acceptable SMS.
 The SMS had to comply with the minimum requirements in AS4292 – rail safety management. This standard provides a framework of elements that should be in a rail operator’s SMS.
- But operators define their own standards, codes and guidelines for safe practice.
 AS4292 also set principles for managing rail assets like track, signalling, and rolling stock and for railway operations.
 I encouraged sharing of knowledge and adoption of best practice but many railways simply wrote up what they were doing then.
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SAFETY LESSONS

Safety improvement came from:

audits (internal and by Regulator); 

SMS reviews; and 

lessons from accidents (local and 
international in all industries).  

Presenter�
Presentation Notes�
As seen safety improvement was occurring and a lot of ideas for safety improvement were coming from:

 - audits (internal and by Regulator); 

 - annual SMS reviews; and 

 - some lessons from all incidents.
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KEY ELEMENTS IN OUR STRATEGY

The SMS provides a systematic approach to safety

To meet requirements Management of an SMS could be a 
mechanical asset and paper based approach.

For many safety management was not mature. 

Better safety performance would now require:

better risk management competence;

a safety management system; AND

a positive safety culture to flourish.

Presenter�
Presentation Notes�
BUT to get more improvement we saw a need to lift the focus.
 
The SMS provides a systematic approach to safety

However - management of an SMS can be mechanical.  

Improvement does not come if management merely adopts an asset and paper based approach to meeting regulatory requirements.
To get more safety improvement we understood that operators required better RISK MANAGEMENT COMPETENCE together with a better SAFETY MANAGEMENT SYSTEM AND a POSITIVE SAFETY CULTURE

We needed to enhance the regulatory requirements for the SMS in AS4292.

We also needed BETTER and DIFFERENT DATA
[CLICK]�



Regulator Database

Operator Records

Reactive Reactive 
Risk Risk 
ManagementManagement

Reportable 
Accidents 
Reportable 
Accidents

Other 
Incidents 

Other 
Incidents

Inspections and AuditsInspections and Audits

Leadership 
Training

Proactive Proactive 
Risk Risk 
ManagementManagement Culture 

Surveys

Leadership FactorsLeadership Factors

Organizational/Workplace FactorsOrganizational/Workplace Factors

At-risk BehaviorsAt-risk Behaviors

KEY TOOLS IN OUR STRATEGY

Reports

Presenter�
Presentation Notes�
This diagram shows that the occurrences data reported to me is only the tip of the data iceberg.
Rail operators have a lot more detailed safety information. And there is a lot more they don’t have.
We knew that without better data we could be trying to fix the wrong things and not be reducing risk.
We need to know more about why accidents happened --- the contributing factors.

We had been focused on reactive risk management and only get a bit below the waterline into proactive risk management when we undertake inspections or audits.
We needed more incident data from below the water line.
 
So we now wanted to focus on the less visible contributing factors and safety culture.
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4292.1 Part 1: General requirements 

4292.2 Part 2: Track, civil and electrical infrastructure

4292.3 Part 3: Rolling stock

4292.4 Part 4: Signalling & telecomms systems & equipment

4292.5 Part 5: Operational systems

4292.7 Part 7: Railway safety investigation

AS4292.1 – 2006 Railway safety management
SAFETY MANAGEMENT STANDARD

Presenter�
Presentation Notes�
We reviewed and the regulatory requirements for SMS as set out in AS4292.

I chaired this national review.

AS4292 has several parts addressing different aspect of safety management.
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AUSTRALIAN STANDARD AS4292.1 – 2006
Railway safety management – Part 1: General 
requirements

Presenter�
Presentation Notes�
Part 1 outlines the elements that must be covered in an operator’s SMS.

We added new SMS requirements such as:
More robust risk management processes to control risks to ALARP
That operators had to incorporate human factors knowledge in developing their SMS
The must have processes to ensure continuous improvement of safety
-   And methods to build a positive safety culture
[CLICK]
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AS4291.1 – Continuous Improvement 
Management Cycle

Presenter�
Presentation Notes�
We included this rail safety management cycle for continuous safety improvement.

