
Safety Management Systems
(SMS)

Safety …
the Proactive Way
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SMS is not new, the International Civil Aviation Organization has promoted and set SMS requirements throughout the world for years, it is currently being implemented in the US by the FAA and will be a requirement in 2012.



“If you keep doing what you’re doing… 
you’re going to keep getting what you got!”

Yogi Berra

Insanity: doing the same thing

over and over again and 

expecting different results. 

Albert Einstein, (attributed)
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The industry has tried everything to reduce the accident rate now is the time for an entirely different and better plan.



Aviation Safety to Fire Operations  Safety

Launching a common idea and a 
new approach:

SMS
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Presentation Notes
The FS is integrating SMS into Fire Operations Safety



“SMS”
A systematic and continuous Management
process based on proactive identification of 
Hazards, and analyses of their Risk



SMS requires knowledge of 
Human Error Mechanisms

Human Error accounts for 60-80% of all Aviation 
Accidents. SMS is about managing the 
manageable, so it requires knowledge of how, 
what, and why human errors occur.
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Presentation Notes
Human errors => 70-80% of aviation accidents. This statistic is from & Wiegmann Shappell’s work in 2000. 60 to 80% based on the type of operation.
Human performance is an integral part of every system. Point out that the L in the center of the SHELL model is Liveware-Human (Airman)
SMS is about managing the managable, so it requires knowledge of how, what, and why human errors occur.
This session will provide an �overview of the human and �organizational aspects of �safety for this purpose:
Framework for Human Error
Assessment of Unsafe Acts
Organizational Safety Culture
Steps toward a Safety Culture






SAFETY CULTURE

•POLICY
•Doctrine 

•Practices 

•Principles 

•Assurance
•Reporting 

•Investigations

•Audits

•Promotion
•Learning 

•Communication

•Training

•Reporting

•Risk Management
•Proactive 

•Prevention
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HRO is the desired culture we have established the need and desire to be in that state.

There are 4 pillars of the safety management system that lead to the successful HRO.

Doctrine:
Capture philosophy and policy together in a way that forms our culture.  Difference in doctrine is that leadership is based on principles and practices and not on checklists.

Example: deference to experience – IC takes charge of fire situation regardless of GS position.  Line officers defer to the IC because of his/her training and experience in this particular mission.
CEO and Pilot.



 Systematic – Safety management activities 
are in accordance with a pre-determined 
plan, and applied in a consistent manner 
throughout the organization.

 Proactive – An approach that emphasizes 
hazard identification and risk control and 
mitigation, before events that affect safety 
occur.

 Explicit – All safety management activities 
are documented and visible. 



Organizational factors

Unsafe supervision

Preconditions for unsafe acts

Unsafe acts
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Teaching Points

Dr. James Reason, UK, one of the most respected and quoted academics today in the area of organizational deficiency, who defined the “organizational accident.”

Professor Reason has provided us with a model with which most of us will agree: that latent failures resulting from managerial and organizational spheres can combine adversely with local triggering events and with active failures from individual frontline personnel to produce an accident.

The model allows us to focus on organizational and management factors, which may set the stage for an accident or serious incident.  The organizational accident contains three basic elements:
	organizational process
	tasks and environmental conditions
	unsafe acts



Those errors and violations having an 
immediate adverse effect
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Teaching Points
Active failures are those failures which produce the unsafe act and occur immediately prior to the event or loss.  These failures involve operational omissions or commissions.
Two types of Unsafe Acts:
1) Errors
 Slips and memory lapses
 Mistakes
 Rule Based
 Knowledge Based
2) Violations - deliberate deviation from standard procedures
 Routine
 Optimizing
 Exceptional
Keep in mind that Errors are based on information processing problems.  Violations are motivational.
Example:  Air Intair A-320 accident, 




…may lie dormant for a long time, and only become 
evident when they combine with a triggering 
mechanism to breach the system’s defenses
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Presentation Notes
Latent conditions are those placed in the system by those at some distance from the actual operation, they may have been there for some time and they normally result from decision-makers.
They may lie dormant for years until the “climate” is right and they combine with an active failure to cause an accident




