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Abstract
On 12th and 13th April 2016, the EASA-OPTICS Safety Conference was held at the Radisson Blu Hotel,
Cologne. The event, a mixture of plenary session keynote speeches and focused workshops, was
attended by over 60 experts in aviation safety. The event had four main themes: how to monitor safety;
how to ‘see around the corner’ to future safety events and game-changers; how to improve research
uptake by industry; and how to ensure effective use of European aviation safety research facilities. Key
results concerned (1) focusing on the safety data we have already, and sharing insights using
mechanisms such as Collaborative Analysis Groups; (2) developing leading indicators that are
‘actionable’ and therefore lead to tangible safety improvement and learning; (3) avoiding common
pitfalls that prevent industry engaging with research; (4) facilitating better engagement with airlines in
research; and (5) developing a better picture of the European aviation safety research infrastructure and
facilities, as well as their availability. The essence of the keynote speeches and the workshop discussions
are detailed in the body of this report.
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Executive Summary
On 12th – 13th April in sunny Cologne, EASA and the EU-sponsored OPTICS project joined together for a
two-day conference on aviation safety research, with 60 participants from all over Europe,
representing a diverse range of aviation sectors and research communities. The event was split into
two days with four distinct focus areas:

Day 1: Monitoring & Improving Safety
 How do we set safety targets that improve both safety and business
performance?
 How do we see around the corner to the next unwanted event?
Day 2: Improving the Impact of Safety Research
 Are we implementing the good safety research?
 How do we better connect research and industry?

On Day 1, there was strong convergence between the keynote speakers, that there is no point in
measuring for its own sake, and that measurement should lead to action, hence the need for more
‘leading indicators’. Some of the key points related to Measuring and Improving Safety, and ‘Seeing
around the corner’, were as follows:
 There is a need to focus on the data we already have
 Big data is important, but is not a panacea, and gaining the right data to feed it will be
challenging
 Simply counting factors and incidents to show how good we are does not lead to safety
learning or improvement
 There is serious concern that performance targets are leading to safety issues that remain
‘hidden’ in the statistics
 ‘Hard data’ (accidents and incidents) need to be tempered by expertise and knowledge and
qualitative data (e.g. safety culture surveys) to determine our true risk levels and priorities
 Aviation is behind certain other industries in terms of data-sharing for safety
 The only sensible way forward is for better collaboration across aviation industry sectors
Overall everyone saw the need for more collaboration across the industry, as summed-up by one of
the keynote speakers: ‘It's been very enlightening. I have the impression that we are aligned as an
industry, now we have to focus on how we can act together.’
On Day 2 there was a focus on how to bring industry and research closer together, and how to make
the best use of European research facilities and infrastructures. The first discussion raised a number of
incisive points, including five ‘deal-breakers’ that act as disincentives for industry to get involved in
safety research. Some of the key points are summarised below:
 Bigger research projects (more partners) seems to be better in terms of transitioning results
into industry, as long as there is good coverage of industry representatives and early
involvement of regulators
 More industry consultation is needed to ensure that what is financed is addressing industry
needs
OPTICS is a Coordinated Action funded by the European Union Seventh
Framework Programme (FP7-AAT-2013_RTD-1) under Grant Agreement n° ACS3-GA-2013-605426.
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 We need to find better ways to involve the airlines in research, and more generally make
industry involvement ‘admin-lite’
 The European industry landscape is not well understood – more mobility of researchers
around this network, as well as between industry and academia, would lead to better
collaborative relationships and a better-understood combined European research capability.
The second workshop on Day 2 discussed our research facilities and infrastructure in Europe, and again
it was clear that much of this is obscure to both industry and researchers, making it more challenging
to forge effective and efficient research partnerships. Some of the key insights from this discussion are
as follows:
 Better information about existing infrastructures is urgently needed. US and EU situations look
quite different, and the use of facilities seems more efficient in the US. In Europe facilities
seem underused and possibly duplicated.
 With respect to future research infrastructure, the biggest facility lacking is the airline. Easier
access to airlines would be a significant step forward. A special instrument by the EU to
facilitate airline participation in research projects would be welcomed. The 100% direct cost
funding in Horizon2020 is a good incentive, albeit many airlines do not yet seem aware of this
change.
 The current intense economic pressure endemic in the industry is a threat to the
implementation of safety research in airline, airport and ATM operations. If researchers cannot
engage with the operational parties, research will remain ‘academic’ and lower-TRL. Europe
will never be able to lead in this domain, or even remain a significant player on the global
landscape.
 The analysis of game-changers such as drones, and the requirements for future research
facilities and infrastructures, should be addressed by the different actors collectively, and
organized by the EU.
Day 2 was seen as a timely and necessary airing of some of the key issues – including some ‘elephants
in the room’ that need to be resolved to maintain Europe’s position as a leader in aviation safety
research. Experts spoke openly and candidly about some of the difficulties and impediments blocking
research progress.
Overall, this was an effective event bringing different sectors of industry together, as well as bringing
industry and researchers together, and for enabling a closer connection with the European regulator
(EASA). The insights from this report aim to support better industry engagement with research, and a
continued focus on the right safety issues.

OPTICS is a Coordinated Action funded by the European Union Seventh
Framework Programme (FP7-AAT-2013_RTD-1) under Grant Agreement n° ACS3-GA-2013-605426.
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1. DAY 1: MONITORING AND IMPROVING SAFETY
1.1. Introduction
OPTICS is an EU-funded research project (2013-2017) exploring whether we are doing the right
aviation safety research to achieve the goals set by ACARE’s FlightPath 2050 research agenda. In each
of its four years, OPTICS examines a sector of research by assessing safety research projects and
programmes: EC-funded Projects under Framework Programme VII (2014), EC-funded larger-scale
Programmes such as SESAR and CleanSky (2015), European Member State national research
programmes (2016) and international research (2017). OPTICS is therefore building a global picture to
see if we are on track for achieving the safety goals of FlightPath 2050. Each year the status of this
cumulative assessment is documented in a public report and its highlights presented at an annual
dissemination event. Reports from 2015 and 2015 are available on the OPTICS website
http://www.optics-project.eu/
As well as assessing projects and programmes, OPTICS also runs an annual workshop where safety
experts are invited to give their opinions on the status of research, on research priorities, and on gaps
in research. The first of these workshops (held at EUROCONTROL, Brussels, in July 2014) focused on
Human Factors. The second (held at ONERA, Toulouse, in April 2015) focused on Air vehicle Operations
and Traffic Management (including RPAS, weather, data, and aircraft self-healing).
This third workshop focused on Societal Expectations on Safety, encompassing safety governance,
monitoring and managing safety KPIs, and safety learning in the industry. The aim here was to also
have representatives from not only research and industry, but also regulatory authorities, policy
makers and ministries (see Figure 1), who often set the safety targets industry must achieve.
Whilst OPTICS’ principal focus is on whether we are doing the right research, there is a second
question: are we doing the research right? Since this third workshop was examining societal
expectations, it was decided to also explore Europe’s aviation safety research capability, from two
perspectives: is the European aviation safety research infrastructure working well, and is industry
involvement sufficient and leading to uptake of good safety research results?
There was a high level of participation from the workshop attendees on both days, and new insights on
a range of issues, including problems that people are aware of, but they do not normally discuss.
Overall, however, the results are very positive, with strong consensus on ways forward, and the need
for industry-wide collaboration on safety, as well as more industry engagement with safety research.
The remainder of this report gives the main highlights and insights from the workshop.

