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DEVELOPING SAFETY INTELLIGENCE

 Safety Data Collection and Processing Systems
 Safety Analysis
 Safety Information Protection
 Safety Information Sharing and Exchange
 Safety culture



• Annex 19 requires States to establish safety data collection and
processing systems (SDCPS) to capture, store, aggregate, and
enable the analysis of safety data and safety information

• Similarly, Chapter 8 of Annex 13 — Aircraft Accident and
Incident Investigation requires States to establish and maintain
an accident and incident database to facilitate the effective
analysis of information on actual or potential safety deficiencies,
and to determine any preventive actions required.

SAFETY DATA COLLECTION AND PROCESSING SYSTEMS



USOAP-CMA. AIG-PQs

6.501 (CE 8): Has the State established and implemented (through the necessary
legislation, procedures and guidance to the industry) a mandatory incident
reporting system to facilitate the collection of information on actual or potential
safety deficiencies?
6.507 (CE 8): Has the State established an accident and incident database, in a
standardized format, to facilitate the effective analysis of information on actual
or potential safety deficiencies and to determine any preventive actions
required?
6.511 (CE 8): Does the State analyze the information contained in its
accident/incident reports and database to determine any required preventive
action?



SSPIA. PQs
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Presentation Notes
The outputs of the SDCPS are safety information and SPIs that can be used by the SSP Coordination group and other State aviation agencies to make decisions related to State aviation risks. 



MANDATORY & VOLUNTARY REPORTING SYSTEMS

Annex 19 requires States to establish:

 Mandatory safety reporting system that
includes the reporting of incidents.

 Voluntary safety reporting system to collect
safety data and safety information not
captured by mandatory safety reporting
systems.

• Confidential program
• Non-punitive program



WHY DO WE NEED 
SAFETY DATA COLLECTION AND PROCESSING SYSTEMS 

(SDCPS)?
Who sees the risks out there?
• Regulators in the office?

People working on the front line? 



BOTH SEE RISKS! WE NEED BOTH!
Regulators see:

• The big picture
• Results of audits and visits 
• Global trends 

The front line sees:
• Details and specifics
• Threats and hazards
• Practices of the rules in operations



WHY DOES REPORTING HELP?

Reporting helps us learn from mistakes so we 
can fix the issues

• Reporting helps us learn about the safety 
risks that could become a part of an 
accident chain one day

• This way we can fix them before they occur 
as a part of a the chain

• It gives us higher levels of safety and 
continuous improvement 



DATA GOVERNANCE
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Presentation Notes
It is important for States to establish data governance policies and procedures.  This may also need to consider national legal requirements for government bodies that in some countries require full transparency, or those States that mandate the collection of safety data from service providers.
Involves a system of rules, decisions, agreements and accountabilities for data-related matters; 

Describes who can take what actions with what information, and when, how and under what circumstances, using what methods. 



DO WE HAVE THE RIGHT DATA?

 The collection and analysis of that data over the wider aviation system will 
help deliver an even better risk picture.

 An effective SSP should provide a better safety risk picture.
 Having reports from multiple sources allows cross checking.
Do we have all the data needed to create a clear picture of our safety risks?

Presenter
Presentation Notes
 How we can be dependent on the right data. 



 Where every piece of data or information needs to
have a definition and a predefined set of possible
values.

 Improves safety analysis

 Global taxonomies/references exist for flight phases,
occurrence categories, airports, etc.

 Enables compatibility between different organizations
and States

TAXONOMY



ENCOURAGING REPORTING

The success of a reporting system 
depends upon on the continuous 
flow of information from the 
front-line personnel. 

Presenter
Presentation Notes
If the SDCPS can be seen as an engine, then the reports and data from the providers can be seen as the continuous airflow and fuel supplied to this “engine”, by which both SSPs and SMS are sustained.

In this sense, reporting should be encouraged to maintain a sustainable high level of reports from the front-line personnel, so that this SDCPS “engine” can work with efficiency and produce desired output. Meanwhile, the continued availability of safety data for hazard identification, risk profiling and performance measurement can be assured. 




DATA INTEGRATION

• It is necessary to build integration
facilities within SDCPS to address
existing databases from different
sources.

• Quality is equally important as
quantity. Data needs to be
normalized.

Presenter
Presentation Notes
In the reality, a large number of safety databases have been developed independently by many different organizations with very specific areas of responsibility and analysis needs.

Therefore, it is necessary to build integration facilities within SDCPS that can extract data from multiple sources, apply common standards, consolidate and load the data on to a common platform housed in centralized storage architecture.

On the other hand, quality is equally important as quantity. Therefore data needs to be normalized to assure that SDCPS can produce desired output.




 The governance scheme of an SDCPS should
include an appropriate level of security through
user identification and management of access
rights.

 Access through user-specific ID (login and
password).

 Determining who can access what data.

ACCESS AND SECURITY



 Safety analysis may be a new function the State or service
provider may need to establish

 The process to check, examine, describe, transform,
condense, evaluate and visualize safety data and safety
information

Safety Analysis:
• Discovers useful information, suggest conclusions and

support data-driven decision-making
• Helps organizations to generate actionable safety
• Relies on the simultaneous application of statistics,

computing and operations research
• Presents the safety situation in ways that enable decision

makers to make data-driven safety decisions.

