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Accidents, Incidents, Events  
Reactive Safety Assurance 

–  responding to events with costly results, such as incidents and accidents 

Presenter
Presentation Notes
Reactive safety assuranceThe reactive method is about responding to events with costly results, such as incidents and accidents. [1] The method is about incremental development of the safety requirements, where each increment is in response to risky events. It is most useful when dealing with technological failures, or unusual events. The level of safety is based on the quality of the investigation of reported incidents and accidents. .[2] They are most appropriate for situations involving failures in system components (hardware failures and software bugs) and/or unexpected events. The contribution of reactive methods to safety assurance depends on the extent to which the information generated goes beyond the triggering cause(s) of the event, and the allocation of blame, [3] and includes contributory factors and findings to safety risks.[1]
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Presenter
Presentation Notes
1) Airplanes in service YE 2010 number 20,746 comes from Jet Inventory Inc. The airplanes tallied in that number are commercial jet airplanes greater than 60,000lb maximum gross weight.2) Projected Airplanes in service YE2029 comes from Boeing Marketing Outlook located:  http://www.boeing.com/commercial/cmo/pdf/Boeing_Current_Market_Outlook_2010_to_2029.pdf3) Annual hull loss accidents: Boeing Airplane Safety, Statistical Summary Accidents – Hull loss. Located: http://www.boeing.com/news/techissues/pdf/statsum.pdf4) Annual departures come from Boeing RM&T for Boeing model airplanes and Non-Boeing Models come from Ascend Online5) Annual hull loss rate where Hull loss is the numerator and departures the denominator6) The Blue and Red dotted arrows are purely NOTIONAL. The arrow direction is set based on historical industry effort.
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ICAO Annex 13, 19, Doc 9859 

Proactive safety assurance 
–identification of safety risks through the analysis 

of the organization’s activities 
The best source of operational data? 
–Direct reporting by front-line personnel since they 

observe hazards as part of their daily activities  
      (ICAO SMM, 3rd edition) 

Presenter
Presentation Notes
Proactive safety assuranceThe proactivity method looks actively for the identification of safety risks through the analysis of the organization’s activities , The goal is to identify hazards before they materialize into incidents or accidents and taking the necessary actions to reduce the safety risks (i.e., Risk Mitigation Plan).  Proactive safety assurance is based upon the notion that system failures can be minimized by identifying safety risks within the system before it fails, and taking the necessary actions to mitigate such safety risks. Reporting systems, safety audits and safety surveys are examples of the proactive method.States should establish, in addition to the Mandatory Occurrence Reporting, a voluntary incident reporting system to enable the identification of hazards and unsafe conditions that have not yet caused an incident. Such voluntary reporting should be non-punitive and afford protection of the sources of information. In order to encourage and promote voluntary occurrence reporting States may need to adjust applicable legislative and regulatory frameworks and policies. ICAO Safety Management Manual, 3rd Edition1.10.1 Effective safety reporting Accurate and timely reporting of relevant information related to hazards, incidents or accidents is a fundamental activity of safety management. The data used to support safety analyses are reported by multiple sources. One of the best sources of data is direct reporting by front-line personnel since they observe hazards as part of their daily activities. A workplace in which personnel have been trained and are constantly encouraged to report their errors and experiences is a prerequisite for effective safety reporting. There are five basic characteristics that are universally associated with effective safety reporting systems (See Figure 1-5). Effective hazard reporting is a key component of safety management. Once reported, data on hazards can be analyzed with other data sources to support the SRM and SA processes Another source of data used to support SRM and SA processes is occurrence reporting. This may range from the highest consequence occurrences (accidents, serious incidents) to lower consequence events such as operational incidents, system/ equipment failures or defects, etc. While regulatory requirements for mandatory reporting of high consequence occurrences (accidents, serious incidents) are common, a mature safety management environment will provide for the reporting of lower consequence events as well. This will allow for the necessary monitoring mechanisms to address all potential high consequence outcomes. The trend (rate of occurrences) of lower consequence events is inevitably a precursor of higher consequence outcomes to come. For further guidance on States‘s accident and incident reporting requirements to ICAO (as per Annex 13) please refer to Appendix 8 of Chapter 3, State Safety Programme. Suggest to say that further guidance on safety reportig is providded in Appendix 11 of Chapter 3: SSP 
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ICAO Annex 13, 19, Doc 9859 