It is based on the PDCA cycle in TQM.

We would like operators to apply risk reduction processes and knowledge of human factors at all stages of this safety management cycle not just in an accident investigation.  

[CLICK]
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2.14 SAFETY CULTURE
The organization shall include in its safety management system 
methods to develop and maintain a positive safety culture taking 
particular account of—
(a) the importance of leadership & commitment of senior 
management;
(b) the executive safety role of line management;
(c) the need to involve rail safety workers at all levels;
(d) the need for openness of communication;
(e) the need for human factors to be positively addressed;
(f) awareness & recognition of opportunities for safety improvement; 
(g) willingness to devote resources to safety.

AS4292.1 - 2006
SAFETY CULTURE

Presenter�
Presentation Notes�
We included these key aspects required to achieve a positive safety culture:-
2.14 SAFETY CULTURE
The organization shall include in its safety management system methods to develop and maintain a positive safety culture taking particular account of—
(a) the importance of leadership and commitment of senior management;
(b) the executive safety role of line management;
(c) the need to involve rail safety workers at all levels;
(d) the need for openness of communication;
(e) the need for human factors to be positively addressed;
(f) awareness and recognition of opportunities for safety improvement; 
(g) willingness to devote resources to safety.
[CLICK]�



AUSTRALIAN STANDARD AS4292.1 – 2006
Railway safety management – Part 7: Railway 
safety investigation

Presenter�
Presentation Notes�
We also added a new Part 7 which outlines a best practice process for accident investigation.  

Importantly it requires the investigators to look at the performance of the SMS and to indentify both the causes and contributing factors of the accident.
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SAFETY CULTURE - Taking risks
Dust mask in South Africa –safety glass? 

Presenter�
Presentation Notes�
Good safety is about managing risks and eliminating error.

Let us look some examples in the construction and transport sectors

Are these people taking risks or doing the best thing to control the risk?


Here we have a dusk mask in South Africa – will he suffocate anyway?
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SAFETY CULTURE – Taking risks
Safety visor in Nanjing – it could burn?

Presenter�
Presentation Notes�

Here is a safety visor in Nanjing – could it catch fire?
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SAFETY CULTURE - Taking risks
Crossing a river – baby first!

Presenter�
Presentation Notes�
Or crossing a river …..baby first – is this really safe?
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SAFETY CULTURE – Taking risks
Driving on flood damaged track….near Perth

Presenter�
Presentation Notes�
The risk of driving on a flood damaged railway track near my home
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SAFETY LESSONS
Many cases of:
- Perhaps not knowing the risks
- Ignoring risks they know

What appears risky to us may seem normal to them.

It is a lot about different values and safety cultures.

What then happens if an error or mistake is 
made?

Presenter�
Presentation Notes�
These people were taking risks?
Do they know it is a risk?
Do they care?
In different places are these things acceptable practice?

Am I wrong to assume that what I saw here is risky?
Or that they have a poor safety culture?

Now let us consider what can happen to safety when people make mistakes or errors.
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SAFETY LESSONS - Mistakes
Error – Load crushes a truck

Presenter�
Presentation Notes�
A loading error … crushed the truck 
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SAFETY LESSONS - Mistakes
Error – Overloading a container lifter

Presenter�
Presentation Notes�
..or overloading a container lifter
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SAFETY LESSONS - Mistakes
Error - Loading a boat

Presenter�
Presentation Notes�
A loading error …. capsizing a boat
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SAFETY LESSONS - Mistakes
Error – Overloading a plane

Presenter�
Presentation Notes�
… or incorrectly loading a plane.
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SAFETY LESSONS - Mistakes
Error - Overloading a cart

Presenter�
Presentation Notes�
…or a cart!
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WHO IS BEING A DONKEY?