OPTICS is a Coordinated Action funded by the European Union Seventh
Framework Programme (FP7-AAT-2013_RTD-1) under Grant Agreement n° ACS3-GA-2013-605426.
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Figure 1: EASA-OPTICS Workshop – stakeholders segmentation

1.2. Welcome and opening address
LUC TYTGAT, Strategy & Safety Management Director,
EASA, opened the Conference by noting that EASA is a
relatively newcomer in safety research. Historically, EASA
and the national regulators were a little removed from
research, but now EASA wants to play a key role in
research. This will be possible thanks to the ongoing
revision of EASA competencies. The European Plan for
Aviation Safety (EPAS) will provide EASA with a new
process to allocate resources. EPAS was adopted last year
and covers: rule making, safety promotion and focus on a
range of safety improvement efforts. Thanks to OPTICS,
EASA was made aware of research results they did not
know existed. EASA now needs to be at the table at the
right time.
The proposed amendment of EASA regulation states that
EASA shall support the Commission in the definition and accomplishment of the relevant Union
framework programmes for research and innovation activities. This is a new role for EASA, who want
to build up on this particular OPTICS conference. The revised EASA focus is twofold. Immediate
reaction with short-term actions identified after an accident and, for the longer term, how to adapt to
the new environment (new business models, new users, cyber-security, etc.). The top priority for EASA
is currently Big Data which will help prioritize oversight and rulemaking.
Mr. Tytgat stated that all stakeholders need to act together to overcome fragmentation (via
organizing, performing, and ensuring compliance),and he noted that ACARE has provided the
community with a common research agenda. He closed his speech by saying that EASA is indeed a
newcomer, but is learning from the stakeholders participating in the OPTICS workshop. EASA will take
on board the recommendations for its contribution to the next calls and work programmes drafted by
the Commission. Networking should be one important output from the workshop.
OPTICS is a Coordinated Action funded by the European Union Seventh
Framework Programme (FP7-AAT-2013_RTD-1) under Grant Agreement n° ACS3-GA-2013-605426.
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1.3. Safety intelligence – towards Collaborative Analysis Groups for
Safety
The second speaker was RACHEL DAESCHLER, Head of Safety Intelligence and Performance, EASA. She
talked of ensuring that safety risk management at the European level is structured around a 5-step
process:
1. Identification of safety issues
2. Assessment of safety issues
3. Definition and programming of safety actions
4. Implementation & follow-up
5. Safety performance measurement
There is a need to look into incident data to identify problems not immediately visible (emerging
issues). Regarding crew management research, there is an urgent need for more data (beyond
accidents and serious incidents). The enablers of Safety Risk Management were presented: current EU
regulations (996/2010 and 376/2014), European Central Repository, European Risk Classification
Scheme, methodologies (Safety Analysis & Impact Assessment) and expertise.
Collaborative Analysis Groups (CAGs) are being set up by EASA to structure the safety analysis and
expert resources, and replace ECAST. CAGs will focus on safety issue identification and assessment,
and make proposals for mitigating actions and data sharing. Ongoing CAGs are as follows: offshore
helicopters, balloons and commercial air transport. Future CAGs are aerodromes/ground handling,
General Aviation, ATM/ANS.
Big data is of particular interest for EASA and there is overall support of the initiative by the industry.
The Data4Safety programme is a voluntary and collaborative partnership amongst all stakeholders
with independent governance. A feasibility study was carried out from January to July 2015, and a
Proof of Concept phase is now planned for 2016-2019, with full deployment as of 2019. Data4Safety
will be adding additional layers to the existing data.
Rachel closed by noting that measuring safety performance is moving from traditional ways (number
of worldwide fatal accidents and fatalities in commercial air transport / number of aeroplane accidents
and serious incidents) to a performance scheme approach which will include both leading & lagging
indicators.

1.4. How an ANSP monitors and manages safety threats – seeing
around the corner
THOMAS HOFFMANN, COO AustroControl started by noting that for any ANSP, safety will always be
first, but for customers, safety is often considered as a “given”. Balancing safety, sustainability,
punctuality and efficiency is a difficult act. Finding the right indicators and targets can be challenging,
and it remains to be seen how the European Commission will set the targets for ANSPs for Reporting
Period 3 (RP3: 2020 onwards). Historically, ANSPs used to look at the past (the ‘what went wrong?’
approach) but we now need to look ahead. Instead of managing safety performance by incidents, we
should also focus on what went well (known as the ‘Safety 2’ approach).
The whole spectrum of indicators should be used: Lagging indicators, ‘Now’ indicators and Leading
indicators. Lagging indicators (number of separation minima infringements, runway incursions, etc.)
OPTICS is a Coordinated Action funded by the European Union Seventh
Framework Programme (FP7-AAT-2013_RTD-1) under Grant Agreement n° ACS3-GA-2013-605426.
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tell us what went wrong and why, but not necessarily if we’re doing well at preventing a recurrence.
‘Now’ indicators (Employee satisfaction, Safety culture survey results and corrective actions), if
showing poor or unusual results, could highlight potential safety hazards or under-reporting. Leading
indicators (number of employees who have attended safety training; safety surveys) can in turn show
which improvement measures the ANSP has taken with expected improvement in safety performance.
Some questions are still unanswered. For RP3, will the EC use a standardization approach as for RP1 &
RP2? What does the future look like? How do you measure performance and make it comparable? A
target-based approach is not enough. We need to also look at weak signals. If the ANSP culture is not
right, this is a major issue. ANSPs need to use benchmarking for an objective comparison (though
learning from other ANSPs is still difficult due to the sensitivities around exchanging data). ANSPs
should keep an open dialogue with all aviation stakeholders about safety (e.g. does the ANSP 5-mile
separation infringement rule make sense for a captain if his aircraft is at 4.9 NM from another one?).
Thomas closed his speech by noting that EUROCONTROL is leading important safety performance
projects which are strongly supported by the ANSP community, as ANSPs cannot do this alone. ANSPs
need a collaborative approach, as well as further research to establish industry-wide safety
performance metrics.

