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Foreword 
 

An aviation safety investigation is a multi-faceted activity conducted in a media-hungry 
environment where the public expect openness and the timely release of information.  
As aircraft become increasingly complex there is a greater need to form multi-
disciplinary groups of investigators who will need to work closely with the operator, 
manufacturers, technical advisers and regulatory authorities.  However, there can be 
conflicting priorities between the various parties and tension between the need to 
identify the cause of the accident and the continued airworthiness of the fleet.  The 
ESASI workshop 'Safety investigations throughout the aircraft life cycle – design for 
safety' was intended to address these issues and provide the wider aviation safety 
community with a considered view of some of the underlying issues and possible ways 
that they might be addressed.  The intention is to distribute the proceedings from this 
workshop as widely as possible. 

This was the first workshop which ESASI has run and was supported not only by 
delegates from within Europe, but also from Brazil, Saudi Arabia, Singapore and the 
United States.  It was also pleasing to see that the delegates represented the full 
spectrum of the aviation industry. 

I should like to thank Rolls-Royce PLC for hosting the workshop, and the moderators, 
presenters and delegates for their part in making this a successful event. 

 

 

 

 

Olivier Ferrante 

ESASI President 
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Photograph of the participants at the workshop taken in the lobby of the Rolls-Royce 
Learning and Development Centre 
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Glossary 
 

AAIB Air Accident Investigation Branch 
ACAS Airborne Collision Avoidance System 
ACCREP Accredited Representative 
AD Airworthiness Directive 
AMC Acceptable Means of Compliance 
ARM Airworthiness Review Meeting 
BEA Bureau d'Enquêtes et d'Analyses pour la sécurité de l'aviation civile 
CAW Continued Airworthiness 
CS Certification Specification 
CVR/FDR Cockpit Voice Recorder/Flight Data Recorder 
DOA Design Organization Approval 
EASA European Union Aviation Safety Agency 

ECAM/EICAS 
Electronic Centralized Aircraft Monitor / Engine-Indicating and Crew-Alerting 
System 

ENCASIA European Network of Civil Aviation Safety Investigation Authorities 
ESASI European Society of Air Safety Investigators 
ETOPS Extended-range Twin-engine Operation Performance Standards 
EU European Union 
GA General Aviation 
GDPR General Data Protection Regulation 
HF Human Factors 
ICAO International Civil Aviation Organisation 
IPR Intellectual Property Rights 
LVO Low Visibility Operations 
NTSB National Transportation Safety Board 
OEM Original Equipment Manufacturer 
OSD Operational Suitability Data 
RNP Required Navigation Performance 
SIA Safety Investigation Authority 
SME Subject Matter Expert 
SMS Safety Management System 
SOP Standard Operating Procedure 
SR Safety Recommendation 
SRGC Safety Recommendation of Global Concern 
SRIS Safety Recommendations Information System 
SRUR Safety Recommendation of Union-wide Relevance 
TAWS Terrain Awareness and Warning System 
TCH Type Certificate Holder 
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Executive Summary 
 

The ESASI workshop 'Safety Investigation Throughout the Aircraft Life Cycle – Design for Safety' 
was held at the Rolls-Royce Learning and Training Centre, Derby, UK, on the 22 and 23 May 
2019.  The workshop was split into three sessions each of which lasted half a day.  The first two 
sessions focused on the current process of identifying safety issues and ensuring that lessons 
learned are fed back into the design specifications.  The third session focused on the 
effectiveness of the interactions between the state investigators, regulators, manufacturers 
and operators, and questioned whether investigators had the necessary competencies to 
investigate design aspects.  The three sessions were: 

Session 1.  How can the investigation of design aspects be enhanced to improve safety 
throughout the life cycle of an aircraft? 

Session 2.  How effective are safety recommendations and safety actions related to 
aircraft design? 

Session 3.  How can we further improve the relationship between investigators from the 
Safety Investigation Authorities (SIA), manufacturers, regulators and operators? 

Each session was led by a moderator who gave an introductory presentation setting out the 
main points, followed by four or five presenters who each briefly gave their perspective of the 
subject under discussion.  The speakers represented: SIAs in Europe and the USA, regulators, 
aircraft and engine manufacturers, operators and training organisations.  Delegates had been 
pre-allocated seating so that each table had representatives from across the aviation industry.  
Following the presentations, each table addressed a number of pre-set questions (see 
Appendices 1, 2 and 3), which was followed by a plenary discussion. 

One of the main points from the workshop was that aviation safety is about managing risk and 
while the regulators, manufacturers, operators and safety investigators are all focused on this 
aim, there can be, at times, conflicting priorities.  The manufacturer and EASA may need to 
address the continued airworthiness of the fleet and the confidence of the public, while the 
national regulator and the operator might have to address the operator’s safety management 
system.  At the same time, regulators, the manufacturer and the operator will need to provide 
assistance and technical advice to the independent state accident/incident investigation 
authority.  The timely exchange of information through complex communication channels can 
result in misunderstandings with the risk of the inadvertent disclosure of sensitive or 
proprietary information.  The involvement of an SIA normally helps to balance the commercial 
pressure and provide a conduit for the sharing of information. 

During the investigation, often only the original equipment manufacturer (OEM) has the 
necessary expertise and test facilities to examine design-related contributory factors.  This can 
sometimes pose a challenge to investigators in maintaining their independence but it is 
normally balanced by a team approach composed of independent accredited representatives.  
The SIAs have a broader validation process and generally need time to review testing and work 
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undertaken by the manufacturer.  During this review, the SIAs may be seen as delaying the 
progress of the investigation and release of safety information. 

Safety recommendations were considered to be a key part of the investigation process for 
effecting change and improving safety, provided they are issued in a timely manner.  However, 
to be totally effective it is important that the SIA consults with the recipient of the safety 
recommendation during the drafting stage.  The work of the European Network of Civil Aviation 
Safety Investigation Authorities (ENCASIA) was recognised in improving the quality of safety 
recommendations by publishing documents on guidance and best practice. 

In addressing the question on how to improve relationships between the parties, it was agreed 
that this required trust, education and commitment.  Regular communication and collaboration 
on smaller events, such as serious incidents, allows the different parties to understand each 
other’s processes and challenges.  Investigators should develop a greater understanding of the 
design and continued airworthiness process, and the development of complex aircraft systems.  
Manufacturers can facilitate this aim by arranging appropriate training and liaison visits for 
state investigators.  Attendance at seminars and workshops, and supporting major accident 
exercises were also considered as essential preparation for the different parties to work 
together on a major safety investigation. 

A summary of the points raised during the presentations and the discussion session form the 
body of this report.  In the appendices, guidance material is added regarding the draft Policy on 
Safety Recommendations developed by ENCASIA, the continued airworthiness process and the 
classification of serious incidents (new Attachment C in ICAO Annex 13). 

A clear understanding of the continued airworthiness process is important as design and 
airworthiness questions are often intertwined.  Please note we should use 'continued 
airworthiness' when we refer to the fleet of a given aircraft type whereas 'continuing 
airworthiness' should be used when we refer to an individual aircraft and the correct 
application of all Airworthiness Directives (ADs). 

The 'continued airworthiness' process is a process to collect information that may be relevant 
for safety on the products in service and to develop and implement corrective actions when 
this is needed to ensure that the intended level of safety is achieved or maintained.  Continued 
airworthiness is actually ensured both by the manufacturer and the certification authority 
according to the division of tasks and principles established by regulations.  Appendix 5 provides 
a summary of the European regulatory framework for Type Certificate Holders (TCH) and more 
details on the continued airworthiness process. 

An outcome of the workshop was to ask for more guidance, notably through an update of ICAO 
Doc 9756 'Manual of Aircraft Accident and Incident Investigation' that could include 
investigation techniques and concepts for highly integrated and modern on board systems with 
intense usage of software. 

To conclude, it is of utmost importance that the collaboration between industry, regulators and 
SIAs under Annex 13 remains transparent to all parties and to the public.  Society must 
understand, and have trust in, the safety investigation process. 
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SESSION 1 
How can the investigation of design aspects be enhanced to improve safety 
throughout the lifecycle of an aircraft? 
 

Summary (Session 1) 
Aviation safety deals with complex interactions of people (passengers and crew), machines and 
environment.  It is all about managing risks, which may be challenging in many different ways.  
Any safety investigation is a multi-disciplinary activity that will consider technical, operational, 
human and organisational factors.  They are all inter-related and a systemic approach may be 
required. 

An aviation safety investigation always involves an aircraft, which is designed to interact with 
the humans who are controlling it in an environment that must be considered.  Therefore, 
aircraft design is at the heart of everything.  Throughout the decades, manufacturers have 
mastered design techniques, learning hard lessons from experience, anticipating possible 
failure modes and developing protection systems.  In addition, they have set up safety 
management strategies that often go beyond mere compliance with certification requirements.  
This overarching risk management approach contributes to raising safety standards. 

Manufacturers and operators have to satisfy continued airworthiness (CAW) and regulatory 
requirements, but the safety investigation goes beyond these requirements.  The safety 
perspective brought by the SIA can help to balance the commercial pressure that the 
manufacturer is under to meet production targets.  This independent holistic view of safety on 
a broad perspective, that is not limited to the specific product, can also help improve the Safety 
Management System (SMS). 