Mandatory reporting – yes, but also voluntary 
incident reporting systems 
–Identification of hazards and unsafe conditions 

that have not yet caused an incident.  
–A non-punitive environment is fundamental to 

voluntary reporting.  
–Protection of the sources (de-identification) to 

encourage and promote voluntary occurrence 
reporting  

–States may need to adjust applicable legislative 
and regulatory frameworks and policies.  
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Annex 19, Chapter 5 

5.3.1 A voluntary incident reporting system 
shall be non-punitive and afford protection to 
the sources of the information.  
–Safety Management Manual (SMM) (Doc 9859).  
–States should not make available or use safety 

data …for other than safety-related purposes,  
Adverse impact on reporting culture and thus on 
aviation safety.  
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Proactive Hazard Identification through 
Voluntary Reporting 

Enables much better system awareness 
–You can only fix what you know about 
 
A “Force multiplier” – a system full of “trained 
inspectors” 
–No more “catch me if you can” 
 



4 May 2013 |  8 

High Safety-Consequence Industries  

•Nuclear power 
•Petroleum Refining 
•Medicine 
•Aviation (building, maintaining, operating) 

Presenter
Presentation Notes
Non punitive reporting programs began in aviation, but have spread to other high consequence industries, those where accidents and incidents have significant consequences for both workers and the general public.
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How does it work? 

•Program Manager to collect and de-identify reports 
•De-identified reports are reviewed by a team 
comprised of workers, regulator and the air carrier 
(Event Review Committee) who utilize consensus 
(within acceptable range of solutions)  

•Safety issues resolved through corrective action 
rather than punishment or discipline 

•Provides for collection, analysis and retention of 
safety data which might otherwise be unobtainable 
• 93% of reports (US example) are sole-source 

Presenter
Presentation Notes
93% of reports are Sole Source, thus contain information which would be obtainable no other way.NOTE: Punishment or discipline includes events which involve potential career jeopardy for the employee.  Corrective Action is how a non punitive reporting program addresses issues (a few slides down).  For individual qualification issues we use Training to the Event.
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Culture of Blame and Punishment 
• Event occurs  
• WHAT happened? (FDM, Investigation) 
• Who is Responsible? (Assign blame) 
• Punish those involved, and maybe their manager 
Culture of Openness and Accountability 
• Event occurs 
• WHAT happened? (FDM, Investigation) 
• WHY did it happen? (Reporting) 
• How do we prevent it from happening again? (Corrective 

Action, Learning/Teaching) 
 

Reporting Cultures 

Presenter
Presentation Notes
The culture shift required is large.  How does your company and/or your Regulator view aviation workers?  Hopefully as dedicated professionals in a very complex business where threats (external factors) and errors (crew factors) can occasionally lead to mistakes.
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Culture of Openness and Accountability 

• Does not tolerate reckless behavior and deliberate 
malfeasance 

• Employees are encouraged to report safety deficiencies 
without fear of punishment 

• Recognizes that well trained, motivated and responsible 
employees still make mistakes  

• Emphasizes identification and correction of the safety 
deficiency, rather than assigning blame and punishment  

• Promotes a workplace where employees are able to report 
incidents of human errors (honest mistakes) without fear of 
disciplinary action 

Presenter
Presentation Notes
Make no mistake, a non punitive reporting program is not a “get out of jail free” card in any way.It does assume professional behavior and a solid effort to do the job the right way.It looks for the true source of the threat or error and does not stop with simply finding the person involved.
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Examples of Safety Issue or Crew Error 