1.5. Views from the cockpit
MANFRED MUELLER, Head of Flight
Safety, Lufthansa stated that the safety
of aviation compared to other transport
modes is nowadays not as good as we
like to believe, by citing a number of
issues and statistics. The ratio of fatal
flights (going beyond commercial
aviation flights) is increasing as the
number of flights increases. There is an
increased occurrence of ‘short of fuel’
incidents.
Pilot
selection
and
recruitment are rapidly evolving, and
even though airlines are still compliant
with the legal framework, they operate
on reduced operational standards
compared to what they used to. For airlines, there has also been a general shift from a safety culture
organisation to a safety compliance organisation.
Mr. Mueller proposed that the Flightpath 2050 target of 10-7 accidents per commercial flight should be
revised in view of the planned increase of traffic to 10-8. The current practice of counting the number
of aviation fatalities is no longer relevant in view of the forecast for traffic increase. The relevant factor
is whether the airline is in the news (have we just been lucky that the situation did not develop into an
accident?). He strongly advocated that on-board fuel reserve for diversion should be increased from
30 to 45 minutes.

OPTICS is a Coordinated Action funded by the European Union Seventh
Framework Programme (FP7-AAT-2013_RTD-1) under Grant Agreement n° ACS3-GA-2013-605426.
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1.6. The top 5 risks in the European Air Traffic Network, and how
they are identified
TONY LICU, Co-Chair of the EUROCONTROL Safety Team, presented the Network Manager (NM)
process for establishing its Top 5 Safety operational risks. The only way to make sense of the huge
data available is via safety intelligence. An example of a Serious Incident analysis was provided to the
audience to illustrate the process. Getting the safety priorities right implies: Expertise (Develop an
approach based on explicit safety control functions and not on counting factors), Data (Use a robust
data set to see what safety function works and what safety function fails), and Knowledge (Peer group
review of the data to make sense of the success and failure and decide on the priorities). The idea is to
grasp reasons, and not just count factors.
A comparison of the 2016 NM ‘Top 5’ risks with those identified in 2012 and 2014 was highlighted.
2016 risks are the following:
1. Risk of operation without transponder or with a dysfunctional one
2. ACAS RA not followed
3. High energy runway conflict
4. “Blind spot” – inefficient conflict detection with the closest aircraft
5. Detection of occupied runway.
Tony presented a video highlighting the kind of guidance used to help prevent runway incursions.

1.7. It’s not about meeting targets, it’s about learning
BRENDAN BOOTH, Head of Safety
Improvement, NATS, stated that
Safety is not about meeting targets,
it’s about learning. Nobody likes
having targets, but sharing the data is
an issue. For the SMS Standard of
Excellence leading indicator, for
example, CANSO de-identifies the
data and aggregates it so that one
ANSP cannot identify its own data.
NATS’ safety dashboard focusses only
on incidents, the (less than) 1% which
did not work (not the 99% which
prevented the incidents from
happening). Hence, the learning is
limited by the model we create. Additional problems are now encountered: we have reduced the
number of events and therefore the learning opportunities; we do not actively learn from day-to-day
positive operations. There is a need for more ANSPs to participate and share their data so as to be able
to develop trends. Traditional safety measures (via reported safety events, number of safety net alerts,
etc.) can now be complemented by other possible performance measures such as day-to-day
observations, SMS standards of excellence, Human Performance Standards of Excellence, etc.

OPTICS is a Coordinated Action funded by the European Union Seventh
Framework Programme (FP7-AAT-2013_RTD-1) under Grant Agreement n° ACS3-GA-2013-605426.
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Collaboration is key to learning, we need to implement open sharing (in spite of the competition issue
for sharing safety data) and take the nuclear industry path (all nuclear power plants worldwide share
their incident data, and have done so for decades). Just as one nuclear event will have worldwide
consequences, ATM events also impact the whole ATM, not a single ANSP.
The plenary session from day 1 resulted in a significant degree of agreement on a range of issues:
 There is a need to focus on the data we already have
 Big data is important, but is not a panacea, and gaining the right data to
feed it will be challenging
 There is also a need to focus on leading and ‘Now’ indicators, as well
as to find better ways of analysing weak signals
 Simply counting factors and incidents to show how good we are does
not lead to safety learning or improvement
 There is serious concern that performance targets are leading to safety issues that remain
‘hidden’ in the statistics
 Why put targets only on negative events (i.e. accidents)? We should set positive targets, e.g.
improving SMS, competence, risk awareness, etc.
 ‘Hard data’ (accidents and incidents) needs to be tempered by expertise, knowledge and
qualitative data (e.g. safety culture surveys) to determine our true risk levels and priorities
 The only sensible way forward is for better collaboration across aviation industry sectors

Following the plenary session, participants each took part in two workshops, one concerning
monitoring safety targets, the other focusing on how we identify the next big accident or gamechanger. Insights from these two workshops are presented below.

1.8. Workshop 1: How do we set and monitor
targets for improvement of both business and
safety?
Is it about measuring or learning?
In safety performance monitoring, the measurement of changes is more
important than setting targets. Absolute targets for standardisation - like FlightPath 2050’s 10-7 goal should always come second. In case targets are used, it should be assured that actions are taken when
needed - are we doing something with the targets? Proper safety management should therefore
include improvement objectives, resulting in a learning organization. We are trained to measure, but
not to learn.
One Safety KPI, or 10 or 100?
There was consensus that there should not be only one key performance indicator. For high-level
strategic or communication purposes one single indicator or target can perhaps be useful, a Dow Jones
for aviation. For effective safety management, however, more KPIs are needed, broken down into
different levels of granularity: up to 10 KPIs for senior management, up to 100 for safety specialists.

OPTICS is a Coordinated Action funded by the European Union Seventh
Framework Programme (FP7-AAT-2013_RTD-1) under Grant Agreement n° ACS3-GA-2013-605426.
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These indicators should be categorized as to whether they primarily concern technical, operational or
human factors/organizational aspects.
Not just 10-7
EU-wide targets are seen as desirable. There was however substantial discussion during the workshops
on FlightPath’s goal of less than one accident per ten million commercial aircraft flights. Some airlines
simply do not fly enough for such a target to have any relevance to them. Questions arose on the exact
definition of an accident, where it was remarked that for an airline, becoming front page news is
already an accident. The strong focus on commercial aviation was also debated, since General Aviation
and drones should not be forgotten. The consensus was that safety targets on particular accident
types (e.g. number of air-misses, runway incursions, etc.) should be seen as thresholds for action,
rather than absolute targets. Targets on leading indicators might be more beneficial for safety by
inducing positive behavior, e.g. improving SMS standards, safety culture, training and competence,
and Human Factors.
Towards ‘real’ safety cases
Estimating accident rates is challenging for many individual organisations due to a lack of risk-bearing
events – our safety is generally still pretty good. This challenge can be overcome by measuring rates of
precursors to accidents (e.g. unstabilised approaches), although smaller organisations may be
resource-challenged when it comes to looking at precursor events. Another way is to make safety
cases for both products and operations and then monitor if the assumptions made for the safety case
are valid in actual operation. This would help link safety cases to the reality of evolving operations,
rather than being seen as a tick-in-the-box exercise that is put on the shelf and forgotten once
approved by the regulator.
Towards leading indicators you can act upon
There was consensus that safety indicators do not necessarily have to have a direct link to accident
risk. There are high hopes for the successful usage of leading indicators. Leading indicators are lower
level items you can act upon. An example given in one of the workshops is measuring the training
levels of people throughout the organisation. Additionally, it was noted that accident rate monitoring
is already too late, whereas for example it is known that the human-machine interface is a major issue,
so we should download flight data recorders more frequently to understand/resolve this issue. This is
an example of focusing on data that are already available, analysable, and actionable. More generally,
the comment was made that it is easier to share information on leading indicators than incident
reports.
Time for some Safety 2?
In the discussion on measuring safety, the Safety 2 paradigm was highlighted more than once. We
should not only focus on the negative, on what goes wrong. We should also learn from what goes
right. There is more data on what goes right than on what goes wrong. Safety 2 allows for more
effective use of that data. We need to be careful though not to be overwhelmed by the available data,
the majority of available effort should be used for analysis of pre-processed safety data.
Aviation is behind nuclear…
There is a shared wish of improving the sharing of safety data between stakeholders. It is of mutual
interest, especially if there are no competitiveness issues. Aviation can learn from other industries. In
the nuclear industry both incident information and best practices are shared globally, it has been this
way for decades. Aviation is way behind in this respect.