During the investigation, often only the OEM has the necessary expertise and test facilities to 
examine design-related contributory factors.  The SIA has a broader validation process and 
generally needs time to review testing and work undertaken by the manufacturer.  Not all the 
SIAs and their investigators have these skills but the safety investigation can be conducted with 
the assistance of larger SIAs and, in Europe, through ENCASIA. 

The OEM and the regulator have a key role in providing information on design and certification 
matters; however, there is potential for conflict of interest.  The various parties to the 
investigation may be subject to different pressures and may have a different perspective.  
During the conduct of safety investigations, there will probably be complex communication 
paths with the main participants who are involved in parallel activities.  The answers that come 
out of investigating the design process might be used by others to establish liability, which can 
have an adverse effect on open communication. 

The sharing of sensitive information can only be done through the SIA that needs to centralize 
information from the multiple sources.  Access to confidential and proprietary information has 
to be controlled in terms of format and the number of people who may have access to sensitive 
information.  SIAs provide independence, no conflict of interest and a blame-free environment. 

At the end of the day, the SIA approach is proactive with a broader scope than those focused 
merely on continued airworthiness.  Annex 13 remains a good document for the SIA process, 
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but further guidance material would be useful for investigating design-related issues as well as 
for better understanding the CAW process. 

Safety investigations must consider the safety management systems of the various stakeholders 
in addition to CAW and quality assurance processes.  The accident rate has been greatly reduced 
over the last decades but, despite massive investments in safety management, accidents have 
not been eliminated.  Their scarcity triggers extensive media coverage and makes the conduct 
of the safety investigation more challenging.  A good relationship within the investigation team 
should be built to ensure consistent data sharing in a timely manner.  This collaboration process 
must be transparent to all parties and to the public.  Society must have trust in the process. 

 

The discussion points of Session 1 are available in Appendix 1. 
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SESSION 2 
How effective are safety recommendations and safety actions related to 
aircraft design? 
 

Summary (Session 2) 
The first challenge is the ability to identify the root issue to be addressed in the design and 
extent of a good safety recommendation (SR).  Consultation with parties who may be the 
subject of safety recommendations is essential to ensure their understanding of the SR’s 
purpose.  However, this should not mean collaboration on the intent of the recommendation, 
which is the exclusive preserve of the SIA based on its assessment of the implications of the 
findings of its investigation. 

As stated in Article 17(3) of Regulation (EU) No 996/2010, a safety recommendation shall in no 
case create a presumption of blame or liability for an accident, serious incident or incident.  
Regarding the question of who is actually responsible to monitor/measure the effectiveness of 
SRs, it is the role of the State in accordance with Annex 13 standards 6.11 and 6.121.  In Europe, 
Regulation (EU) No 996/2010 is more precise and gives to the SIA the responsibility to assess 
the responses of the addressee of a safety recommendation, in accordance with Article 18, 
while the addressee and the civil aviation authority are responsible for monitoring the actual 
implementation of measures taken in response to a recommendation. 

ENCASIA has a dedicated working group to provide guidance on best practice for the 
development and processing of safety recommendations.  This group also assists ENCASIA 
Members to achieve an effective management of the European safety recommendation 
database, SRIS2.  ENCASIA has drafted a common policy on the issuance and follow-up of safety 
recommendations to clarify the overall principles (see Appendix 4). 

During the workshop, there was consensus that safety recommendations should be seen as a 
key part of the process for effecting change and improving safety over the long-term and that 
more effort should also be placed on 'safety actions'.  In general, SIAs tend to fall into two 
philosophies: either issuing global safety recommendations or 'smaller' SRs with a limited scope 
that is more likely to be achieved. 

In other modes than aviation, most safety recommendations tend to focus on the micro level 
of analysis (physical processes, actors, equipment) whereas the macro level such as 
organisational issues is mentioned, but not actioned.  Safety recommendations need to address 
the 'big picture'.  The drafting should put emphasis on the importance of being specific, 
narrowing the scope of a recommendation, being realistic and proportionate as well as succinct.  
It was acknowledged that long-term safety recommendations are “less visible” and their 
effectiveness more difficult to monitor. 

                                                           
1  6.11 A State conducting the investigation or any other State issuing a safety recommendation shall implement 
procedures to record the responses received under 6.10 to the safety recommendation issued. 
 

   6.12 A State that receives a safety recommendation shall implement procedures to monitor the progress of the 
action taken in response to that safety recommendation. 
 
2 SRIS : Safety Recommendations Information System. The public version of SRIS is available at : 
http://sris.jrc.ec.europa.eu/sris/public/default.aspx 
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From a human factors standpoint, effective safety recommendations should look beyond the 
label “human error” and address both direct and indirect causes (explanatory factors) leading 
to an accident or incident. 

Regarding aircraft design, SRs should take into account HF engineering, user experience and HF 
design principles while considering goal-conflicts, trade-offs and the overall safety culture of 
the SR recipient.  They should acknowledge interdependencies and interactions of system 
components they are addressing (system thinking).  SRs related to aircraft/operational system 
design should preferably involve the end-user (operator) to make sure they refer to 'work as 
done', rather than 'work as imagined'; the overall objective being the prevention of recurrence. 

OEMs have the feeling that safety recommendations often address work that they are already 
performing.  From the regulator’s perspective, any unsafe condition shall be addressed quickly 
as Part 21A3 allows 72 hours for TC holders to inform EASA.  Regulation (EU) No 376/2014 also 
contains provisions to report occurrences to organisations and aviation authorities3.  The 
timeline for introducing corrective action(s) will depend upon the risk analysis, but an in-service 
event normally requires rapid response, even more so when a safety investigation authority has 
initiated an Annex 13 investigation.  The regulator and the TCH are therefore likely to react 
before the SIA releases its safety recommendation.  Safety actions are often seen as being taken 
in reaction to investigated events. 

The regulatory authorities have invited SIAs to be cautious about any regulatory evaluation.  For 
instance, determining there is a non-compliance to a Certification Specification is difficult 
without OEM data.  Furthermore, a 'non-compliance' does not necessarily constitute a potential 
unsafe condition in itself. 

An overall consensus was that an effective safety recommendation is defined by: 
 Addressing the root cause of an accident/incident considering the human, 

procedural/organisational and technical measures; 
 An identified safety issue that exists and is clearly addressed by the analysis and 

conclusions of the report; 
 The safety recommendation is clearly worded in respect of its purpose and objective 

(not too generic and not too specific or narrow); 
 The addressee should be clearly defined and expressed; 
 The safety recommendation should meet its objective and is likely to prevent recurrence 

of similar events; 
 It should naturally avoid blame and liability and consider the safety culture of the SR 

recipient. 
In summary, it should be “SMART” – Specific, Measurable, Achievable, Relevant and Timely. 

Several safety recommendations on the same safety issue should increase the leverage to 
convince decision-makers. ‘United safety recommendations on the same issue’ represent a way 
forward. 

The discussion points of Session 2 are available in Appendix 2.  

                                                           
3 REGULATION (EU) No 376/2014 OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL of 3 April 2014 on the 
reporting, analysis and follow-up of occurrences in civil aviation. 
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SESSION 3 
How can we further improve the relationship between investigators from the 
SIAs, manufacturers, regulators and operators? 
 

Summary (Session 3) 
This last session discussed the ways to further improve the relationship between investigators 
from SIAs, manufacturers, regulators and operators. 

Appendix 5 summarizes the regulatory framework for type certificate holders (TCHs) who have 
a mandatory continued airworthiness process in place that is supported by operating practices 
and organisations, which are DOA recognized. 

The SIA and the manufacturer have separate and complementary approaches when they 
investigate.  The manufacturer applies its knowledge and in-service experience to the event 
while the SIA starts from the facts and data and then ask questions with a fresh perspective on 
the product.  To delve into this domain, safety investigators should have a good understanding 
of the Part 21.3 and Part 145/Part M 'continued airworthiness' and 'continuing airworthiness' 
processes, because it is fundamental to how safety is delivered and improved in the aviation 
industry.  TCHs have provided familiarization trainings for SIAs, and this has already contributed 
to further improving the relationships. 

The classification of serious incidents has remained a subject of discussion between 
stakeholders, to reduce inconsistencies in the decisions to investigate.  For example, a 
manufacturer and an operator would want to investigate an engine In-Flight Shut Down (IFSD) 
to determine cause of failure, which, if the failure is contained, should not normally be a matter 
for the SIA.  In some cases, there are redundancies between the Annex 13 investigation and the 
TCH’s duties in the framework of their continued airworthiness responsibilities. 

In a number of cases, OEMs and operators have complained about 'dormant' investigations 
when an Annex 13 investigation was started on an incident (with operational consequences) 
and was not concluded with a draft or final report.  For such minor events, the SIA could usefully 
rely on the investigation performed by the manufacturer in the framework of its continued 
airworthiness process, combined with a firm commitment to report to the SIA.  Nonetheless, 
authority rests with the SIA on whether to open an Annex 13 investigation or not. 

A dialogue should take place between the investigator in charge, the accredited representatives 
and the technical advisors to review expectations and obligations.  In cases where the product 
is not involved (when it is apparently an operational event) or where it is a minor event, then 
manufacturers’ technical advisors may not be involved, in order for them to prioritize events 
where they can add most value.  Obviously, good lines of communication and the right mindset 
are prerequisites.  Participants in the safety investigation should have open minds and a good 
understanding of their respective roles and responsibilities.  All parties must adhere to the rules 
and work together with respect and trust. 