Why do people take risks?
Why do errors happen?

Errors keep repeating!
Are we good at learning?
What if errors become a disaster?

SAFETY LESSONS

Presenter�
Presentation Notes�
Who really is the donkey?

Why do people take risks
Why do they make errors?
Why do people repeat errors?

What if these errors turn into a disaster?

[CLICK]
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SAFETY LESSONS – Errors to disasters
Mary Rose – sank 1545 ……about 500 drowned. 

Presenter�
Presentation Notes�
Unfortunately they do!

We keep seeing accidents where past lessons were forgotten and previous errors repeated. 

In 1545 in England the flagship the Mary Rose set sail to join a battle. It had just been modified.

It was originally 500 tonnes but after modification was  around 727 tonnes.  It also had more guns. 
It was either overloaded or top heavy or both. 

One theory is that wind caused it to heal over and water poured in the lower line of gun ports and it sank.

Nearly 500 people drowned.

[CLICK]
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SAFETY LESSONS – Errors to disasters
Vasa – sank 1628

Presenter�
Presentation Notes�
In 1628 in Sweden the flagship Vasa sank. It was to be the mightiest warship built to date.  
It was also top heavy and had insufficient ballast. It was launched after failing a stability test.

The Vasa was instructed to set sail and a few minutes later foundered in a strong breeze.  Water poured in and it sank.

An official inquest was held. 
This is thought to have been the first official accident investigation. 
Many contributing factors were found - but no one was found to be at fault.

The whole process for managing design and construction was flawed and known risks were ignored. 
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Herald of Free Enterprise capsized 1987 ...
……193 drowned

SAFETY LESSONS – Errors to disasters

Presenter�
Presentation Notes�
In 1987 the Herald of Free Enterprise, a car ferry, capsized just after leaving Zeebrugge port in Belgium. Water poured into the vehicle decks.

The bow doors had not been closed.

188 people drowned

An official enquiry was held

Many contributing factors were found - including safety culture being described as sloppy from top to bottom of the organisation.

[CLICK]



�



SAFETY LESSONS
Waterfall………….speeding – 7 dead

Presenter�
Presentation Notes�
On 31 January 2003 this accident in Australia killed seven people when a speeding train derailed.  

A major accident inquiry was held.

Many contributing factors were found.

Over a hundred recommendations for safety improvement were made …..including to improve the safety culture in the railway. 
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SAFETY CULTURE

...is about 

THE WAY WE DO THINGS AROUND HERE!

….helps determine how we make safety decisions

Presenter�
Presentation Notes�
In all of these cases over nearly 500 years there are issues concerning:-
 -  the way things were done, and 
 -  why bad decisions and mistakes were made

……..these are all to do with the type of safety culture in place at the time.

Of course ‘safety culture’ is about “the way we do things around here”.

Safety culture affects how people make decisions on safety.

Now some examples from my own jurisdiction.
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SAFETY CULTURE

Point switch

Collision point

Main line

Kalgoorlie goods shed - Not to Scale

Shed

The way we do things around here!

Presenter�
Presentation Notes�
(Explain where trains were).
(Explain what happened). POINTER
The worker went to unlock the shed door so that wagons could be pushed into the shed to unload freight.
The train was meant to wait back behind the points and be called down after the door was unlocked and opened. The train was called down before then and the worker was crushed into the still shut door.
Rules were not followed. 

Investigation showed that safety culture was not good.
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SAFETY CULTURE

Worker ignores rules, takes short cut and dies

The way we do things around here…
…..putting production before safety.

Presenter�
Presentation Notes�
This is the shed.

Note that the shed was full of rubbish the worker could trip on.  It was cleaned up and a month later I took this photo.  The rubbish was returning.
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Point switch

Collision point

Rail CarRail Car

Nowergup – run to shed - Not to Scale

Shed

SAFETY CULTURE
The way we do things around here!