OPTICS is a Coordinated Action funded by the European Union Seventh
Framework Programme (FP7-AAT-2013_RTD-1) under Grant Agreement n° ACS3-GA-2013-605426.
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Safety and business – compatible or competitive?
Business constraints are real and can impact safety. Business and safety are
conflicting demands by default; it is almost a universal law that more profit
implies less safety. “Safety first” is easily said but seldom practiced. Safety
objectives should at least be equal in weight to other business objectives.
Balancing key performance indicators is part of daily management decisions,
but the reality of economic pressures currently causes a shift towards costcutting, at least in airlines, and now more so in air traffic organisations. Also,
ANSPs are operating in a more competitive world nowadays, changing the
balance between safety and business. ANSPs will have to lose some fat, but it
will not be possible to double capacity and halve the costs and increase safety by a factor 10. There
is no unlimited bigger, better, faster. A solution is to set rules and standardize, requiring a minimum
level of safety for all organisations in order to create a more level playing field.

1.9. Workshop 2 – How do we see around the corner?
Foresight or Persuasion?
At least one expert felt that all accidents in recent years could have been
predicted – there were always prior signs and precursors. Several experts
built on this by stating that the difficulty was often one of persuasion when
it came to new risks or weak signals. Action at modest cost is easier to do,
but where regulation is required and you have to persuade the rest of the
world, it is much more difficult. The former Future Aviation Safety Team
(FAST) was an influential body capable of raising awareness of emerging
issues to both industry and regulatory authorities.
Outside the Box
There are technologies outside of the aviation industry that can affect aviation safety (such as
transporting lithium batteries). It is important to understand how changes outside aviation can impact
safety. We are good at analyzing out own risks, but not so good at looking at these external influences.
No news is good news?
There was some debate about using the media to highlight emerging issues. Although the media was
seen as inherently uncontrollable, there was general agreement that both top management and
policy-makers are more likely to be convinced that action needs to be taken when issues are
highlighted in the media. When something is in the newspapers it catches the attention of
politicians. The best case is: there is an incident that just goes right and everybody notices the danger.
Then the flow of money can change. As one expert put it: “We don’t spend money on not having
headlines in the future… Once we get into the headlines, then we spend money.”
Are all these committees really useful?
It was commented that many different safety-related committees and groups come and go without
real control, but formal and informal networking within these groups is important. There are
limitations as to what the committees and groups can achieve. Some groups (IATA, Flight Safety
Foundation) are more likely to be listened to. Pilot associations may have more influence than
engineering associations for example. But they all have a voice and can all have an effect.
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Facing the unthinkable
In order to demonstrate how hard it is to face an event that could logically happen, but which
everyone hopes will never happen, the workshop considered whether an Air Traffic Control could
suffer the equivalent of the Germanwings tragedy, i.e. an intended collision in mid-air induced by a
controller. All thought this was an ‘incredible’ event, but acknowledged that even so it could be
assessed as a hazard, to ensure that the right prevention mechanisms are in place. Some other sectors
do consider such unpalatable events (e.g. in healthcare they are called ‘never events’).
Big Data – panacea or distraction?
A number of experts believed we should make better use of the data that we have at the moment. We
already have a lot of data to study, and it is easy to be distracted. Although we have a lot of data, it is
still not really big compared to Google and others. The problem is that we currently approach data
independently from the problem we want to solve. We need to sensibly process the data in relation
to specific issues. We have to gain efficiency in processing the data. What matters is what we do with
the data, not simply the data itself. The mindset that Big Data will solve all our problems needs to be
changed or at least challenged. We need to be more strategic, and see data more as an enabler rather
than a thing sitting there on its own. On Big Data itself, there were concerns over its real limitations,
and whether different companies will actually share their data. Data protection is an important issue.
Many different skills are needed to make data sharing work, but in the end airlines may simply not
want to share data, nor airframe manufacturers, for commercial reasons.
Time for a European ASIAS?
It was noted that the data in ASIAS, the US airline database for safety, is removed from FAA; MITRE
handles the data. If FAA wants to know something they have to go to MITRE. We should learn from the
US experience. Some experts suggested that universities could handle such data, whereas others
stated that operational and contextual understanding of the data is required. Nonetheless, the data
should be dealt with more on the scientific side. But there needs to be a good connection between the
authorities and the research community. A network approach is relevant because there are problems
very specific to certain areas, and the perception of safety might vary locally. Aggregating data blindly
may lead to generic solutions that suit no one. Again, operational expertise is needed to interpret the
data.
Ask the Experts…
To see around the corner one needs to collect abnormal events from the field, work closely with
airlines, correct errors, have annual workshops, assess airlines to understand how they work, and ask
the experts, who often individually have access to data. This entails moving forward with the CAGs
(Collaborative Analysis Groups), and triangulating from different sources of qualitative and
quantitative data, always allowing room for emerging issues as FAST did previously, looking for the
next game-changer. The main point is to learn how to learn better, from the data we already have. We
need to first become smarter at analyzing and learning, then move onto Big Data.
Security eclipsing safety?
Without doubt Security is increasing in its importance in aviation, and may
eclipse safety. This could lead to changes in the way we ‘do’ safety in the
future. Whether safety and security work closer together at some point in the
near future, or are even merged, remains to be seen. There may come a point
– and perhaps we are already there – when the travelling public is more
concerned by security risks than safety ones.
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Getting smarter on seeing around the corner
A number of ideas arose on how to at least peek around the corner:
 Look at the organisations who are low safety performers. That may be where there is most
learning potential
 Talk to people doing line operations – they are the closest to what is coming. But Just Culture
is imperative, or else they won’t tell you.
 Weak signals – this was seen to an extent as a ‘buzzword’. Unknown events are often
combinations of known events. Deeper analysis can find them.
 Consider those events we currently deem ‘non-credible’ or outside the scope of the safety
case – and then assess them anyway.
 Think outside the box and consider social changes – e.g. use of social media and smart devices
in the workplace.
 Consider a global safety information exchange. Learn from the nuclear industry.
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2. DAY 2: IMPROVING THE IMPACT OF EUROPEAN AVIATION SAFETY
RESEARCH

2.1. Welcome and orientation
PABLO PEREZ-ILLANA, Aviation Unit, DG RTD, European Commission, introduced Day 2, noting that it
is Europe’s ambition to lead aviation worldwide, in line with the EC’s new Aviation Strategy. Research
& Innovation is a cornerstone of this ambition and it is now time to reflect upon how we can do even
better in the future.