In this respect, a significant issue involves the interface with the search for liability in many 
jurisdictions.  It was felt that there was scope for ICAO to remind States of their responsibilities 
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to ensure that the requirements of their legal system did not impede the conduct of an Annex 
13 investigation. 

From an operator’s perspective, education and engagement are needed.  It is key to be aware 
of each other's needs.  Operators may sometimes have the impression that their 'equal' role is 
forgotten.  Regular communication and collaboration on 'smaller' events offer a proactive 
opportunity to meet and better know their national SIAs.  During an investigation, it is advisable 
for operators to respect the needs of the parties, to ensure transparency and support, to keep 
everyone - especially the investigation leads and the relevant State Accredited Representative 
– informed in order to centrally coordinate its organisation’s involvement in the investigation, 
to establish a point of contact and to make sure to get approval for any release of information. 

It is most important that the SIA publishes regular factual updates.  This will show the progress 
and ensure that the SIA is in control and does not leave the floor to 'self-appointed experts' and 
rumours.  The safety investigation has to be completed with a public report in a reasonable 
time. 

From a general perspective, the SIA should utilize the competencies available and bring people 
in the investigation team together for progress meetings, etc.  Using the accredited 
representatives from the manufacturing country should be a means for accessing relevant 
information and to have that SIA interface with the OEM.  Engaging with other SIAs or using 
ENCASIA for the major events is also an option to build a network for 'solutions'. 

In conclusion, it is crucial to be prepared and to be aware of other systems, with their own 
advantages and disadvantages, like the US 'party' system with its challenging public hearings. 

 

The discussion points of Session 3 are available in Appendix 3. 

 

  



Proceedings of the ESASI Workshop - Safety Investigation Throughout the Aircraft Life Cycle - Design for Safety 
 

 
- 15 - 

Appendix 1 
Discussion Points (Session 1) 
 

Question 1 :  Given the complex design process for a modern aircraft/engine,  what 
are the challenges and constraints that must be overcome to make changes to a 
certified design? 

The long life cycle of a modern aircraft presents a challenge when making changes to a certified 
design.  Modifications are constrained by time and costs; therefore, it is essential to ensure that 
the underlying cause has been found and that the changes are not limited to addressing the 
symptom. 

An important challenge is the complexity of modern systems and the integration.  Is there a 
holistic understanding of the system being re-designed and its effect on other systems?  It can 
be difficult to understand the full effect on safety of any change and the ability to anticipate 
new or altered failure modes as a consequence of the changes being made.  A design change 
would often be the last solution opted for by the manufacturer owing to the cost and length of 
time to effect the change.  It must be ensured that any design changes meet full original 
certification requirements and system safety analysis.  In addition, it is necessary to avoid any 
unexpected adverse effects from the change and to manage different aircraft configurations as 
well as numerous stakeholders.  Quick fixes related to procedures have the advantage to 
present fewer constraints, but present the risk of human errors in their application, and of a 
decreasing effectiveness with time, as, in the absence of new events, crews may forget about 
the risk and the associated procedure. 

This challenge related to the complexity and interconnection of the systems is exacerbated 
when the accident investigation is conducted late in the aircraft life cycle, several years after its 
maiden flight.  Part of the original knowledge and design assumptions may be difficult to 
retrieve, or may have been lost, which could result in a longer process to achieve a satisfactory 
degree of understanding of system integration and interactions. 

Another challenge is whether the certification authority has the actual capability, knowledge 
and qualified staff to be able to independently verify and assess the design change.  It may lead 
to the regulator needing to learn from the manufacturer.  This could lead to a level of reliance 
upon the manufacturer in the certification process, in such way that may represent a deeper 
challenge to ensure the independence of the certification process. 

The different speeds at which industry and regulators move can also create difficulties.  The 
needs of the aviation market continuously push industry to move at a pace that can pose 
challenges for a regulator that may lack the resources, knowledge and capabilities.  This 
mismatch in speed may add further risks to the robustness of the certification process.  When 
a safety investigation is conducted, such mismatches may be illustrated by safety actions, which 
could be driven by industry needs rather than by the evidence from the safety investigation.  It 
generally takes time to collect, validate and analyse such evidence. 
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The sensitivity of design information and proprietary information also complicates the process 
when it comes to sharing information with stakeholders. 

 

Question 2 :  What is the added value of an Annex 13 investigation led by an 
independent SIA compared to the continuing airworthiness process undertaken by 
the operator/manufacturer? 

There is benefit in having an independent body with no conflicts of interest, since 
independence, objectivity and transparency are crucial.  The safety investigation gives 
confidence to the traveling public because the findings and lessons learned are public. 

Manufacturers and operators must satisfy continued airworthiness and regulatory 
requirements, but the safety investigation goes beyond these requirements.  The main 
advantage is that the SIA gives an external point of view from the manufacturer, operator and 
certification authority.  The safety perspective brought by the SIA can help to balance the 
pressure the manufacture is under to meet production targets.  This independent holistic view, 
from a broad perspective that is not limited to the product, can also help improve the SMS. 

There is concern that CAW is limited and does not give a holistic overview of the entire 
investigation process.  Following Annex 13, operators and manufacturers should be heavily 
involved because it involves their product and their operations.  The investigation process in 
cooperation with the stakeholders (design organisation, maintenance, operator and regulator) 
is a force multiplier and could also bring more in-depth knowledge and experience from other 
investigations involving other aircraft types.  The results of the investigation can also provide 
added value for continued airworthiness. 

The investigation process enables access to information sources that might not normally be 
available to other organisations and that are not necessarily available via CAW (design data, 
CVR/FDR, etc.).  It can address sensitive issues in a different way, in particular through findings 
and safety recommendations in order to overcome any resistance, or lack of appetite, by the 
industry to make the change required. 

In certain cases, the Annex 13 framework can provide protection (e.g. from civil litigation) that 
corporate entities cannot offer, even if a 'just culture' environment exists. 

The complexity of modern systems and their interconnectedness mean that SIA investigators 
will not be subject matter experts.  They have to manage diverse inputs just as project managers 
do.  This requires different skills and resources for SIAs but also for regulators. 

It is important that the SIAs collectively have the knowledge in-house to remain objective and 
challenge the OEM when needed. 

 

Question 3 :  Are traditional approaches to Annex 13 investigations appropriate / 
effective / timely in identifying any design-related safety issues and enabling 
solutions to be developed?  If not, why not? 
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On the one hand, the linear approach of a traditional Annex 13 investigation towards delivering 
safety recommendations in the final report means there is too long a delay in issuing them.  
Instead, safety recommendations should be issued throughout the process as soon as the 
necessary level of evidence has been established.  In addition, it would be desirable that an 
independent safety recommendation is made by the SIA at the same time when industry takes 
any safety actions.  This way any safety actions taken would be assessed alongside the 
development of any further safety recommendations. 

On the other hand, the Annex 13 framework is appropriate, but needs a deeper discussion to 
optimise its use.  There are tools for effective investigation such as emergency safety 
recommendations, interim reports and the publication of an independent final report, which 
enable problems to be solved. 

The OEM has the same priority to solve problems as the SIA but has the ability and willingness 
to move faster than the Annex 13 process, including the regulatory process, if we consider the 
issuance of service bulletins and airworthiness directives.  Regarding timeliness, manufacturers 
and regulators need information quickly while SIAs need time to process it.  They are under 
time pressure.  During the early stages, the operator could be ahead in the investigation in 
terms of data and understanding, although this can be mitigated with good communication. 

After any major event there is a window of opportunity to trigger change but it is not necessarily 
compatible with investigations that last one to two years. 

The main issue is new fleets (such as the B737 MAX) when all participants have to move quickly.  
In case of an old aircraft, the speed of action is not as essential as there is more confidence in 
the robustness of the design due to hours flown and change may not take place due to the age 
of the aircraft.  This is especially the case for old General Aviation (GA) aircraft. 

In these cases, should the SIA investigation “judge against” current design standards or 
grandfather rights?  In such circumstances of high stakes and time pressure, the main point to 
emerge is trust between all parties to overcome the possible conflicts of interest. 

Communication between participants is crucial and must be maintained after the field phase, 
to avoid diverging tracks.  The independence of the SIA does not mean it should be isolated; the 
SIA can maintain its independence while working closely with industry. 

The sharing of sensitive information can only be done legitimately through the state conducting 
the investigation, which needs to centralize all available information from the multiple sources.  
In particular, design information needs to be provided in timely manner.  Afterwards, the access 
to confidential and proprietary information has to be controlled in terms of format and number 
of people who have access to sensitive information.  SIAs provide independence, no conflict of 
interest, a blame-free environment and protection of some types of evidence. 

At the end of the day, the SIA approach is proactive and contains a broader remit than those 
focused merely on continued airworthiness. 

Annex 13 is a good document for the SIA process, but further guidance material would be useful 
for investigating design-related issues.  In this way, an update of ICAO Doc 9756 “Manual of 
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Aircraft Accident and Incident Investigation” could include investigation techniques and 
concepts for highly integrated and modern on board systems with intense usage of software. 

 

Question 4 :  How is the situation changing?  What additional difficulties might 
we anticipate in the future?  What may we need to do differently? 

Q4 a) How is the situation changing? 