   

• Poor airport signage – taxi route error 
• SQ006 – Oct 31, 2000 (TPE) 

• Military example 
• Over “g” loading events  

• Would you prefer a Hard Landing or Runway 
Excursion? 
• Ill-advised use of FDM information 

Presenter
Presentation Notes
The team from Singapore that participated in the investigation felt that the lighting and signage at the airport did not measure up to international standards. Some critical lights were missing or not working. No barriers or markings were put up at the start of the closed runway, which would have alerted the flight crew that they were on the wrong runway.   Other crews may have noticed these problems, but had no means of reporting them.Military pilots at one base in the US (and likely many more) were disciplined if they came back from training sorties with the aircraft “g” meter indicating an exceedence, so they got in the habit of simply “zeroing” it out after a flight and before Maintenance checked the aircraft.  Worked great – until a wing separated during a normal training flight, killing the pilot.  After that a non punitive reporting program was put in place.In one country pilots are penalized for hard landings shown through identified FDM.  In order to avoid a hard landing the pilots began to flare a bit earlier and to float a long way down the runway while trying to achieve a very soft landing.  The trouble is they ended up finally touching down thousands of feet beyond the touchdown zone – potentially catastrophic on a wet runway or a shorter one.
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Acceptable Reports - example policy 

Reports must not include: 
–Intentional Falsification 
–Intentional Disregard for Safety 
Reports must be Timely 
–Typically 24 hours after the end of the duty period 
Reported events must not involve 
–Illegal activity 
–Drug or alcohol use 
Any such reports would be excluded and traditional 

remedies applied 

Presenter
Presentation Notes
Non punitive reporting requires a team to review reports for both inclusion in the program as well as for corrective action.  Reports involving any of the items listed would not be includable in a typical reporting program.
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Intentional Falsification 

  

 Intentional falsification means a false statement in 
reference to a material fact made with knowledge 
of falsity.   

It does not include mistakes, inadvertent omissions, 
or errors 

Presenter
Presentation Notes
The first is intentional falsification.  It should be extremely difficult to accuse a certificated worker of intentionally falsifying a report.  After all, falsification does not include mistakes or inadvertent omissions or errors.  One would have to be nearly clairvoyant to render judgment on what constitutes and intentional omission or error.  Yet this judgment is made routinely at some airlines.
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Intentional Disregard for Safety 

Reckless Behavior -unjustifiable risk or a 
conscious disregard for the safety of passengers 
and crew.  

_______________ 
OOPS! (human error) – Remember, even the 

best and most conscientious workers will commit 
errors 

_______________ 
Mission above all! (at-risk behavior) - Intentional 

procedural changes or shortcuts undertaken with 
the best of intentions for saving time, money or 
effort (doing the wrong thing for the right reason). 

 

Presenter
Presentation Notes
Human error is the product of current system design and can be managed through changes in processes, procedures, training, design and environment. At-risk behavior involves personal choice when the risk is believed to be insignificant or justified; it can be managed by removing incentives for at-risk behaviors or creating incentives for healthy behaviors, or by increasing situational awareness.  What are our Performance Metrics? What does DOT “on time” drive us toward?Reckless Behavior involves an acceptance of an unjustifiable risk or a conscious disregard for the safety of passengers and crew. It can only be managed through remedial or disciplinary action. The Just Culture Community Public Course, October 2007human error - even the best and most conscientious workers will commit errors.at-risk behavior - intentional procedural changes or shortcuts undertaken with the best of intentions for saving time, money or effort (doing the wrong thing for the right reason).Reckless Behavior - intentional behavior which inherently and obviously threatens the safety or property of others.It is possible and “legal” to take a hard line here and exclude every single deliberate violation, but is every deliberate act a violation of 14CFR?  By excluding all such reports of deliberate acts, what information do we loose regarding poor policies, procedures, tools or training?  What do shortcuts tell us about a companies true priorities and culture?
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Inclusion of Reports is Important 

By nature, professionals do not intentionally 
disregard safety or make errors. 
Encourages employee participation. 
Strengthens cooperation between workers, 
management and the regulator. 
Provides insight and solutions to systemic 
problems and undesirable trends. 