2.2. A manufacturer’s perspective on aviation safety research
PASCAL TRAVERSE, Cockpit R&T Programme Leader, Airbus, remarked that Innovation is clearly one of
the primary means for improving safety. How Airbus decides on safety related innovation projects is
based on both safety data and airline data. This data is mostly highly confidential (even within Airbus
few people have access to it), thus reducing the possibilities for cooperative research.
Aircraft technology has enabled safety improvements, leading to a steep reduction of the yearly fatal
accident rate, proving the target of 10-7 is achievable. Regarding specific key accident types (Loss of
Control in-flight, Controlled Flight into Terrain and Runway Excursion), the technology contribution is
evident. More technology is also on the way to improve safety. Globally, innovation improves aviation
safety as evidenced by 4th generation aircraft (fly-by-wire, flight envelope protection, etc.); however,
maintaining the highest training standards is also extremely important.
For Airbus, the Continued Airworthiness Process is one of the main sources of safety data (a process
shared and approved by the Airworthiness Authorities). Over 300 000 event reports (covering anything
that doesn’t seem “normal”) and 2 500 occurrences (any “event” that could impact on an aircraft’s
safety) are added to the database every year. All this data is analysed by Airbus experts, providing
good insight on airlines’ real life operations, and is an obvious source of inspiration for Airbus
innovation. Since 2006, Airbus is a trusted receiver of flight data with enforced confidentiality for over
30 airlines which amounts to over 2 million flights with up to 4000 parameters per flight. Airbus
organizes a yearly Flight Safety Conference with airlines to share the results of this airworthiness
process to the benefit of all actors.
For Airbus, European-funded projects are an opportunity, with limitations. Four types of project have
been identified: 1. Coalition (each partner comes with its own agenda, there is no real integration of
results); 2. Airbus as a minor partner (Airbus is simply providing advice); 3. Airbus not participating
(even though these projects may have an explicit contribution to safety, Airbus is not aware of the
potential benefits); and 4. Airbus leads & integrates (projects provide answers to question raised by
Airbus and a first realistic solution).
Key success factors for Airbus with respect to European-funded projects are as follows:
 trust (no key data going to competitors),
 shared knowledge of industrial constraints, and
 shared objectives.
However, the burden of European R&I management is such that this clearly acts as a deterrent for
industry to be involved (forms, periodic reporting, etc.).
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2.3. How a regulator uses European aviation Safety research
GRAHAM GREENE, Research Project Manager, UK CAA, made the point that it costs a lot to the
industry to comply with the rules established by the regulator, so there needs to be sound scientific
evidence to justify the price of compliance. The drivers for the UK CAA research are hence both
proactive and reactive. Even though aviation is an extremely mature form of transport, there is still
research about basic topics going on (e.g. icing, etc.). Maintaining an ultra-safe system-of-systems
implies research. UK CAA research focusses on UK interests, looking for evidence to influence EASA
regulation and providing guidance for industry.
Research is not performed directly by UK CAA, but is collaborative research undertaken by research
universities and organisations, leading to a wider acceptance. UK CAA provides co-funding on wideranging topics. There are also collaborations with FAA and Transport Canada as well as the oil & gas
industry. Topics explored: pilot fatigue (with the potential benefit for controller fatigue research), pilot
training, and detection of lithium batteries in freight.
It is clear that EASA cannot perform all the aviation safety research. Its current focus covers: lithium
batteries, cabin air quality, flight time limitations, and remotely piloted aircraft systems. Horizon 2020
is the biggest EU research and innovation programme ever, with a budget of almost 80 billion euros
available funding over the 2014-2020 period. CORDIS records over 800 projects linked to aviation
safety. The Future Sky Safety Programme funded under H2020 includes promising specific projects
such as: Specific solutions for runway excursions, Total System Risk Assessment, Resolving the
organisational accident, the Human Performance Envelope, and Mitigating the risks of fire, smoke &
fumes.
Regarding future research, UK CAA believes more should be done regarding how organisations work
(operational issues, human factors and associated cultural factors). Aviation organisational
infrastructure, as well as the functional structure of commercial operations should become of much
more safety significance.

2.4. Aviation Safety research programmes & calls: the need to
maintain the long view
PABLO PEREZ-ILLANA, Aviation Unit, DG RTD, European Commission started by outlining the
FlightPath 2050 vision and goals that have been guiding research calls since 2011. The recently
published Aviation Strategy for Europe proposes strategic objectives to make better use of limited
resources in a flexible and performance-based system, closing gaps and inconsistencies, while ensuring
better governance for EASA. Additional EU initiatives are in the pipeline. It is now time to look at the
investment and compare the results with the rest of the world (not limiting ourselves to the number of
fatalities).
Aviation traffic trends are on the increase. If we look at the trend for fatal accidents and fatalities, we
may wonder whether we have reached the asymptote. Some aviation challenges will impact safety:
new air vehicles integration, (cyber)security risks, intermodality, increased environmental
constraints, alternative fuels, new materials, etc.
He noted that safety rests on three pillars: Technology (systems design and operations), Regulation,
(including certification and qualification) and Human performance (individual & organizational).
Research & Technology Development can underpin these three pillars.
The H2020 3rd call (2016) allocates 15 M€ EU funding specifically to safety and includes explicit
involvement of EASA. 1 to 3 proposals will be retained and, as for every call, a good blend of
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stakeholders is always appreciated by evaluators. This 3rd call covers novel approaches for
identification of hazards and handling of data, improved understanding of environmental phenomena
and more robust and cost-effective safety solutions.
Preparation for the 2018-2020 calls is ongoing and so is the update of the ACARE (Advisory Council for
Aviation Research in Europe) Strategic Research & Innovation Agenda (SRIA), which has a focus on
aviation safety and security. The wider (multi-modal transport) Strategic Transport Research &
Innovation Agenda (STRIA) is being developed by the Commission, and input from aviation
stakeholders is expected and strongly encouraged.
In order to encourage participation of any stakeholder needed (e.g. airlines), Horizon 2020 offers 100%
funding of direct costs. Another option for stakeholders is to be part of the Advisory Board of safety
projects, hence advising and becoming aware of potential benefits, without a need for administrative
reporting.
Looking at future research programmes, some (provocative) questions are becoming more urgent: Is
the split between long-term and short-term R&I counterproductive? Should safety be fully embedded
in other projects and cease to be a topic in itself? Should we aim for a “Performance/risk” based R&I
approach? How to deal best with the predictable and also with the unpredictable future?