There are more parties in the design process, notably more subcontractors.  Software 
complexity and prevalence have increased with more automation.  Psychology of crew (pilots) 
may become the weakest link as they may not always be able to understand the automation 
any more, they do not know how automation responds in unforeseen conditions ('automation 
surprise/ startle').  Aircraft are seen as more complex to fly (perhaps too complex) while 
industry is being challenged by various expectations as well as the speed of changes (and social 
media). 

More complex materials are being used.  This requires experts to understand these changes.  
Hence, SIAs can become more reliant on these experts who may have a conflict of interest. 

There are now more organisational aspects in the field of design. 

In terms of certification, there have been new requirements and increasing delegation of 
responsibility to manufacturers or subcontractors. 

It was also noted that some manufacturers have become reluctant to release information to 
operators.  More generally, the legal environment has changed with new legislation on GDPR4 
and IPR. 

Q4 b) What difficulties do you anticipate? 

State-of-the-art aviation technology is a result of large long-term investments made with the 
aim to achieve performance competitiveness, which determine the sustainability, or 
bankruptcy, of the players involved in the aviation market.  The release of proprietary technical 
details associated with these recently implemented technologies represents a concern for every 
manufacturer.  The safety investigation process will have to take into account and manage the 
issues associated with acquiring sensitive technical information from the manufacturers.  It is 
therefore essential to ensure an adequate level of protection and confidentiality for the 
sensitive information and to overcome the issues related to the new legal environment (GDPR, 
IPR issue), which could also contribute to blocking the transmission of information. 

The increasing presence of software and automation could limit the investigation to the 
identification of symptoms (crew interacting with machine) rather than causes (design issues 
when relevant). 

The anticipated challenge for SIAs is to catch up with such complexity, since industry has moved 
very fast on new technologies. 

                                                           
4 GDPR : General Data Protection Regulation (EU GDPR) as per Regulation (EU) 2016/679. 
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Q4 c) What to do differently? 

Training represents part of the answer to these challenges.  It is unrealistic to train all 
investigators to the levels required to be SMEs in the detailed design of all the systems 
composing an aircraft.  Instead, safety investigators should receive basic training on design 
principles: usability, Human-Machine interfaces, software safety, automation, HF engineering, 
etc. 

It is also critical to reassess what we mean by conflict of interest; manufacturers need to be part 
of the investigation while ensuring that the leadership of investigation remains with the SIA to 
avoid any interference.  Nevertheless, the investigation has to rely on the knowledge and 
expertise of the designers.  The SIA should be more cooperative with other parties in the 
investigation. 

Investigation methods need to evolve and to address the relevance of traditional models such 
as the 'Swiss cheese' or the SHELL models.  New methods should put more emphasis on 
automation and design. 

It is paramount that SIAs communicate in an educational and convincing manner regarding the 
organisation and process of a safety investigation.  The public as well as judicial authorities may 
be surprised that the designer is part of the investigation in the Annex 13 framework, whereas 
the causal factors could be linked to design.  Therefore this type of explanation has to be 
anticipated and taken on board by investigators, in particular when they interact with people 
who are not familiar with international rules on accident investigation. 

It was felt that the technical media were becoming increasingly inclined to rush to judgement 
while investigations were in progress and that the depth of technical knowledge of the 
'specialist' journalists covering investigations was generally declining. 

 

Question 5 :  How can SIA investigators gain the knowledge, skills and experience 
to investigate design aspects effectively?  And do they need to? 

The training on design aspects provided by manufacturers has enabled investigators to have a 
good overview before investigating any occurrence involving their product.  The investigation 
team needs to have a minimum technical background (if possible, complemented by specific 
training from manufacturers) to be able to manage the safety investigation independently, with 
a knowledge of design limitations and processes.  The integrator (OEM) and the supplier should 
be included in the safety investigation from the very beginning, using the appropriate SIA 
ACCREP.  Such skills and experience are relevant and small SIAs are particularly affected by the 
problem of keeping up with changes.  The support provided by the ENCASIA network was 
acknowledged and it was also felt that proactively seeking relevant 'work experience' on 
suitable investigations at one of the larger agencies such as BEA France or the UK AAIB would 
be beneficial. 

The regulator and the TCH should be involved in the discussion of certification requirements.  A 
good relationship with the technical team should be built to ensure consistent data-sharing in 
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a timely manner.  This collaboration process has to be transparent to all parties and society.  
Society (and the public) must have trust in the process. 

It was also recommended to share experience with other SIAs and to bring the results of other 
investigations as well as similar safety recommendations into the analysis.  Good practices in 
the investigation of design aspects should be shared and investigation manuals should likewise 
be updated (in particular ICAO DOC 9756).  The legal aspects should also be included so that all 
parties have a full understanding of the investigation process.  It should be task-orientated with 
common objectives, which require common investigation and training methods.  Ultimately, 
the investigation of design issues should be harmonized between SIAs. 

 

Question 6 :  With so many stakeholders involved in the design phase, is the design 
process itself an important area to investigate? 

Yes, the design process has been seen as relevant for Annex 13 investigations.  They present a 
unique and valuable opportunity to objectively investigate the design process and establish 
whether it was appropriate, by engaging critically with the expertise of airframe/engine 
manufacturers and their OEMs.  These investigations also help to minimise 'Black Swan' events. 

Not all the SIAs and their investigators have the skills, but the safety investigation can be 
conducted with the assistance of large SIAs - in Europe through ENCASIA and ECAC ACC5. 

On the other hand, questions exist as to whether SIA investigators are competent to assess the 
design process and what is a good design process. 

Before scrutinizing the design process, it is important to eliminate other possible factors.  
Triggering changes in the design process represents a long-term feedback loop.  It is worth 
underlining that the design process has always been a trade-off.  Different manufacturers will 
focus on different things.  There is no 'right' answer. 

The B737 MAX investigation represents a good example, highlighting how we need to 
understand the design process on such a new aircraft.  Does this still apply to older aircraft like 
the Concorde? With older aircraft, looking at the design process may be less relevant and 
limiting the investigation to identify a need for corrective action, in relation with the continuing 
airworthiness process seemed more relevant for a number of participants. 

The complexity typical of modern design processes can often be directly linked to the interface 
between aircraft systems and pilots who heavily depend on SOPs as well as on the presentation 
of procedures on the ECAM/EICAS.  This does not only concern their content but also the order 
of their presentation on screen (which may affect their relevance in the case of intermittent 
system faults).  A resilient design must also be associated with adequate guidance in both initial 
and recurrent pilot training, with specific reference to infrequently encountered procedures, 
whether normal or non-normal.  A comprehensive user understanding of the way the design 
process leads to aircraft operational procedures can also improve the chances of successful 
outcomes when unusual or untrained scenarios are encountered. 

                                                           
5 ECAC ACC is the Air Accident and Incident Investigation Group of Experts (ACC) of the European Civil Aviation 
Conference (ECAC) that regroups 44 Members States (see also https://www.ecac-ceac.org/accident-
investigation) 



Proceedings of the ESASI Workshop - Safety Investigation Throughout the Aircraft Life Cycle - Design for Safety 
 

 
- 21 - 

The design of systems as well as the associated presentation of information and supporting user 
training have to recognise global variations in front-line resilience to unexpected events.  In that 
respect, regulators have had variable approaches to the oversight of their operators.  Hence it 
is important to better understand how the front-line environment has been using the design 
through a wide range of capabilities. 

The end-user has to deal with complexity and interface.  Therefore, the investigation of the 
design process will ultimately determine how individuals use the system / product.  The SIAs 
have to make sure that these aspects are presented in an appropriate way in safety 
recommendations. 

The answers that come out of investigating the design process might be used for liability 
reasons, which can have an effect on open lines of communication. 
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Appendix 2 
Discussion Points (Session 2) 
 

Q1 :  Challenges in developing safety recommendations 

The first challenge is the ability to identify the root issue to be addressed and its extent.  Is the 
issue a design issue in itself or an operator/training/manufacture issue?  Hence it may 
sometimes be difficult to establish who should be addressed by the recommendation: the 
manufacturer, the operator or the regulator - or all three? 

Which party/stakeholder is best able to implement and effect the change required?  
Recommendations sent to EASA often flow down to the OEM anyway. 

Design recommendations for old aircraft are harder to draft, because the decision to implement 
a design change may be more difficult to justify from a cost/effectiveness stand point. 

Consultation with parties who may be the subject of SRs is essential to ensure understanding 
of their purpose but this should not mean collaboration on intent, which is the exclusive 
preserve of the SIA based on its assessment of the implications of the findings of its 
investigation.  The benefits of preceding each safety recommendation in a report with a 
paragraph explaining the reason for it was recognised as best practice.  In summary, the SIAs 
should consult addressees, but should not negotiate with them. 

Care needs to be taken to recognise the variable extent to which 'safety culture' prevails among 
the potential recipients of safety recommendations whilst still ensuring that the language used 
in recommendations is not compromised on that account.  The right expertise is needed to 
produce an effective recommendation. 

SIAs tend to fall into two philosophies -  1) One favours global SRs,  2) The other favours 'smaller' 
SRs with a limited scope that is more likely to be achieved. 

To provide an effective recommendation, it is important to understand the design as well as 
the safety culture of the recipient.  Safety Recommendations must be 'reasonably achievable' 
against a cost/benefit balance; in this respect, the global record is patchy. 