Exclusion benefits no one. 
 

Presenter
Presentation Notes
Here is the reality and the points that need to be repeated, sometimes over and over again, in favor of including reports.
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A non-punitive reporting program, resolves safety 
issues through corrective action rather than 
through punishment or discipline. 

The resulting safety data, much of which would 
otherwise be unobtainable, is used to develop 
corrective actions for identified safety concerns, 
and to educate the appropriate parties to prevent 
a reoccurrence of the same type of safety event 

 

Corrective Action 

Presenter
Presentation Notes
Note corrective actions are intended to prevent a reoccurrence of the SAME TYPE of EVENT – i.e. train to the event.  You don’t turn it into a witch hunt in search of weakness in other areas, that’s the purpose of a robust training program.
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Any safety-related action 

– As determined by the report reviewing group 
(Regulator, Company, Employees) 

– Based upon a review and analysis of the reports 
submitted.   

–Data driven!   

May involve joint (system) or individual action 

Corrective Action 

Presenter
Presentation Notes
Finally, the fourth item on our list was how to define corrective action.  Corrective action should not necessarily be directed toward the pilot.  Did the pilot demonstrate a lack of qualification or proficiency or did the system set him or her up for failure?
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Examples of Corrective Action 

Regulator 
–Review and modification of guidance materials or 

regulations for certificated entities (airline, airport, ATC) 
 
Individual Pilot 

–Training to proficiency (phone/ground/simulator) 
–Supervised flying. 
 
ATC 

– Procedure review and modification 
– Equipment upgrade 
– Controller training to proficiency 
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Examples of Corrective Action 

Air Carrier – Operations/Training 
–Review and modification of policy, procedure or manuals 
–Annual training modifications or Line Check emphasis 

items. 
–Pilot publications. 

Airport 
–Improvement of taxiway signage or markings 
 

Presenter
Presentation Notes
Keep in mind that potential corrective action should span the spectrum of players involved in flight operations.  
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Benefits to Regulator 

Enhances operational safety in the aviation system 
Encourages strong reporting culture at air carriers 
and repair shops. 
Clear picture of the operation – warts and all. 
Allows targeted use of limited resources – the 
“force multiplier” effect 
In compliance with SMS requirements. 

Presenter
Presentation Notes
One of the principal drivers for a CAA to embrace partnership safety programs is the multiplier effect it gives their inspectors.  The old game of “catch me if you can” is dead. In it’s place is an army of reporters (the workforce – pilot, mechanic, dispatcher, etc.) who freely share safety concerns and errors which crop up in their daily duties.
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Benefits to Air Carrier 

Enhances operational safety in the operation. 
A means of seeing trends before they become 
incidents or accidents. 

Reduces costs and liability. 
Fosters strong reporting culture. 
Yields accountability at all levels. 
Enhances cross-divisional and internal 
communication. 

Presenter
Presentation Notes
This does require a strong “safety culture” within the organization.  It works best in companies with a more horizontal management structure not tied to impregnable departmental silos of responsibility.  Cross-departmental sharing of safety data and solutions.  Underpinning this must be a commitment to the non-punitive reporting culture envisioned by the Advisory Circular.
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Summary  

Front-line employees are the best source of 
operational information (threats and errors) that show 
system weakness 
Confidential and non-punitive voluntary reporting 
generates many times more reports than mandatory 
reporting 
Non-punitive reporting program absolutely requires 
accountability and professionalism of workers 
Broader safety data will lead to better safety 
management 
 
 

“If you do what you’ve always done, 
you’ll get what you’ve always gotten” 

      
  Tony Robbins 
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