2.5. The good, the bad and the ugly – are we doing the right Safety
research?
BARRY KIRWAN, OPTICS Project Manager,
EUROCONTROL, stated that via the EU-funded
project OPTICS we have been able to assess where
we are doing good research (i.e. mitigating
accidents), where we are maybe not doing enough,
and finally where we have some research structural
issues, conflicts or blind spots. Regarding good
research, topics on training to handle cockpit
emergencies, and wake turbulence research, are
examples of where we are well-covered. Several
projects can be particularly highlighted for their
contribution to safety: e.g. Man4Gen and SUPRA for
cockpit emergencies, or HAIC (Icing). The SESAR programme is also showing clear benefits for aviation
safety in a number of areas. More good research is ongoing regarding SMS, Models, Safety Culture and
Human Factors.
On the other hand, some topics are relatively unexplored, such as: Passenger Management, and some
areas of weather research, as well as the lack of a realistic CONOPS for drone integration. In addition,
certain areas are quite problematic: despite general agreement that human performance is essential,
Human Factors is often locked out from design, engineering, and operations. Data sharing is also not
really happening, and Survival & Rescue appears to be another under-addressed research area.
When talking about Safety and Security, we are in fact dealing with three silos: Safety, Physical
Security and Cyber-Security. A new ACARE Security Sub-Group has been created under the general
umbrella of ACARE Working Group 4 to ensure the security domain is addressed in the updated SRIA.
The way forward for OPTICS is to ensure industry takes up the good research (low hanging fruits will
rot if they are not picked). Certain areas are research ‘deserts’, or simply ‘blocked’: we need to move
forward in these areas, make them happen. OPTICS is a lens on aviation research and it will continue
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looking, examining and learning. ACARE WG4 is updating the SRIA, and there will very likely be a
recommendation to consider how to bring Safety & Security closer.

2.6. Aviation Safety research – connecting institutions and
researchers via EREA
PIERRE BIEBER, ONERA and ALEX RUTTEN, NLR presented EREA: EREA is the association of aviation
research establishments. It represents over 5.000 employees in aeronautics and about € 0.5 Billion
per year in aeronautics research. EREA’s focus is mainly on TRL2 to TRL6 research (i.e. from
conceptual research to working prototypes and experiments). In view of the expected traffic growth
and the limited room for further growth, EREA, as applied research and research infrastructures
provider, decided to set up the Future Sky programme so as to ensure 24/7 air transport. 24/7 air
transport combines the most far-reaching goals of Flightpath 2050. It is striving for a substantial
increase in performance, safety, competitiveness, and acceptance. 24/7 air transport is a synonym for
maximum mobility and maximum modal integration with minimum impact on the environment. A
number of challenges linked to aviation growth have been identified by EREA which Future Sky will
address. Four programmes will be necessary to cover all aspects of “24/7”: Safety, Quiet Air
Transport, Air Transport Integration and Energy.
The first programme, Future Sky Safety started in 2015 under the framework of Horizon 2020. Future
Sky Safety is a € 30 Million transport research programme, involving a consortium of 33 European
partners for 5 collaborative research projects. Future Sky Safety has already delivered some
interesting results: an inventory of ongoing safety research activities performed by EREA members, an
Aviation Safety research plan is under construction, and a platform for information exchange is under
development.
There are already ongoing common research projects among EREA partners: HOTAS on rotorcraft,
ADAWI on fixed wings, different ATM safety related topics. More collaborative projects are about to
start: Modelling of operator’s behaviour, Aircraft Wake Turbulence, Human Performance Envelope in
the ATC Context. Further topics are under consideration: Safety embedded in aircraft design and
operations, Helicopter safety, Icing, and Remotely Piloted Aircraft Systems (RPAS) safety.
There is a place for applied research next to fundamental and industrial research. Future Sky Safety is
paving the way for Clean Sky 3 and the next steps in Single European Sky. Combining national
institutional research with European priorities and research projects in integrated roadmaps will
improve aviation safety research.