OEM Perspective: often SRs address work that they are already performing.  Are we biased 
towards the immediate solution without looking more deeply at design frameworks? 

New materials are less understood than traditional materials, and there is a reliance upon the 
designer and manufacturer for specialist knowledge. 

It is difficult for a small SIA with limited resources to address a design recommendation to a 
large manufacturer with more resources.  Some investigators could be reluctant to draft SRs 
addressing design aspects because of their possible fear of losing face in front of the 
manufacturer should there be anything incorrect. 

Mind the unintended consequences.  It is possible to make things worse in the problem you are 
trying to fix. 
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Safety actions taken during the course of investigation should be highlighted in the report and 
recorded in databases. 

 

Q2 :  How to measure effectiveness of Safety Recommendations? 

Effectiveness is difficult to define.  The agreement rate could be one indicator in conjunction 
with the number of safety actions. 

Ensuring recommendations are as simple as possible and measurable are two criteria that were 
mentioned as a good starting point for measuring their effectiveness.  Another approach could 
be to monitor the (hopeful) elimination of similar cases. 

In the immediate/short-term, the most effective safety recommendations should be those that 
are reasonable, justifiable and feasible.  Ideally the fact that they are implemented can be seen 
as a good measure of success; even if not implemented, safety recommendations can be equally 
effective for their role in triggering debate and conversation within industry and for their 
success in effecting long-term change.  Indeed, even rejected SRs can also have an effect, as 
they build up over time and can produce the body of an opinion. 

Nevertheless, safety recommendations must first be answered, then accepted with an 
engagement to act.  Then they must be implemented and their outcome assessed (not 
necessarily by the SIA) to properly solve the safety issue. 

The feeling was that the effectiveness of Safety recommendations was best viewed from the 
perspective of being part of a journey and an iterative process rather than just a single instant 
with the focus solely on outcomes.  Safety recommendations should be seen as a key part of 
the process for effecting change and improving safety over the long-term.  Such effectiveness 
is much harder to measure (measurement is an instant/short-term performance indicator and 
not so adept at long-term performance). 

It was also considered that widely applicable measures of effectiveness of safety 
recommendations were not practicable.  There is variability in what is considered to be a valid 
safety recommendation within SIAs, not least because so far there is a variable response to the 
recognition/consideration of safety actions taken by potential recipients of recommendations.  
The only counter-example was the case of major investigations carried out by a number of SIAs 
which might have lessons to share with all SIAs. 

Effectiveness can be seen as the reduction in the accident rate, i.e. the success in preventing 
recurrence.  Even then, how can we measure an accident that was prevented?  The search for 
voluntary/near-miss reports from operators on the subject can help in assessing some level of 
effectiveness. 

Effectiveness can also be seen as solving the problem in a timely manner. 

Nevertheless, “person or event-centered” solutions do not usually represent effective 
solutions; a wider or more systemic scope of the safety recommendation could positively affect 
the outcome.  Safety recommendations can notably be based on several events of safety studies 
and fuel future safety analyses and initiatives. 
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Usually, if the accident’s consequences are taken into consideration (“the amount of blood” in 
the event), a stronger commitment to an eventual solution is easier to achieve. 

 

Q3 What safety recommendations went well? 

A number of comments underlined that it was not a good question or that it was an unfair 
question as safety recommendations are complex to draft and require context and history 
(factual/analysis) to be justified. 

Others highlighted that the best safety recommendation is the one you do not have to write, in 
particular when issues are solved before they are issued.  However, this absence of safety 
recommendations could hinder learning opportunities for other entities, especially if the safety 
actions are not documented. 

It can also be questioned whether success (a safety recommendation that went well) means a 
total agreement between SIA and addressee. 

Examples of what was considered as good safety recommendations by participants were given, 
on topics such as oxygen masks, cell phone battery fires, ACAS/TAWS/windshear and other 
technical advances that came from well-supported reports. 

A safety recommendation can be a double-edged sword.  For example, it is recommended to 
have a cabin crewmember in the flight deck; but in practice, that person may have just joined 
the company without a proper screening process. 

Another pitfall involves a good safety recommendation, but sent to the wrong addressee. 

An overall consensus was that a good safety recommendation is defined by: 

 An identified safety issue that exists and is clearly addressed by the analysis and 
conclusions of the report; 

 The safety recommendation is clearly worded in respect of its purpose and objective 
(not too generic and not too specific/narrow); 

 The addressee should be clearly defined and expressed; 
 The safety recommendation should meet its objective and is likely to prevent 

reoccurrence of similar events; 
 It should naturally avoid blame and liability 

In summary, the effective safety recommendation should be “SMART” – Specific, Measurable, 
Achievable, Relevant and Timely. 

Several safety recommendations on the same issue should increase the leverage to convince 
decision-makers.  “United safety recommendations on the same issue” represent a good way 
forward. 

Annex 13 points to safety recommendations, but safety actions and safety promotion can 
achieve the same thing. 
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Appendix 3 
Discussion Points (Session 3) 

 
Question 1 :  Minor events may not require Annex 13 investigations as they are 
already addressed though the manufacturer continued airworthiness process – Is 
there a need for greater familiarization with Part 21, Part 145, Part M, continued 
airworthiness regulations? 
The discussions addressed the merits of better collective knowledge through data-sharing and 
transparency by operators/manufacturers through the regulator (EASA) on CAW (minor) issues 
and incidents.  This would enable a better overview and periodic review of part failures.  Indeed, 
a number of investigations on incidents have pointed to issues regarding quality assurance by 
manufacturers.  There were examples of failed parts that had just been discarded and replaced 
without questioning their failure. 

The exchange of available data between the parties in an early stage is crucial to determine 
need for a formal investigation. 

When deciding to open an Annex 13 investigation, added-value should be the deciding factor.  
In practice, it is important to weigh ‘added-value’ versus the risk of ‘wasting time’.  The final call 
needs to be done if there are lessons to be learned. 

The definition of a serious incident (or any discretionary investigation such as one involving an 
out of service aircraft) is completely unrelated to the regulation of continued airworthiness at 
the outset.  In any case, the attitude to risk management amongst OEMs is variable and the 
outcome of their minor event investigations is only shared with their respective user 
communities.  The only area where the experience of ‘minor incidents’ can be incorporated in 
the work of SIAs is where they have the resources to conduct in-depth ‘safety studies’, which is 
a capability restricted to a minority of SIAs. 

There are indeed different perspectives.  For example, EASA looks at incidents from a risk-
assessment perspective (probability of recurrence and related severity); SIAs most often do not.  
They usually do not have a ‘fleet-wide’ vision.  Some felt that SIAs can sometimes overlap with 
EASA’s CAW process, and this can lead to confusion.  SIA involvement can also slow down the 
manufacturer’s own investigation under its continued airworthiness process.  The need was 
emphasised to further educate SIAs on processes other than their own investigation process. 

On the other hand, concerns were raised over the word ‘minor’ to describe incidents that did 
not fall under the remit of Annex 13.  It is not always easy to determine what is minor.  By 
becoming a trend, a minor incident can become a major safety issue.  An improved feedback 
loop between manufacturers, operators, regulators and SIAs would make it possible to 
determine when to start an investigation on what might seem to be minor. 

The regulator has a responsibility for overseeing the continued airworthiness effort performed 
by the manufacturers.  In safety investigations, there might be a need for digging into this and 
thus a deeper understanding of the area is necessary for the SIAs.  It was felt that it is important 
to fulfil these investigations. 
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To delve into this domain, having basic knowledge and being able to look for shortcomings were 
both deemed necessary.  Therefore, familiarization is important.  Investigators should have a 
good understanding of the Part 145/Part M and Part 21.3 processes as it is a fundamental aspect 
of how safety is delivered and improved in the aviation industry.  However, some mentioned 
that not all investigations should be looking in this direction. 

Some events that are not required to be investigated (under Annex 13 or Regulation (EU) No 
996/2010) may nonetheless be useful to investigate.  An example could be occurrences 
involving parked aircraft (with no intention of flight) where valuable lessons can be learned 
following Annex 13 investigations.  On the other hand, there were several examples of non-
Annex 13 events that the OEM analysed under the continued airworthiness process or the 
operator under its SMS process that were later followed by the SIA. 

There should be the clearest possible guidance/definition in the available regulations on the 
basis to be used for deciding whether an Annex 13 investigation into an incident should be 
initiated.  Such an approach needs to be balanced. 

As a matter of fact, the new amendment 17 to Annex 13 will provide very useful guidelines with 
a more risk-based approach (see Appendix 6).  This amendment will become applicable on 5 
November 2020.  In Europe, ENCASIA has already developed guidance material on this subject. 

Nevertheless, whatever the guidance, dialogue between stakeholders is key to assess risks in a 
consistent manner. 

 

Question 2 :  How can small(er) SIAs feel confident of working with the 
manufacturer whilst ensuring an effective and independent investigation? 
The following list summarizes advice for ‘small’ SIAs on this matter: 

 Train and be prepared for setting the scene at the beginning of an Annex 13 investigation 

 Learn to know the companies (OEM and operator) and their key people/roles 

 Manage your investigation – be firm. You decide meeting premises, conditions, etc. 

 Liaise and coordinate with your accredited representatives – together you will be 
stronger 

 Make use of the Annex 13 framework for drawing upon the knowledge/skills and 
experience of the accredited representatives, experts from other (larger) SIAs. 