Presenter�
Presentation Notes�
Nowergup

A maintainer was moving the railcar up to the shed for maintenance
He jumped out of the cab to switch points as it rolled forward.
His plan was to jump back on when it got level with him and then drive forward.  

But the door closed and locked him out.  
The railcar accelerated forward and hit the other car causing much damage.

The procedures were ignored. 
He took a short cut? 
Why did he make this error?
Was it common practice? The way it is done here?
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SAFETY CULTURE
The way we do things around here!

Presenter�
Presentation Notes�
These are the collided trains.
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SAFETY CULTURE
The way we do things around here!

Presenter�
Presentation Notes�
This slide shows the two railcars where they finished after the collision.
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Short cut – driver left new train unattended

SAFETY CULTURE
The way we do things around here!

Presenter�
Presentation Notes�

The cab was wrecked.

Two brand new railcars were badly damaged.

And this brings me back to the role of the rail safety regulator in helping industry to improve safety management.
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It is not easy to see if the safety culture is good? 

The mind is easily influenced and can play tricks.

DON’T BELIEVE YOUR EYES OR WHAT YOU 
ARE TOLD – COLLECT THE FACTS / DATA 
(TQM). 

Safety culture needs to be measured.

SAFETY CULTURE
The way we do things around here!

Presenter�
Presentation Notes�
We decided there was a need for regulators and operators to measure safety culture.
We found it is difficult to go into an organisation and be confident that what we were hearing or seeing was really reflecting the state of the safety culture.
Sometime what we thought ----turned out to be wrong.
The mind plays tricks. It is clever at making us think good or bad things are happening when they really aren’t. 
In particular we can be led astray by good stories we hear from rail managers.

My lesson is:- 
DON’T BELIEVE YOUR EYES OR WHAT YOU ARE TOLD:
 – MEASURE AND ASSESS - COLLECT THE FACTS / DATA (TQM).
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Presenter�
Presentation Notes�
Here is an example of how the mind can be tricked. WHAT DO YOU SEE?

NOTHING IS MOVING. There is something in our minds that makes us think the wheels are turning.  But it is a still picture. It is not a movie.
The mind is playing tricks.  It is conditioned to interpret specific information in particular ways. Your mind will see what it expects or is told to see.
Sometimes because of this we think we have seen things that we haven’t.
We may look and think a company has a good safety culture but subsequent events proved they did not.
This is why it is important to properly assess safety culture to really see what is happening.  To do this companies need to apply scientifically based assessment tools. 
The Regulators decided to help industry get such a tool.
[CLICK]
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SAFETY CULTURE
The way we do things around here!

Presenter�
Presentation Notes�
Here is an example.  A clean, well organised maintenance workshop.  There is a new SMS with lots of procedures that appear robust and well designed to help control any risk.
We may look and think we are seeing a good safety culture. But are we?
This depot had three significant accidents within a short time period.  Any of them could have resulted in fatalities but fortunately did not.

People took short cuts or ignored the procedures. They made bad errors. 
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SAFETY CULTURE
The way we do things around here!

Presenter�
Presentation Notes�
Here a maintenance workshop at another company.  Does it look better or worse than the previous workshop?

This company is one of our safest.

It has a robust approach to risk management and actively works to achieve a good safety culture.
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SAFETY CULTURE
--improving operator’s safety culture

Operators need:-

• To develop ways to improve safety culture and reduce error

• This includes improving rules, standards, procedures, 
technology and competence to support that culture.

Regulators need:-

• To do more systematic audits and inspections to ensure the 
SMS is being implemented and improved; and

• To make ensure operators measure their safety culture and 
work to improve identified areas of weakness.

Presenter�
Presentation Notes�
Operators need:-
  - To measure their safety culture
  - To improve their safety culture
  - To implement rules, standards, procedures and technology to support that culture.