2.7. Are European Safety research facilities up to the task?
NICLAS DZIKUS, DLR, addressed the question of whether European safety research facilities are up to
the task, given the 2050 goals. Positive examples were provided for facilities available from CIRA, DLR,
NLR and EUROCONTROL: Icing Wind Tunnel, Large Crash Facility, Research aircraft, Ground Data Link
Stations, Fast-time & real time ATC simulations facilities, Apron and Tower Simulators, Airport
Operations Centre simulator, Air- Flight simulators.
There are many research questions that need to be answered to achieve the safety challenge. Through
the use of multiple facilities and close collaboration between institutes (e.g. AT-ONE) and universities,
the current research needs can be supported in an efficient way. But certain questions remain: Do we
have the right capacity and capability to support the upcoming research questions? What are we
missing? What facilities don’t we have that we might need in the future? These questions served as an
introduction to the subsequent workshops.
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2.8. Workshop 3: Are we implementing the good safety research?
How do we bring industry and research closer together?
Do we really need more safety research?
The question was raised as to why we should invest in improving air safety,
as the record is already convincingly low in terms of fatal accidents. The
criticality of new technology in aviation has a higher priority. Furthermore
acceptance of accidents fatalities even in the Eastern countries is low. As one
expert put it, for a CEO it can be difficult to focus on safety when it is the
only area on his dashboard that is green. It was also remarked in the
workshop that insurance companies are the actors who are seriously
interested in reducing risk. A remark was made that as long as the risk level
in air transport is as low as it currently is, there is no interest also from the insurance organisations to
reduce it further. On the other hand, traffic is increasing, complexity of air travel is increasing, and new
technology and new potential hazards are entering the market place. It would only take a few
accidents to seriously dent public confidence in aviation safety. So safety has to keep up, and so we
definitely need more aviation safety research.
What industry wants
But what does it take for an airline or other operational organisation to adopt results from research?
 cost reduction
 real safety risk reduction
 regulator demands
 public relations advantage
If research represents only costs for the company (i.e. it will cost them to be involved, and they see
little practical benefit), they have no interest. Each company may have a specific interest, e.g. on
fatigue, or crosswind, or fuel management, etc. In general their strategic interests are more focused
than researchers’ broader research questions. Passengers meanwhile want safety increased on a
general basis. Then there are the regulators who can only ask for compliance to current regulations
but cannot oblige industries to start new research. From the risk management point of view, there is
usually a focus on high severity risks. According to participating experts, future cockpit, new
generation of operators, RPAS integration are interesting long term topics.
Ask the customer
Industry used to claim that some results from EU-funded research were often too far removed from
their short to medium term expectations. In their view, sometimes it was not the right research being
performed through bottom-up defined research fields disconnected from their direct specific needs.
Industry is not really asked what they want in each and every topic, but industrial associations such as
ASD-IMG4 are consulted in preparation for new calls. Furthermore, most of the EU budget for aviation
now (Horizon 2020) is for public-private partnerships (CleanSky2, SESAR2020), where large industries
define short/mid-term research fields. CleanSky2 is a good example where aircraft manufacturers
provide their own agendas. Similarly, Future Sky Safety focused on key issues in the European Aviation
Safety Plan, as well as some research avenues on the FlightPath 2050 agenda (e.g. Human
Performance Envelope) that had been prioritised by OPTICS. On the other hand, internal research
within (large) industry is convenient ("we work on relevant topics"), but often does not allow thinking
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long-term or out of the box e.g. with less prescription to allow innovative approaches by any entities,
including SMEs, as intended in EU research.
More engagement…
The travelling public is not really asked what it wants. The contact point for their demands is the
airline, but airlines are not much involved in EC projects. How can we involve them? We should not go
to individual airlines but go through IATA, ACI, associations. The business aviation community could be
involved by EBA. But there is also a chronic under-representation in EC projects of ground handling &
maintenance stakeholders. We need to get these key stakeholders engaged. There is economic
pressure but understanding their needs is important.
Is bigger better?
Working with individual operators in research may be difficult, because they
lack the resources to really commit to a project. Working with a branch
organisation like IATA may be a valid alternative. Although it was remarked
that these organisations are not always aware of the specific operations of
individual operators. Additionally, more efficient use and sharing of
resources between military and civil domain could benefit each other
building upon existing results in both domains.
What does good look like?
As for safety research, the result of an improvement in safety cannot always be detected or measured.
It is not always possible to make a convincing cost benefit analysis. Often researchers feel there is a
need for research that is more exploratory in nature (i.e. low TRL), and cannot be convincingly
underpinned by a solid commercial business case. This is often carried out via collaborative research
among different stakeholders, which it is hoped will facilitate the operational aspects promoting
adoption for the new technology further down the line. But many operators shy away from such longterm research. In some cases training represents a strategic solution but it has related costs so the
costs/benefits have to be evaluated.
Safety is not a market discriminator
Safety can be a strategic issue: people may spend more money to buy safer cars, but everyone expects
all airlines to be safe. The travelling public (at least in Europe) therefore does not appear to
discriminate according to safety, only to cost. Solving the gap between safety research and the
industry can only be done either because we are mandated to do so or if there is a good business case.
But cost pressure in the industry is always going to be an issue. You can usually get the industry safety
guy on board but how can they sell it back to their own company?
Five deal-breakers
 Obstacles to the involvement of industry in EC funded research are: long
trajectory to influence the actual calls of the EC and uncertainty of the
whole process. Furthermore, the EC funded projects require a large
administrative effort and finally, when the lead of the project is not
with industry, the project may lead to results that are not 100% in the
interest of industry. [It was noted that public-private partnerships and
longer reporting periods in Horizon 2020 are already positive steps.]
 If nobody from the industry is involved in a specific project, the results
from that project will not be used. Industries do not have the time to
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read through project deliverables. We need to find better ways of encouraging certain
stakeholders to become involved in research projects. For most industries, funding is not
really an issue. They would be satisfied with no funding if that also meant no paperwork.
 Not giving enough consideration to the certification aspects of newly developed technology is
a bottleneck to implementation, either because a regulation should be modified to form a
basis for certification, or technology is developed that is difficult to certify. A solution is to
involve the regulator at an early stage in the research project. For a regulator to invest
resources in a research project, it also needs to balance resources invested versus potential
lives saved. [EASA involvement in Horizon2020 projects (including with funding) is already seen
as a positive step.]
 Research also has to be sustainable, and have a reasonable prospect of one day impacting
operations. CAA UK, for example, recently funded a project which was taken to TRL3, in order
to proceed with investments, thus progressing the TRL – they need to know the potential
impact of the technology and the customer. The uptake of research results may therefore
depend on various stakeholders: certification, manufacturers, suppliers, operators, etc. In
order to deliver results that can be implemented, it is necessary to involve the right
stakeholder at the right moment.
 Often the results of research have not undergone a thorough validation. If validation takes
place, it is often on a modest scale, not representative of the final application. The question
was raised: why not fund fewer projects and leave budget to support large scale validation?
Related to this, a general observation was made that many results of research projects are not
ready for implementation and need additional work to be ready for industry uptake. [It was
noted that SESAR2020 and CleanSky2 are natural vehicles for demonstration and industry
uptake.]
Is it about who you know, or where you are based?
Manufacturers do not invest time in studying the results of research projects they were not involved
in. Hence the uptake of results from these projects through the industry does not take place. There is a
close working relationship between Airbus and ONERA, for example, in the field of flight control
system design. This collaboration works because of close geographical proximity and the fact that
there is a long history in working together.
Finding the right partners
Identifying the right partners is also at times difficult on some programmes, as
the EC is the one issuing the calls for partners and selecting them through
evaluation with independent experts. If a manufacturer builds its own project, it
can select whatever partner it wants to work with, and exchange names of
potential partners with other companies.
Excess baggage?
Furthermore, an ‘elephant in the room’ was voiced, namely that some companies are not really
interested in research, they bid on EU calls to get the money. Inevitably in a number of EC projects,
and even some of the large programmes, there are partners who add little value, and are essentially
baggage, burning resources that other partners could use effectively. This situation is a disincentive for
an industry under severe cost pressures. The question posed by the EC is why the consortia include
those partners, even if it is not required by EU rules (minimum is 3 partners from different European
countries) and it has no positive effect in the evaluation of proposals.
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More mobility?
More generally, as found in Workshop 4, the European research landscape is obscure to many, even
those working inside it. What would be useful would be more mobility of researchers between
different European aviation research institutions, and between industry and academia, to create
better networking and understanding of Europe’s combined capabilities. It was noted that this is
fostered by the European Commission through the Marie-Sklodowska Curie actions, but the aviation
sector is not submitting many proposals to this useful scheme.
What you don’t see…
Dissemination activities receive a lot of attention by EC funded research. However, it is clear that
industry is missing a lot of the research that is being carried out. Researchers often present to research
audiences. The suggestion was made to use part of this Dissemination budget to visit candidate
industry partners to present and discuss the results.
Conclusions from Workshop 3
 Bigger EC projects seem to work better, in terms of transition of results into industry, as long
as there is good coverage of industry representatives and early involvement of regulators.
 More industry consultation is needed to ensure that what is financed is addressing industry
needs.
 We need to find better ways to involve the airlines in research, and more generally make
industry involvement ‘admin-lite’.
 The European industry landscape is not well understood – more mobility of researchers
around this network, as well as between industry and academia, would lead to better
collaborative relationships and a better-understood combined European research capability.