This cooperative approach means that small SIAs need to develop trust and confidence that the 
larger SIAs will act in accordance with the direction of smaller SIAs. 

It is also important to seek to underline the SIA’s independence and establish good proactive 
working relationships with manufacturers as well as to draw upon them to assist in improving 
the knowledge, training and standards of their own investigators, and establish protocols and 
MoUs where appropriate. 

A significant issue with 'participation' was seen as the interface with the possible search for 
liability in many jurisdictions, mainly using the civil law system, where there was no protocol in 
place or else the legal interest was not exercised by lawyers with specific responsibility for and 
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experience in aviation.  The same applies to the immediate post-event involvement of police in 
an evidence-gathering rather than a site protection role, unless a corresponding protocol is in 
place.  It was felt that there was scope for ICAO to remind States operating an Annex 13-
compliant investigative process of their responsibilities to ensure that the requirements of their 
legal system do not impede the conduct of such investigations. 

The initial 'welcome' meeting of accredited representatives, technical advisers and other 
participants in an investigation that has just begun is an important opportunity to engage 
everyone and explain effectively how the investigation is going to be conducted.  It was 
considered that this is especially important when large contingents are sent by participants.  
Thereafter, it is also important to complete investigations in as short a time as practicable - 
active time management can help and getting help from a larger SIA with current relevant 
experience may be worth considering for some. 

Using the accredited representatives from the manufacturing country should be a means to 
access relevant information and to have that SIA interface with the OEM.  The TCH/OEM must 
invite SIAs to attend in-house examinations in relation with the case under investigation.  If 
possible, independent laboratories can be used. But this is not always possible, for example 
when investigating engines, main gear boxes, etc.  Engaging other SIAs might bolster 
independence by adding credibility to the investigation.  Sometimes smaller SIA may feel that a 
larger SIA is too close to the manufacturer.  The use of ENCASIA for the major events is also an 
option to build a network for ‘solutions’. 

Again, it is crucial to be prepared and to have the door open before you need to knock. 

 

Question 3 :  Does the present system of participation work for all parties? 
Yes. The system is well designed, and it works most of the time.  The level of success usually is 
associated with the ‘performance’ of the parties.  When it does not work well, it is because of 
influences from outside the system (political involvement or no independent SIA to deal with 
the occurrence). 

A prerequisite is that all parties must follow and be aware of the guidelines in Annex 13 and the 
agreed terms for communication.  Depending on the context of the investigation and the parties 
involved, the quality of the relationships between parties shapes the effectiveness of the 
system.  The Annex 13 framework delivers and establishes clear lines of control and access by 
parties to the investigation as appropriate.  The question is how to improve this even further 
through greater transparency and sharing and analysis of data and trends. 

Handling and sharing of information between parties - e.g. manufacturer and vendors - can 
create some uncertainness if not clearly agreed within the investigation. 

It is most important that the SIA publish regular factual updates.  This will show the progress, 
ensure that the SIA is in control and does not leave the floor to 'self-appointed experts' and 
rumours.  The safety investigation must be completed with a public report in a reasonable time. 

From the perspective of operators, they might be forgotten as an 'equal' partner.  Operators 
might easily fall behind.  Rumours can point at shortcomings by the operator and the operator 
may hesitate to argue. 
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From the perspective of the regulators, their involvement should start from the beginning of 
the investigation, in order to be sure that it can supersede the CAW requirement at any time in 
case of need.  At this early stage of the investigation, rapid availability of accurate information 
is essential to support the CAW process. 

To avoid the risk of communication going dormant after a positive start, it is key to provide 
feedback wherever appropriate (new questions or acknowledgment of closure). 

If an Annex 13 investigation is instituted even for minor incidents, then it does place more 
burden on manufacturers (e.g. quarantining engines, protecting information) and slows down 
the internal investigation and the implementation of safety actions by the manufacturer. 

Annex 13 is the framework: There is a need for further guidance material. 

 

Question 4 :  The practice of public hearings by the NTSB.  Would this work in 
Europe? 

Several SIAs replied that they do not need a public hearing as it something designed for the US 
public and the mandate to the NTSB from the US Congress. 

The expected benefit of public hearings is added transparency, but their organisation requires 
significant time and resources in the midst of an investigation.  There are genuine questions 
about whether it would impact upon the willingness of all involved to be as open as is currently 
the case and required.  The concern is that it would become inquisitorial.  The increased 
influence of lawyers, which would undermine the openness of participants in the investigative 
process, could ultimately jeopardize the investigative process and its ability to deliver safety 
improvements in the industry. 

For a number of participants, ‘public pressure on the parties’ is expected from a public hearing.  
The pros and cons can be summarized as follows: 

Pros: 

 Open forum, transparency, public trust, thus the possibility to stop some of the common 
conspiracy theories. 

 Increased credibility of the SIA/investigation process. 
 A place where the public (through layman questions formulated by board members) has 

the feeling that it can challenge the investigators and their processes and see some of 
their concerns raised in public. 

Cons:  

 Legal status and proceedings in different countries. 
 Exposure to legal consequences (liability)/ Perceived as a judicial process. 
 Media aspects / Media attention may hamper investigation, cause false expectations. 
 Feedback reported by media not accurate sometimes incorrect. 
 Heavy, inflexible process / More resources needed to prepare for public hearing. 
 Time consuming, needs to be prepared. 
 Could easily become political and disturb the independent investigation. 
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 It will most probably lead to longer investigation periods. For small SIAs this seems 
difficult and possibly not fruitful. 

 More emotions / Integrity/ respect of victims. 
The synthesis of pros and cons shows that it would probably not work in most of Europe, at 
least in the NTSB format. 
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Appendix 4 
ENCASIA SAFETY RECOMMENDATIONS POLICY (Draft) 

(version of 6 February 2019) 

References   
- ICAO Annex13 
- Regulation (EU) 2018/1139 
- Regulation (EU) No 996/2010 
- ICAO Doc 9756 Part II & Part IV 
- ICAO Doc 9962 
- ENCASIA Opinion on 14/09/2017 

 

1. Policy objectives 
Basic Regulation (EU) 2018/1139 in article 4 paragraph 1(c) states that « […] the Commission, the Agency and the 
Member States shall […] allow for immediate reaction to established causes of accidents, serious incidents and 
intentional security breaches […] ». 

As Safety Recommendations contain information on the safety issue as well as on proposals to mitigate the 
associated safety risks to the aviation system, they constitute a knowledge-based foundation and are therefore a 
valuable input to the safety risk management process at the European level. 

To make such a Safety Recommendations system achievable, this requires a database, guidance and procedures, 
mainly to ensure the traceability of Safety Recommendations.  In addition, a specific and unified monitoring and 
follow-up process should be implemented.  These actions should improve the quality of data and traceability relating 
to Safety Recommendations and responses provided by the addressees. 

As the Safety Recommendation Information System (SRIS) has been developed to maintain records of Safety 
Recommendations and their responses, in accordance with Regulation (EU) No 996/2010, each Safety Investigation 
Authority is required to enter all published recommendations on SRIS from 1 April 2012.  In addition, such a platform 
should help to better identify safety concerns and trends, and optimize duplication of effort among regional safety 
organizations or States. 

To assist in a consistent approach to the issue and follow-up of Safety Recommendations, it is proposed that all 
Member States consider using a comprehensive policy and guidance based on ICAO Manual of Air Accident 
Investigation Part IV.  Nevertheless, it is also crucial that each SIA keeps flexibility and freedom in issuing safety 
recommendations with the format and content it considers the best adapted to meet identified safety objectives. 

 

2. Definition of a Safety Recommendation and general principles 
2.1 Definition of a Safety Recommendation 

« A Safety Recommendation is a proposal of an accident investigation authority based on information derived from 
an investigation, made with the intention of preventing accidents or incidents and which in no case has the purpose 
of creating a presumption of blame or liability for an accident or incident.  In addition to safety recommendations 
arising from accident and incident investigations, safety recommendations may result from diverse sources, including 
safety studies ». 

2.2 Safety Recommendation of Global Concern (SRGC) and of Union Relevance (SRUR) 

The next amendment to Annex 13 will probably introduce the SRGC as: ‘A safety recommendation regarding a 
systemic deficiency having a probability of recurrence, with significant consequences at a global level, and requiring 
timely action to improve safety.’6 

ICAO highlighted the fact that SRs are of strategic importance for aviation safety and this effective resource should 
make it possible to identify systemic concerns and safety issues considered as of Global Concern (SRGC) worldwide 
or as Union Relevance (SRUR) for the European Union. 

A Safety Recommendation of Union-wide Relevance (SRUR) would meet the following criteria: 

 The deficiency underlying the Safety Recommendation is systemic, not related to a specific aircraft type, 
operator, manufacturer component, maintenance organisation, air navigation service and/or approved 
training organisation, and not solely a national issue, or; 

 There is a history of recurrence across Europe of the relevant deficiency. 

                                                           
6 Source: ICAO State Letter AN 6/1.2-19/12 of 14 March 2019 
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2.3 General principles 

Safety Recommendations identify proposed actions, which resulting from the accident or serious incident 
investigation process, are deemed necessary to prevent the re-occurrence of the event.  SRs can also result from 
safety studies, on the understanding that such safety studies were based on investigations carried out by Safety 
Investigation Authorities (SIAs). 