 Latent conditions can be created by:
 Corporate climate and values
 How corporate decisions are made
 Corporate priorities
 Who influences the decision-making 

chain
 How the decision-making process is 

recorded and performance tracked
 Not measuring results against 

expectations
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Many decisions are made in meetings or during discussions without much structure other than the agenda, if that.
The loudest voice, the tireless speaker, the corporate favorite all may influence decisions and help establish priorities which are not realistic from a risk avoidance point of view.
It is essential that the corporate decision making process be captured through documentationa s it is to document SOPs.
Failure to document as accurately as possible will negate any later efforts to imporve the process
However, many managers do not want a “paper trail” and believe they can avoid accountability if there is no detailed record
Hence the acceptance of decision records over meeting minutes







 Current safety approaches can’t keep 
up with complexity growth

 We need a new approach for our safety 
management and oversight problems
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Presentation Notes
 Mission creep, new and changing missions – being proactive vs reactive
 Implementing Risk Management and Quality Assurance programs  



Develops a “Just culture” or 
“Safety Culture” to:

 Capture the operational knowledge 
and experience of the employees

 Involve the employees in the 
safety achievement process



• Person Model System Model
•Name 

•Blame 

•Shame 

•Retrain

•Write Another 
Procedure

•Fire the Perpetrator

Remedial  attention 
focused on the task   
and the work place

•Organization

•Supervision

• Managing the 
manageable

•We Ask Who?
•We Ask 
Why?

•James Reason & Alan Hobbs (2003)
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The point of this slide is to encourage managers to take the systems point of view. It is very easy to blame the most proximal person to the accident, but normally that well-trained, well-motivated person was influenced to make an error by some systemic failure. Remove the “offender” and his replacement will do either the same thing, or commit some other error for the same reason. 
The person model asks, “Who did it?” so they can be disciplined. The system model asks, “Why did it happen?” So the hazard can be managed. 

Error Management is about Managing the Manageable
One of the commonest errors in error management is striving to control the uncontrollable. Most obviously, this entails trying to change those aspects of human nature that are virtually unchangeable—that is, our proneness to distraction, preoccupation, moments of inattention and occasional forgetting. And, when these attempts fail (as they surely will), the next mistake is to try to shift blame and responsibility away from the company at large and on to those unfortunates known to have made errors. It is the prevalence of these misguided approaches that has led, in large part, to the steady increase in public awareness of maintenance-related errors.
Situations, and even systems, are manageable; human nature—in its broadest sense—is not. Most of the enduring solutions to human factors problems involve technical, procedural and organizational measures rather than purely psychological ones. The problem is that blaming individuals rather than reforming systems has its roots deep in human nature. Such a response may offer some short-term emotional satisfaction, but it provides little or nothing in the way of lasting improvements. An important step in effective error management is to recognize the existence of this fundamental attribution error (as the psychologists call this person-blaming tendency) and to fight against it.  James Reason & Alan Hobbs (2003)





•Positive Culture
•HRO

• Flexible culture
• People can adapt 
organizational processes 
when facing high 
temporary operations or 
certain kinds of danger, 
shifting from the 
conventional hierarchical 
mode to a flatter mode.
•Learning culture

•People have the 
willingness and the 
competence to draw 
conclusions from safety 
information systems and 
the will to implement 
major reforms.

•Informed culture
•People are knowledgeable about the human, 
technical, organizational and environmental factors 
that determine the safety of the system as a whole.

•Reporting 
Culture

•People are 
prepared to report 
their errors and 
experiences
•Just culture
•People are encouraged (even rewarded) for providing 
essential safety-related information. However, there is 
a clear line that differentiates between acceptable and 
unacceptable behaviour.