2.9. Workshop 4: Are we making efficient use of the European
Safety Research Resources?
Who has access?
In the beginning of the workshop the attendees were asked whether they have direct access to
research infrastructure (e.g. wind tunnels, flight simulators) or not. The majority of experts do not
have direct access, as can be seen in Fig 2. Since a number of the facilities do not seem to be fullyemployed, this seems to be an area for increasing collaboration and access to such infrastructure and
facilities for research purposes.

Figure 2: Segmentation of accessibility to research infrastructure of experts
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Who has what facilities?
The discussions showed that the majority of the workshop participants would like to see an inventory
on existing European aviation safety research infrastructure. There are first approaches to creating
such an inventory, e.g. a list of different research infrastructures was compiled by the AirTNconsortium, but this inventory is far from being comprehensive and was unknown to most of the
experts. Additionally the availability (i.e. when available, when busy?) of research infrastructure would
be valuable information when setting up such an inventory, therefore creating a ‘dynamic’ repository.
Making the best of what we’ve got
Another issue identified was the cost-effective use of these facilities. As an example, the UK was
mentioned where facilities are challenged in terms of cost. One big issue with respect to cost-covering
of research infrastructure is duplication of facilities and research fields, which can create competition
for funding and excellence. This competition is not just limited to the European market but must be
seen in a broader, worldwide perspective. As an example Airbus carries out wind tunnel tests in the
US. In order to increase the efficiency of the existing research infrastructure, cross-linking of research
facilities would seem to have great potential. It was pointed out that opportunities exist in the EU
Framework programmes (Research infrastructure part), and the wind-tunnel operators have already
benefitted from it. On the one hand it can enable collaboration of experts of different domains in one
single project and on the other hand it can enable cross-validation and therefore increase plausibility
of research results. Additionally, many universities are competing to work for industry. But the two
worlds are not sufficiently connected, e.g. airlines do not fund research. One reason for this is the
administrative effort for EU-funded projects, even if this effort has decreased over the years.
Inside or outside Europe?
The experts’ view was that a market survey should be conducted on a global scale, i.e. what kind of
research infrastructure exists in other countries like the US or China? The industry will not invest in
European infrastructure if similar, more cost-effective infrastructure can be used outside the EU. The
advantage of location should be used in the EU, so that people in industry, research facilities and
universities can be exchanged on a regular basis. This improves the mutual understanding of research
capabilities and the industrial needs. Again, to facilitate this exchange on the technical/IT-level, a
common set of models and tools should be shared. Another point raised was the establishment of
“Centres of Excellence” which can be approached by industry for specific questions.
The missing link
Apart from physical research facilities, e.g. simulators, the access to data from
aviation stakeholders seems to be a promising approach for future research.
The biggest facility lacking in European Research is the airline: easier access
to airlines (e.g. pilots to be involved in experiments) would be an
improvement for research, as already experienced by some EU projects. Since
there exists a variety of legal constraints (e.g. privacy protection), a special
instrument by the EU to facilitate airline participation would be
needed/beneficial. However, the implementation of safety research in airline, airport or ATM
operations was identified as a difficult area. The main reason for this is that the economic pressure on
these organisations is very high. This is especially true for European airlines, where low-cost carrier
business models as well as airlines from the Middle East force the airline management to lower
expenses. Research facilities should therefore not only focus on safety but have a broader perspective
in order to convince decision makers to implement the outcome. EU research business models should
also work harder to ensure there is engagement with airlines.
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Back to the future…
For the “near-future” game-changers, like drones and personal vehicles, it seems that the existing
research facilities must be adapted or in some cases expanded to simulate the introduction of these
kinds of vehicles. Again, the integration of distributed research facilities and experts in the EU would
seem to be a promising approach. However, the lack of knowledge on the existing infrastructures
represented the main gap for the identification of future EU investments, in terms of new facilities to
be developed and infrastructures to be renewed. Drones are still one the most important gamechangers that have to be dealt with. Not only the impact on commercial aviation (particularly striking
aircraft during take-off and landing) but also the threat to general aviation seems to be an issue.
Conclusions from the expert discussion in Workshop 4:
 Better information about existing infrastructures is urgently needed. The AIR-TN catalogue
exists but it could be improved with detailed descriptions of infrastructure capabilities and a
dynamic repository including facility availability. US and EU situations look quite different. The
use of facilities seems more efficient in the US. In Europe facilities seem underused, which
could probably be resolved if more researchers had access.
 With respect to future research infrastructure, the biggest facility lacking is the airline. Easier
access to airlines would be a significant step forward. A special instrument by the EU to
facilitate airline participation to research projects would be needed.
 The economic pressure endemic in the industry is a threat to the implementation of safety
research in airline, airport and ATM operations. If researchers cannot engage with the
operational parties, research will remain academic, and Europe will not be able to lead in this
domain, or even remain a significant player on the global landscape.
 The analysis of game-changers such as drones, and the requirements for future research
facilities and infrastructures, should be dealt with by the different actors collectively and
coordinated by the EU.
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3. CONCLUDING COMMENTS
The two day event was seen by the attendees as addressing important issues, and participation
throughout the plenary sessions and workshops was excellent. The following are the Top Ten
recommendations arising from the conference:
1. There is a need to focus on the data we already have.
2. Simply counting factors and incidents to show how good we are is not enough – we need
leading indicators that are ‘actionable’ and lead to safety learning and improvement.
3. There is concern that performance targets are leading to safety issues that remain ‘hidden’ in
the statistics.
4.

‘Hard data’ (accidents and incidents) need to be tempered by expertise, knowledge and
qualitative data (e.g. safety culture surveys) to determine our true risk levels and priorities.

5. The only sensible way forward is for better collaboration across aviation industry sectors, e.g.
via Collaborative Analysis Groups (CAGs).
6. Bigger research projects (more partners) are thought to result in more effective transition of
results into industry, as long as there is good coverage of industry representatives and early
involvement of regulators.
7. More industry consultation is needed to ensure that what is financed is addressing industry
needs.
8. We need to find better ways to involve the airlines in EC-funded research, and more generally
make industry involvement ‘admin-lite’.
9. Better information about existing aviation research infrastructures and facilities is urgently
needed, including their availability.
10. The European industry landscape is not well understood – more mobility of researchers
around this network, as well as between industry and academia, would lead to better
collaborative relationships and a better-understood combined European research capability.
Overall, this was an effective event bringing different sectors of industry together, as well as bringing
industry and researchers together, and for enabling a closer connection with the European regulator
(EASA). The insights from this report aim to support better industry engagement with research, and a
continued focus on the right safety issues.
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