ICAO Annex 13 allows for participants from other States in an investigation to issue Safety Recommendations.  This 
course of action should only be considered if the investigating authority of the State conducting an investigation 
declines to make a Safety Recommendation identified as necessary by the Accredited Representative. 

In such circumstances, the Safety Recommendation must be closely coordinated with the Investigator-In-Charge (IIC) 
of the State conducting the investigation. 

It must be borne in mind that SRs can be issued at any time during the investigation.  If an immediate safety concern 
is raised by the investigation, a Safety Recommendation can be made immediately.  If made prior to the final report, 
SRs are normally accompanied by an interim report or letter, outlining the substantiation behind the immediate safety 
concern. 

2.4 Criteria for convincing Safety Recommendations 

The safety recommendations should include a convincing presentation of the safety problem with the related safety 
risks deriving from it, as well as a recommended course of action for the responsible authority to take in order to 
mitigate the unsafe condition. 

As a matter of principle, a recommendation should be flexible enough to allow the addressee latitude in determining 
how the objective of the recommendation can be achieved. 

The documentation (report or letter) supporting a safety recommendation should clearly describe the safety issue and 
provide justification for the recommended safety actions.  The development of convincing recommendations must be 
based on validated factual information, sound analysis and logical conclusions so as to withstand challenges by those 
having divergent interests. 

This approach to recommendations will also facilitate the evaluation, by both the safety investigation authority and 
the addressee of the recommendation, as to whether and to what degree the action taken or planned will mitigate the 
deficiency upon which the recommendation was made. 

3. Transmittal letter 
The Safety Investigation Authority (SIA) should address any safety recommendations arising from its investigations 
in a dated transmittal letter to the recommendation addressee, with additional background information as needed.  
This correspondence could take the form of an email. 

A Safety Recommendation shall be addressed to a specific entity and written in such a way that it is not possible to 
identify individuals.  A safety recommendation shall not apportion any blame or liability. 

Considering the applicable legal frameworks, the European regulatory system and the roles respectively of the 
European Commission and the European Union Aviation Safety Agency (EASA) it is worth mentioning the following 
points: 

 Safety recommendations requiring a regulatory review or designed to address issues or potential issues with 
all other EU Regulations or Directives should be addressed to the European Commission. 

 Safety recommendations that concern issues that require a review of the European regulatory framework 
which are in the scope of Regulation (EU) 2018/1139 should be directed to EASA. 

 Safety recommendations that relate to the provision of guidance or means of compliance on an EU 
Regulation in the scope of Regulation (EU) 2018/1139 relating to civil aviation safety, or Certification 
Specifications, should also be directed to EASA. 

In the case of SRs related to aspects of design or certification to ensure the continued airworthiness of aircraft that 
involve a primary Certification Authority and other validating authorities, it should be addressed separately to each 
Certification Authority. 

4. Addressee 
It is important that the SIA has a dialogue with the addressee before the issuance of the Safety Recommendation as 
far as possible.  This is to be certain that the addressee is the most appropriate entity to take action to mitigate the 
safety issue upon which the recommendation is based, and also to ensure that they have the authority to act.  It also 
highlights to the addressee the identified safety issue early in the investigation, to give them an opportunity to mitigate 
the issue before the issuance of a Safety Recommendation. 

It is acknowledged that the actions taken as a result of a Safety Recommendation are and will remain the ultimate 
decision of the addressee that receives the Safety Recommendation. 
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5. Safety Recommendations follow up 
Improved monitoring of the follow-up to Safety Recommendations can enhance the adequacy and level of 
implementation of Safety Recommendations. It can ultimately support the prevention of a recurrence of similar events.  
Such enhanced monitoring should be carried out with a view to ensuring that, where relevant, necessary actions are 
taken to the benefit of global aviation safety. 

In order to achieve these objectives, a Safety Recommendation should be processed into the database, addressed 
and followed up in a timely and transparent manner by the originator, with the support of harmonized processes and 
procedures. 

The Safety Recommendations system should consider the flexible duration of recommended action for Safety 
Recommendations, which could potentially impact the effectiveness of monitoring and follow-up.  Indeed, attention 
should be drawn to some inherent characteristics of Safety Recommendations.  The corrective action required for 
technical/operational or regulatory issues may vary greatly, and so the nature of the action advocated by the SIA will 
vary. 

Thus short, medium or long-term follow-up by the stakeholders should be considered. Experience suggests a 
technical response in the area of operations, design, training or maintenance could fall within a short/medium term 
process. 

On the other hand, a Safety Recommendation requesting a regulatory change or a request for research or study 
addressed to a Primary certification and regulatory authority for example, can involve a long-term regulatory 
response. 

This flexible duration calls for procedures to record the responses and to monitor the progress of action taken. 

Safety Investigation Authorities do not have the legal basis to enforce Safety Recommendations.  Although 
addressees are obliged to reply within 90 days to Safety Recommendations, they are not legally obliged to implement 
them.  Safety Investigation Authorities have 60 days to assess the response issued by the addressee and will track 
the progress of their Safety Recommendations and publish their status, including whether the response is considered 
adequate.  For every formal response received by an addressee, this will start a new 60-day period to assess the 
response. 

Currently, all safety recommendations (and recently their responses) contained in the SRIS database are made 
available to the public through the internet and may be accessed here: 

http://sris.jrc.ec.europa.eu/sris/public/default.aspx 

In the spirit of transparency, citizens and EU residents have a right of access to the documents of the European 
Parliament, the Council and the European Commission, directly online, through registers and databases or by 
individual requests.  In that context, ENCASIA issued on September 2017 an Opinion7 recommending Union 
institutions make public access to the responses to Safety Recommendations recorded on the EU SRIS database. 

--------------------- 
 

  

                                                           
7 https://ec.europa.eu/transport/sites/transport/files/sris-ancasia-opinion_0.pdf 
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Appendix 5 
Summary of the European regulatory framework for type certificate holders 

(TCH) 
 

Type Certification and Continuing Airworthiness 

1) European regulations 

Regulation (EC) No 216/2008 now repealed by Regulation (EU) 2018/1139 establishes the 
regulations relative to certification (airworthiness, environmental, design and production 
organisations) and to maintaining the airworthiness of aircraft and aeronautical products, parts 
and appliances, according to the following structure: 

 

2) Part 21 

Part 21 (annex I to Regulation No 748/2012) establishes the requirements relative to the 
certification of aircraft and related products, parts and appliances, as well as for the certification 
of design and production organisation.  It also establishes the procedures for issuing 
airworthiness certificates. 

3) Notions of type certificate and airworthiness certificate 

The certification principles require that the design of a product (type of aircraft for example) 
must first of all be certified.  When this process has been successfully completed, a “type 
certificate” is issued by the authority to the company that designed the product.  This certificate 
states that the generic product meets the applicable technical conditions in every aspect. 
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An individual airworthiness certificate is then issued for each individual product to be delivered 
(aircraft for example) after it has been demonstrated that it conforms to the certified type. 

Part 21 puts in place a design approval procedure for the manufacturers of aeronautical 
products and determines the conditions that must be met by manufacturers before a Type 
Certificate can be issued.  This approval – called DOA (Design Organization Approval) – obliges 
the manufacturer to give details of the working procedures that it will put in place to meet the 
requirements of Part 21, in particular the process to demonstrate that the product complies 
with applicable airworthiness requirements and to ensure that it continues to be safe 
throughout its entire operational life. 

Part 21 also links the type certificate to the different types of operations through OSD 
(Operational Suitability Data).  If the aircraft is certificated for certain types of operations (e.g. 
ETOPS, RNP, LVO), the impact on the OSD constituents should be addressed. 

The holder of a type certificate is also obliged to ensure the continued airworthiness of the fleet 
in service (see next paragraph). 

4) Continued airworthiness 

The continued airworthiness process is a process to collect information that may be relevant 
for safety on the products in service and to develop and implement corrective actions when 
this is need to ensure that the intended level of safety is achieved or maintained.  Continued 
airworthiness is actually ensured both by the manufacturer and the certification authority 
according to the division of tasks and principles established in section A of Part 21: 

4.1) Obligations of the manufacturer, holder of a type certificate 

Article 21 A.3 entitled 'Failures, malfunctions and defects' of Part 21 stipulates that the holder 
of a type certificate shall: 

 have a system for collecting, investigating and analysing reports of and information 
related to failures, malfunctions, defects or other occurrences which cause or might 
cause adverse effects on the continuing airworthiness of the product.  Information 
about this system shall be made available to all known operators of the product, part or 
appliance and, on request, to any person authorised under other associated 
implementing Regulations; 

 report to EASA all failures, malfunctions, defects or any other occurrences that it is 
aware of and that has led to or could lead to conditions that might compromise safety 
(unsafe conditions).  These reports (which do not necessarily fall under the scope of 
Regulation (EU) No 376/2014) must reach EASA within 72 hours following identification 
of the unsafe condition; 

 investigate the reason for the deficiency and report to EASA the results of its 
investigation and any action it is taking or proposes to take to correct that deficiency.  If 
EASA finds that an action is required to correct the deficiency, the holder of the type-
certificate shall submit the relevant data to EASA. 