SAFETY ANALYSIS

Presenter
Presentation Notes
Safety analysis may be a new function the State or service provider may need to establish.

Just like any data analysis, Safety Analysis is the process of applying statistical or other analytical techniques to check, examine, describe, transform, condense, evaluate and visualize safety data and safety information in order to discover useful information, suggest conclusions and support data-driven decision-making. 

Analysis helps organizations to generate actionable safety information in the form of statistics, graphs, maps, dashboards and presentations. 
Safety analysis is especially valuable for large and/or mature organization with rich safety data. Safety analysis relies on the simultaneous application of statistics, computing and operations research. The result of a safety analysis should present the safety situation in ways that enable decision makers to make data-driven safety decisions.



SAFETY DATA AND SAFETY INFORMATION PROTECTION

 States shall accord protection to safety data captured
by, and safety information derived from, voluntary
safety reporting systems and related sources in
accordance with Appendix 3.

Note.— Sources include individuals and organizations.

ICAO Annex 19 – 2nd Ed

The Recommendation: States should extend the
protection to safety data captured by, and safety
information derived from, mandatory safety reporting
system and related sources.
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Presentation Notes
The protection of safety data, safety information and related sources is essential to ensure their continued availability, since the use of safety data and safety information for purposes other than maintaining or improving safety may inhibit the future availability of such data and information, with a significant adverse effect on safety.




SAFETY INFORMATION PROTECTION (SIP)

• Principles for the legal protection
of safety data and safety
information found in Annex 19,
Appendix 3.
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Presentation Notes
The protection of safety data, safety information and related sources is essential to ensure their continued availability, since the use of safety data and safety information for purposes other than maintaining or improving safety may inhibit the future availability of such data and information, with a significant adverse effect on safety. (Annex 19 – Safety Management)

This area sits in the domain of the lawyers. To address this State should work closely with their own legal advisers, as well as the national judiciary and their legal experts.




Safety can be further improved when information is
shared or exchanged:

 Sharing within the State

 Sharing between States

SAFETY INFORMATION SHARING AND EXCHANGE

States shall promote the establishment of safety information sharing or exchange
networks among users of the aviation system, and facilitate the sharing and exchange
of safety information, unless national law provides otherwise.

Presenter
Presentation Notes
Safety can be further improved when safety information is shared or exchanged. It ensures a consistent, data-driven and transparent response to safety concerns at the global, State and organizational levels. Sharing of safety information refers to giving, while exchange refers to giving and receiving in return.
Two types of sharing and exchange:

Sharing between States
States should share safety information with other States as soon as possible if, in the analysis of the information contained in its SDCPS, safety matters that may be of interest to another State are identified. States are also encouraged to share safety information within their RASG. Prior to the sharing of safety information, States should ensure that the level of protection and conditions under which safety information will be shared are in line with Annex 19, Appendix 3.





 Safety Culture is “how people behave in relation to safety and
risk when no one is watching”.

Individuals may be influenced by more than one culture:
 National
 Organizational (workplace / corporate)
 Professional (pilots / ATCOs / engineers)

SAFETY CULTURE

If you are convinced your organization has a good safety culture, you are
almost certainly mistaken. Like a state of grace, a safety culture is
something that is striven for but rarely attained. As in religion, the journey
is more important than the product. The virtue – and the reward – lies in
the struggle rather than the outcome.”

(James Reason, 1997)
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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.

Reporting culture: People are prepared to report their errors and experiences.

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

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.








WHY POOR SAFETY REPORTING?

They won’t 
believe me

It’s not that 
important

I don’t have 
time to 

complete the 
report

Why bother, 
nothing will 

change

I don’t want to 
get my 

colleague into 
trouble

It will be held 
against me for 

future 
promotions

Everybody is too 
busy, I don’t 

want to waste 
anybody’s time

It’s not 
worth it



Example: Composite Materials?

External damage detected – but not 
considered worth further investigation

aircraft returned to service……

Internal damage found during next base check

Presenter
Presentation Notes
This is an example where the just culture is very important with ground handlers and airport workers driving vehicles around an aircraft now that we have composite fuselages and structures.  This is a slight scratch on the stabiliser lower surface which to the eye doesn’t look too bad….but….. 




 Accidents, serious incidents, and incidents
 Errors (yours or other’s)
 Hazards or anything that could effect aviation

safety
 Near misses (mistakes or errors that don’t result

in an occurrence)
 Procedures that are not clear or can’t be followed
 Organizational failures (system, equipment or

tooling failure or not available)
 Human Factors such as fatigue, workload, time

pressures

WHAT TO REPORT?



 Safety Culture is difficult to measure
However, it can be assessed.

 Safety culture matures
However Safety culture can :

• vary within the same organization
• change both positively and negatively

EVALUATING THE SAFETY CULTURE



Thank you!

Email: mchakib@icao.int

mailto:mmaurino@icao.int
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