Regulators need:-
 - To do more systematic audits and inspections to ensure the SMS is being implemented and improved; and
 - To ensure operators measure their safety culture and work to improve identified areas of weakness.
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NEXT STEPS 

Contributing Factors Framework (CFF)

Rail Resource Management (RRM)

Safety Culture Toolkit

3 Key Projects for Safety Improvement

Presenter�
Presentation Notes�
To get to the next level of safety improvement the Regulators identified three key projects that will assist in improving the knowledge, understanding and application of human factors and error management and improve safety culture.

They are listed here and now I will briefly discuss each of them.
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What is a Contributing Factor?

Any element of an occurrence which, if 
removed from the sequence;

Would have prevented the occurrence, or
Reduced the severity of the occurrence.

Rarely a single event or factor!

CONTRIBUTING FACTORS FRAMEWORK

Presenter�
Presentation Notes�
First, the Contributing Factors Framework.

The aim of this project is to get to data right down in the iceberg.

A contributing factor is any element which, if removed from the chain of events in an occurrence;
- Would have prevented the occurrence; or
- Reduced the severity of the occurrence.
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The CFF is a framework for 

Capturing; and
Categorising 

the systemic contributing factors to accidents

CONTRIBUTING FACTORS FRAMEWORK

Presenter�
Presentation Notes�
The CFF is a systematic method for the collection, categorisation and analysis of contributing factors identified during the systemic rail accident investigations. �
The CFF includes definitions that are used to code the identified factors into the correct categories. It enables information to be recorded in a consistent way. 

The accumulated information about safety issues and trends in this data will then allow better identification of risk areas where we can focus safety improvement strategies.
� [CLICK]�



CONTRIBUTING FACTORS FRAMEWORK

Presenter�
Presentation Notes�
A manual has been developed that includes:
The CFF framework; 
 the detailed definitions to guide categorisation of contributing factors in a consistent way; and
 A coding form.

[CLICK]
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A framework for coding the systemic contributors 
to rail safety occurrences. 

Organization

Management 
systems, 

decisions & 
organisation 
al processes

Task / 
Environment 

Local -
Error and 
violation 

producing 
conditions

Individual / 
Team

Violations & 
errors

Latent failure pathway

Technical 
failures

Contributing factors Risk controls or defences

E.g. Broken 
rail

E.g. 
speeding

Rail Safety 
Occurrence

CONTRIBUTING FACTORS FRAMEWORK

Presenter�
Presentation Notes�

The CFF categorisation framework is based on the Reason Model for accident investigation. The framework helps identify:

- the actions of individuals or teams at the ‘sharp end’ which had an immediate effect on the safety of the operation
- the absent or failed safety defences;
- task and environmental conditions which affected the performance of the people involved; and
The organisation factors which related to the task/environmental conditions.
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James Reason, Human Error

Accident Trajectory
Policy & 
Planning Line 

Management Conditions 
Task/environment

Individual 
& Team 
actions Defenses

CONTRIBUTING FACTORS FRAMEWORK

Contributing factors

Presenter�
Presentation Notes�

These groups of factors are perhaps better understood and more familiar in this ‘Swiss Cheese Model’
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Organizational 
Factors

Management 
systems, 

decisions & 
organisational 

processes

Local 
Conditions
(Workplace)

Task/ 
Environment 
and Violation 

producing 
conditions

Local Conditions & 
Organisational 

Factors

Functional Areas

Technical 
Failures

Individual / 
Team Actions

Failed 
Component

Failure 
Mechanism

Failure Origin

Person Type

Error/ 
violation type

Activity Type

CFF Data Types

Social, Political, Regulatory & 
Economic environment

CFF Main Categories & Related Information
CONTRIBUTING FACTORS FRAMEWORK

Presenter�
Presentation Notes�
Our CF-Framework evolved from that to look like this
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Local Conditions &  
Organisational Factors 

Individual/team actions Technical failures 

Local conditions 
Personal factors* 
Knowledge, skills & 
experience* 
Task demands* 
Physical environment* 
Social environment* 