•James Reason (1997)



A just culture has a documented
disciplinary policy
- Define clear lines between the acceptable and 

the unacceptable

Just Culture

•Blame culture promotes hiding

•Just culture promotes partnership

•A roadmap to a just culture
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A just culture will not only have a documented disciplinary policy but it will stick to it. People won’t report if they think their job rests in the hands of a manager who is prone to mood swings, personal problems and stress.
Get rid of the idea that blame is a useful concept - this is hard to do
Define clear lines between the acceptable and the unacceptable
Have those involved draw up the guidelines, do not impose from above if you want them to be accepted
Have clear procedures about what to do with other forms of non-compliance



•Hidden

•Shouted

•Shirked

•Discouraged

•Covered up

•Crushed

•Conflicted
Organization

•Ignored

•Tolerated

•Boxed

•Allowed

•Merciful

•Problematic

•“Red tape” 
Organization

•Sought

•Trained

•Shared

•Rewarded

•Scrutinized

•Welcomed

•Highly Reliable
Organization

•Pathological •Bureaucratic •Generative

•Information

•Messengers

•Responsibilities

•Reports

•Failures

•New ideas
•Resulting 
•organization
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Pathological
	Hurt the reporter. The most proximal person is hurt, Blamed vilified.
	Fosters hiding
	The organization learns nothing. 
Bureaucratic
	Tolerate the reporter
	Information is collected
	Nothing is done with the information
	The organization learns nothing.
		Very structured processes
		Lacks flexibility
		Paperwork & meetings, meetings, meetings
		Sometimes effective
Generative
	Reward the reporter
	Information is gathered and acted upon
	The organization learns and grows
Mindful Organizations can even manage the un expected.
	Preoccupation with failures
	Reluctance to simplify interpretations
	Sensitivity to operations
	Commitment to resilience
	Deference to expertise
Catch the unexpected when the signal is very weak. Respond strongly to a weak signal.



What do Interagency Aviation Managers want?

• A Safe and Efficient  safety system

• Effective and Strong  providers



The Iceberg of Ignorance
4% Problems known to 

top management

9% Problems known to 
middle/“line” Management

74% Problems known to 
supervisors

100% Problems known to rank 
and file MX personnel

•Source: Yoshida, Shuichi,  2nd Intl Quality Symposium, 1989
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Top managers are frequently isolated from the problems “on the floor”.
Procedure:
Review the four categories of MX personnel (Mgt, middle mgt, supervisors, rank and file)
“ Mechanics are very aware of the problems the face in trying to do their job every day.
What percent of the problems are known to supervisors? 
Use this data to reinforce the key point that an effective error reduction program must enlist the help of front line MX personnel in identifying factors.  Without their input, the effort will be much less effective.
Transition to next slide. 
Notes:
Full source:  Yoshida, Shuichi, “Quality Improvement ant TQC Management at Calconic in Japan and Overseas,” paper prepared for the Second International Quality Symposium in Mexico, November, 1989.



 The FS and DOI aviation programs are making 
progress with strategic risk assessments and 
doctrinal revisions in policy. 

 We are seeing significant support in the ranks as 
a result of recent field inspections, the use of gap 
analysis tools in maintenance circles, and the 
interest at all levels in operational risk 
management. 



…It integrates safety with
Line Management

Presenter
Presentation Notes
Decision Making and determining acceptable level of risk



Presenter
Presentation Notes
Page from the Program Risk Assessment Workbook, discuss workbook with class



Adopts Risk Management Practices to:

 Adapt to change

 Manage resource application

Understand the pitfalls of the operating 
environment



 Follows a phased approach
 The processes underlying the 

four pillars are modularized
 “Growth” or “increasing 

maturity” is emphasized for 
the system as a whole and its 
internal processes
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A phased implementation is currently favored to allow SMS programs to be built incrementally, starting with basic processes and growing both in terms of additional processes as well as the level of sophistication of those processes until the full intent of the SMS standard is met.

This methodology is similar to the model that was developed by the Carnegie-Mellon University for software and systems development activities.



4

0

1

2

3

Orientation &
Commitment

Reactive
Processes

Proactive/Predictive
Processes

Continuous
Improvement

Planning &
Organization

The SMS Maturity Steps

“Growing” SMS”



• Policy & Management Practices

• Safety Assurance processes

• Safety promotion practices

• Risk Management process
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