The following definition of “unsafe condition” is proposed in AMC 21.A.3B(b): 
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(a) An event may occur that would result in fatalities, usually with the loss of the aircraft, or 
reduce the capability of the aircraft or the ability of the crew to cope with adverse operating 
conditions to the extent that there would be: 

 A large reduction in safety margins or functional capabilities, or 
 Physical distress or excessive workload such that the flight crew cannot be relied upon 

to perform their tasks accurately or completely, or 
 Serious or fatal injury to one or more occupants 

unless it is shown that the probability of such an event is within the limit defined by the 
applicable airworthiness requirements, or 

(b) There is an unacceptable risk of serious or fatal injury to persons other than occupants, or 

(c) Design features intended to minimise the effects of survivable accidents are not performing 
their intended function. 

The document states that certain occurrences of a repetitive nature may be considered to be 
“unsafe conditions” if they are likely to lead to the consequences described above in certain 
operational conditions. 

Note: Guidance material to 21.A.3B(b) provides a methodology and some examples to 
determine if an unsafe condition exists.  It is, among other things, based on the evaluation of 
the criticality of occurrences, classified during type certification according to four levels (in 
accordance with CS 25.1309): minor, major, critical and catastrophic.  The certification 
regulations associate an acceptable probability to each of these levels.  Defects or problems 
that could lead to an event similar to a failure condition assessed during type certification as 
critical or catastrophic would normally be considered as unsafe conditions, unless the 
probability of occurrence can be shown to comply with CS 25.1309 and associated AMC. 

When EASA considers that an “unsafe condition” has existed or exists and could occur on 
another aircraft, it can issue an Airworthiness Directive.  An Airworthiness Directive is a 
document that imposes actions that must be taken on aircraft of the same type presenting 
certain common technical characteristics to restore them to an acceptable level of safety.  It is 
drawn up jointly with the manufacturer. 

4.2) Working methods 

4.2.1) Initial processing of events 

The TC holder receives from airline operators the events that have occurred in service.  An initial 
sort is performed to determine whether these events effectively correspond to the criteria for 
notification by operators to manufacturers, as laid down in the EASA AMC 20-8 document.  
These criteria are adapted to the TC holder’s fleet and validated by EASA. 

Events relating to airworthiness, called “occurrences”, are notified to the manufacturer’s 
continuing airworthiness unit. 

4.2.2) Analysis of the occurrences 
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These occurrences are then normally analysed in detail each week with the manufacturer by a 
panel of specialists. 

One of the tasks of this review consists of undertaking, for each occurrence, a preliminary 
evaluation of the impact on airworthiness according to the following classification: 

 Occurrence with no consequences for airworthiness.  These occurrences are closed 
quickly; 

 Occurrence that can lead to an unsafe condition.  These occurrences are subject to 
processing and closure with EASA (see following paragraph); 

 The other occurrences are subject to in-depth analysis and must normally be covered 
by a risk assessment that allows either for the closure of the occurrence or proposes a 
plan of action for closure within a period of three months. 

After each weekly meeting the list of occurrences that can lead to an unsafe condition is sent 
to EASA.  In accordance with the provisions put in place between EASA and the TC holder, the 
TC holder is authorised to close the other occurrences internally after analysis, identification of 
the problems and implementation of the corrective measures. 

These are issued by the TC holder to operators in the form of simple information, reminders 
relative to procedures, operating or technical methods; or actions, modifications or inspections 
to be carried out. 

4.2.3) Processing of occurrences that may lead to an “unsafe condition” 

General principle 

These occurrences are processed by the TC holder and then presented to EASA at the time of 
ARM meetings (Airworthiness Review Meeting) or at the time of specific meetings or phone 
conferences for urgent matters. 

If action is required to remedy an “unsafe condition”, EASA may at any moment decide to issue 
an Airworthiness Directive in coordination with the manufacturer. 

Initial processing by the TC holder 

The follow-up of each open occurrence is presented by the TC holder to EASA.  This follow-up 
includes the history of the occurrence, the safety analysis performed, planned corrective 
actions and the position of the TC holder and EASA, in particular in relation to the need to issue 
an Airworthiness Directive.  This document is filled in regularly until closure of the occurrence. 

Processing at the ARM meeting 

Each occurrence is presented during these meetings which bring together the TC holder and 
EASA specialists in the area of airworthiness and safety. 

This meeting allows: 

 The TC holder to present for each event the conclusions of its analysis and a corrective 
action plan; 

 EASA to examine the work presented by the TC holder and, if necessary, strengthen the 
proposed action plan; 
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 The TC holder and EASA to reach agreement on the conclusions, the level of impact with 
respect to airworthiness and the corrective action plan to be implemented. 

Where applicable, EASA may decide to issue an Airworthiness Directive. 

Note: Certain occurrences are presented to the ARM meeting that are not classified as likely to lead to 
“unsafe conditions” but for which, due to their recurrent or specific nature, it has been decided to put 
in place special monitoring. 

4.3) Monitoring of the TC holder by EASA 

EASA organises the oversight of the TC holder’s design agreement in such a way as to cover all 
of its areas of activity over a three-year cycle. 
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Appendix 6 
ATTACHMENT C. LIST OF EXAMPLES OF SERIOUS INCIDENTS 

(new version in Amendment 17 to Annex 13) 
 

1. The term “serious incident” is defined in Chapter 1 as follows: 
 
Serious incident. An incident involving circumstances indicating that there was a high probability of an 
accident and associated with the operation of an aircraft which, in the case of a manned aircraft, takes 
place between the time any person boards the aircraft with the intention of flight until such time as all 
such persons have disembarked, or in the case of an unmanned aircraft, takes place between the time the 
aircraft is ready to move with the purpose of flight until such time as it comes to rest at the end of the 
flight and the primary propulsion system is shut down. 
 

2. There may be a high probability of an accident if there are few or no safety defences remaining 
to prevent the incident from progressing to an accident. To determine this, an event risk-based 
analysis, that takes into account the most credible scenario had the incident escalated and the 
effectiveness of the remaining defences between the incident and the potential accident, can be 
performed as follows: 
 
a) consider whether there is a credible scenario by which this incident could have escalated 

into an accident; and 

b) assess the remaining defences between the incident and the potential accident as:  

– effective, if several defences remained and needed to coincidently fail; or 

– limited, if few or no defences remained, or when the accident was only avoided due to 
providence.  

 
Consider both the number and robustness of the remaining defences between the incident and the 
potential accident. Ignore defences that already failed, and consider only those which worked and any 
subsequent defences still in place. 
 
Note 1.— The most credible scenario refers to the realistic assessment of injury and/or damage 
resulting from the potential accident. 
 
Note 2.— Defences include crew, their training and procedures, ATC, alerts (within and outside the 
aircraft), aircraft systems and redundancies, structural design of the aircraft and aerodrome 
infrastructure. 
 
The combination of these two assessments helps in determining which incidents are serious incidents: 
 
 b) Remaining defences between the incident and 

the potential accident 
Effective Limited 

a) Most credible 
scenario  

Accident  Incident  Serious Incident  
No accident Incident 

 

3. The incidents listed are examples of incidents that may be serious incidents. However, the list is 
not exhaustive and, depending on the context, items on the list may not be classified as serious 
incidents if effective defences remained between the incident and the credible scenario. 

 
Near collisions requiring an avoidance manoeuvre to avoid a collision or an unsafe situation or 
when an avoidance action would have been appropriate. 

Collisions not classified as accidents. 
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Controlled flight into terrain only marginally avoided. 

Aborted take-offs on a closed or engaged runway, on a taxiway8 or unassigned runway. 

Take-offs from a closed or engaged runway, from a taxiway9 or unassigned runway. 

Landings or attempted landings on a closed or engaged runway, on a taxiway10 or, unassigned 
runway or unintended landing locations such as roadways. 

Retraction of a landing gear leg or wheels-up landing not classified as an accident. 

Dragging during landing of a wing tip, an engine pod or any other part of the aircraft, when not 
classified as an accident. 

Gross failures to achieve predicted performance during take-off or initial climb. 

Fires and/or smoke in the cockpit, in the passenger compartment, in cargo compartments or 
engine fires, even though such fires were extinguished by the use of extinguishing agents. 

Events requiring the emergency use of oxygen by the flight crew. 

Aircraft structural failures or engine disintegrations, including uncontained turbine engine 
failures, not classified as an accident. 

Multiple malfunctions of one or more aircraft systems seriously affecting the operation of the 
aircraft. 

Flight crew incapacitation in flight: 

a) for single pilot operations (including remote pilot); 

b) for multi-pilot operations for which flight safety was compromised because of a 
significant increase in workload for the remaining crew. 

Fuel quantity level or distribution situations requiring the declaration of an emergency by the 
pilot, such as insufficient fuel, fuel exhaustion, fuel starvation, or inability to use all usable fuel 
on board. 

Runway incursions classified with severity A. The Manual on the Prevention of Runway 
Incursions (Doc 9870) contains information on the severity classifications. 

Take-off or landing incidents. Incidents such as under-shooting, overrunning or running off the 
side of runways. System failures (including loss of power or thrust), weather phenomena, 
operations outside the approved flight envelope or other occurrences which caused or could 
have caused difficulties controlling the aircraft. 

Failures of more than one system in a redundancy system mandatory for flight guidance and 
navigation. 

The unintentional or, as an emergency measure, the intentional release of a slung load or any 
other load carried external to the aircraft. 

 

---------------------------------------------- 

                                                           
8 Excluding authorized operations by helicopters. 
9 Excluding authorized operations by helicopters. 
10 Excluding authorized operations by helicopters. 