Person type 
Infrastructure maintainers 
Network controllers 
Rollingstock maintainers 
Train crew  
Station staff 
Terminal staff  
Other persons 

Failure mechanism 
Corrosion 
Deformation 
Electrical discontinuity 
Fracture 
Mechanical discontinuity 
Software/firmware 
anomaly 
Wear 
Other failure mechanism 

Organisational factors 
Procedures* 
Training & assessment* 
Equipment, plant & 
infrastructure* 
People management* 
Organisational 
management* 
External organisational 
influences* 

Activity type 
Preparation & planning 
Operating equipment 
Monitoring & checking 
Handover/takeover 
Other activity type 

Functional area 
Freight handling 
Infrastructure 
construction & 
maintenance 
Off-train operations 
On-train operations 
Passenger management 
Rollingstock 
construction & 
maintenance 

Other functional area 

Error/violation type 
Error  
Violation 
Unknown error 

Failed component 
Rollingstock 
Bogies 
Braking systems 
Car-body 
Coupler/drawgear 
Load restraining 
equipment 
On board traction systems 
On board train protection 
systems 
Infrastructure 
Bridge 
Buildings 
Cuttings 
Drains/flood mitigation 
systems 
Lineside rolling stock fault 
detection systems 
Overhead power systems 
Road-rail interfaces 
Switches/crossings 
Track 
Track protection devices 
Tunnels 
Signalling & 
communications 
Communication systems 
Control interface 
equipment 
Interlocking systems 
Traffic control 
Train detection systems  
Wayside signalling 
equipment 

Failure origin 
Design 
Manufacture 
Installation / 
commissioning 
Operation 
Maintenance 
Decommissioning 

Table 1: Summary of CFF categories and related data sets.

CONTRIBUTING FACTORS FRAMEWORK

Presenter�
Presentation Notes�
And in greater detail is published like this.

You can see detailed sub-headings in each information category.

For example under ‘Technical Failure in the top right corner you can see ‘Failure mechanisms such as:
Corrosion
Deformation;
Electrical discontinuity;
Etc.

Each of these is carefully defined in some detail.
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     Coding template 

Record No: [This is the record number of the 
occurrence in your database] 

Report prepared by: [Name] 
Date prepared: [31-07-2006]  

 

OCCURRENCE DESCRIPTION (ON-S1 & OC-G1 Categories) 

Date:  
[Date] 

Location: 
[Location] 

[Text description] 

Organisation: 
[Organisation] 

Occurrence Type: (include all ON-S1 & OC-G1 Categories events that occurred) 

Occurrence type: Occurrence cat: Occurrence sub-cat: 

   
   

 

INDIVIDUAL/TEAM ACTIONS  

Findings/short description Person type Activity type Error/violation type 

    

    
 

TECHNICAL FAILURES 

Findings/short description Failed component Keyword 
(optional) 

Failure mechanism Failure origin 

     

     
 

LOCAL CONDITIONS & ORGANISATIONAL FACTORS 

Findings/short description Local condition/ 
Organisational factor 

Keyword Functional area (affected 
by the failure) 

    

    
 

NON-CONTRIBUTING SAFETY FACTORS (I.e. identified safety issues that did not contribute to this occurrence) 

Findings/short description Replace text below with relevant item. Replace only if a factor is identified. 

 [Person type] [Activity type]  [Error/violation type] 
 [Failed component] 

& [optional Keyword] 

[Failure mechanism]  [Failure origin] 

 [Local condition/ 
Organisational factor]  

[Keywords] [Functional area] 

    
 

FEEDBACK ON USING THE CFF: (Document any problems you had using the Contributing Factors Framework here) 

 
 

 

CONTRIBUTING FACTORS FRAMEWORK

Presenter�
Presentation Notes�
This is the coding form on which contributing factors are coded using the definitions as a guide.
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CFF
Database

CONTRIBUTING FACTORS FRAMEWORK

Presenter�
Presentation Notes�
A data base is being trialled that can capture the contributing factors recorded on the coding forms.  

The input screen reflects the coding form and for ease of use has drop down fields to select from. 

Early assessment by the Victorian Regulator of data from reports produced over ten years has already indicated that some contributing factors are more prevalent than others and this could lead to development of improvement strategies to address them.
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CONTRIBUTING FACTORS FRAMEWORK

The CFF Manual is on the internet.

Presenter�
Presentation Notes�
The CFF Manual is on the internet. 


The web address in my paper.
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RAIL RESOURCE MANAGEMENT (RRM)

RRM Toolkit is based on
CRM and BRR

RRM is about:
reducing railway occurrences 
attributable to human error
enabling people to manage 
hazardous situations and 
errors.
people making better use of 
resources, including team 
members, other people, 
equipment, information and 
procedures

Presenter�
Presentation Notes�
The second project is called Rail Resource Management (RRM).  

It is based on CRM and MRR

RRM – it is about error management at the individual and team level. 

It involves applied human factors training and has been responsible for successful reduction in errors and their consequences in industries such as aviation and maritime.
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In practice:

RRM is about:
strategies to reduce the 
frequency and consequence 
of errors
improving communication 
skills
cross checking and monitoring
training for error detection and 
recovery
transparent feedback systems

RAIL RESOURCE MANAGEMENT (RRM)

Presenter�
Presentation Notes�
RRM -
 Is about ways to reduce the frequency and consequences of errors
 Aims to optimise teamwork with a focus on the recognition, management and mitigation of threats and errors
 Includes training:
 on error detection and recovery from error;
 improving communication skills
 cross checking and monitoring; and
 transparent feedback systems
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Addresses key elements for a 
good safety culture such a 
leadership and safety behaviours

Responsibilities

Involving others

Right authority

Follow procedures and 
directions

Intervening

Decisive action

Any railway safety worker may be 
required to take a leadership role.

RAIL RESOURCE MANAGEMENT (RRM)

Presenter�
Presentation Notes�
As an example this slide introduces the idea of desirable or expected
behaviours in RRM. 

The behaviours shown are safety-related leadership
responsibilities. 

So a leader can contribute to safety by:
• Explaining safety responsibilities clearly
• Involving others in planning the work
• Establishing the right degree of authority
• Ensuring others follow procedures and directions
• Intervening if rules are not followed, and
• Taking decisive action on safety matters.
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RRM Implementation:

Guidelines for RRM 
Management
RRM Training Toolkit

Practical Theory
Major exercises
Railway examples –
accident case studies
Exercises to practice on

RAIL RESOURCE MANAGEMENT (RRM)

Presenter�
Presentation Notes�
Comprehensive Guidelines for RRM were developed. 

The Guidelines include a CD with an RRM Training Toolkit

A training program was developed for rail safety workers with input from industry representatives and the Australasian Railway Association. 
The toolkit is addresses key competency elements for RRM such as:
Leadership
Task Management
Teamwork
Communication
Risk Management
Situational Awareness
Decision Making
Emergency Management and 
Self-Management                                              [CLICK]�



RRM Implementation:

Guidelines for RRM 
Management
RRM Training Toolkit

Practical Theory
Major exercises
Railway examples –
accident case studies
Exercises to practice on

RAIL RESOURCE MANAGEMENT (RRM)

Presenter�
Presentation Notes�
RRM Guidelines also include a basic safety culture self-assessment questionnaire based on a survey developed by Professor James Reason.

And each module contains:
 - practical discussion on the theory
 - major exercises
 - lots of examples of real railway case studies to illustrate the issues
 exercises to practice on.

Subsidised training sessions were run to enable people to become RRM facilitators during October and November last.
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RRM Implementation:
Need organisation commitment and a plan
Available on internet for use by Australian  railway 
industry
Need to train facilitators

RAIL RESOURCE MANAGEMENT (RRM)

Presenter�
Presentation Notes�
Implementation of RRM will require major organisation commitment.
In 2008 the Regulators endorsed and asked the NSW and Victorian Regulators to commission a project to support implementation of a pilot RRM program at V/Line, a major rail operator in Melbourne. 
The aim was to help V/Line implement a best practice version of RRM, to monitor and review the implementation process, and to evaluate the effectiveness of the V/Line course. 
Dédale Asia Pacific undertook this project. An evaluation report on this project was prepared to disseminate the lessons learned to the rest of the rail industry.
A recent report on progress discussed:
 - Cost benefits and 
 - Performance improvements
It looks to be going well and will hopefully encourage others to get on board.
[CLICK]�



RRM Guidelines are on the internet.

RAIL RESOURCE MANAGEMENT (RRM)

Presenter�
Presentation Notes�
The RRM Guidelines are on the internet

The web addresses are in my paper.
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SAFETY CULTURE TOOLKIT

Presenter�
Presentation Notes�
The third major project was to introduce a way to properly measure safety culture.

The Regulators believe that achieving a positive safety culture in a railway is a cornerstone to continuous safety improvement.

It is important for rail managers to really understand the safety culture in their organisation and how to improve it. 

There are key elements required for a good safety culture to exist and they can be measured. Industry needed a suitable measuring tool to use in Australia. 
The Regulators believed that industry must take a lead with this and the Australian RISSB was encouraged, with substantial funding from the NSW Regulator (ITSR) to obtain a license from the UK’s RSSB to use their safety culture toolkit in Australia. 

This toolkit is on the RISSB website and the URL is in my paper. [CLICK]�



SAFETY CULTURE TOOLKIT

Presenter�
Presentation Notes�
The Safety Toolkit allows Registered users to :
- Conduct their own assessment of safety culture
- Analyse and interpret the outcomes
- Identify an overall safety culture improvement strategy; and
 Refer to industry safety culture improvement good practices with examples of interventions and approaches that have worked well.
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SAFETY CULTURE TOOLKIT

Presenter�
Presentation Notes�
It describes a safety culture framework.
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SAFETY CULTURE TOOLKIT

Presenter�
Presentation Notes�
Measurement is based on the answers given in questionnaires by railway workers.

The question categories reflect these key elements of safety culture:-
- An effective SMS;
- Management commitment;
- Workforce Participation;
 Organisation learning and continuous improvement

I have spoken on the importance all of these things earlier.

It is worth looking at the website to see that this toolkit provides much more.
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SAFETY CULTURE TOOLKIT

Presenter�
Presentation Notes�
It includes samples like this of the measurement results.
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CONCLUSION

Operators are responsible for safety

Safe operation is sustainable

Work continuously on safety improvement

Error proof the system – consider human factors

Learn lessons from anywhere you can

Lock in lessons and don’t forget

Develop a positive safety culture

Regulators and Operators need to work together

Regulators have an important role in education and safety 
improvement

Presenter�
Presentation Notes�
CONCLUSION
I have talked about a number of themes on the road to improving railway safety in Australia.
Overall safe operation is sustainable but we need to:
- work continuously on safety improvement
- error proof the system – considering human factors; and 
- learn safety lessons – including from other railways and other industries. 

We need to lock those lessons in and not forget them
For sustainable safety an operator needs a good safety culture
The regulator and operators need to work together on these things to learn and improve
We don’t want to be a donkey.
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Thank you. 

Presenter�
Presentation Notes�
Regulators have a clear understanding of their roles. 
We have implemented a co-regulatory framework that places responsibilities with operators and strengthened it to include best practice elements. 
It seeks better safety risk management, continuous improvement, the application of human factors to safety management and a positive safety culture.
We have introduced tools to get better data to identify safety trends, particularly in contributing factors and to improve error management and to support development of positive safety cultures.
We will be monitoring progress and to see how they are being embraced and the benefits they bring. 
Thank you.
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