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he Beginning :
FP 6 Strategy to maintain position

B Develop the scope of aeronautics and by that win a wider
stakeholder community favourable to aeronautics:
B By embracing social dimensions of aeronautics.
B By recognising the wider “Air Transport System”.
B By identifying the benefits to the whole EU and not just the big
aero nations.
B Sustain or increase the funds allocated.
B Influence their allocation strongly.
B Maintain a coherent industry position.
B Perform well in FP5 !

B Airbus was established as an integrated company across
4 countries.

B A380 was about to be launched, a major undertaking
concerning technology, production, global partnerships,
future operation, financing, etc.

B IPCC report on climate stimulated political debate

B Air Traffic growth planned at a steady ~5%.

B Economic environment good with high growth in
emerging Asia

B Aeronautical research in Europe celebrates its 10t year
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The way from the EAG to ACARE
Aeronautics ) External Advisory Group Report
.for Europe. April 2000

Vision 2020

January 2001
Le Bourget
Kick-Off
June 2001

B Establish a network for strategic research in aeronautics and the air
transport sector for all European stakeholders

B Launch and approve the Strategic Research Agenda (SRA), update it
periodically and monitor implementation towards the 2020 vision

B Make strategic and operational recommendations and priorities for
implementing the SRA and achieving the 2020 Vision

® Recommend measures for optimising the use of existing research
infrastructures and achieving cost-effective investments

B Recommend measures for improving educational policies to attract the
scientists, engineers and other skills that the sector needs

® Develop and implement a communication strategy to promote
awareness of the SRA and to disseminate information on stakeholders’
research programmes for facilitating consensus on priorities




Organisations of Stakeholders :

European Commission
Member States
ASD (Industry)
EREA (Research Establishments,

Eurocontrol (ATM)

JAA | EASA (Certification)
EASN / Pegasus (Universities)
AirTN (Ministries / Agencies)
Airlines and Airports EUROPEAN RESEARCH AREA

36 Members of European

DLR, ONERA, NLR)

(ACARE - Advisory Council for Aeronautic Research in Europe)

'l\dvisory Council for Aeronautics Research in Efmpe}

ACARE: The Goals
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Challenges and associated goals

. o Reduced passenger charges
n Quallty and o Increased passenger choice

'“( -y H i
=8 o Transformed freight operations
5 Affo I‘dablllty o Reduced time to market by 50%

. o Reduction of CO2 by 50%
B Environment 4 Reduction of NOx by 80%

o Reduce perceived external noise by 50%
o Substantial progress towards ‘Green MMD’

b b,
|

o Reduction of accidents rate by 80%
o Drastic reduction in human error and its consequences

m Safety

m System o 3X capacity increase
iciency o 99% of flights within 15’ of schedule
o Less than 15’ in airport before short flights

g . o Airborne - zero hazard from hostile action
u ecurlty o Airport - zero access by unauthorised persons or products
o Air navigation - No misuse. Safe control of hijacked aircraft
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Strategic Research Agenda —
Organising the work

ACARE Plenary
Chairman/Vice-Chairman
36 Members from
Governments, Industry, Airlines, Airports, Research Establishments, Universities, Regulators, EC
| T
Research & io
| Education S
Integration
Team Leader Team
12 members
Support
Rapporteur | | Rapporteur Group
10 Members
6 22 members bel
000 O g da by abo 00 representa e O akeholde
v,
W s

The Developent o te Strategic
Research Agendas 2002 - 2004

October ‘04 : The SRA-2 High level Target Concept

Highly Ultra
time-
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SRA 1 & 2 cover all the main issues for 2020
B Some changes of emphasis
B Greater intensity of work on environment
B Increased attention to hassle-free security operation

B Alternative fuels in aviation, focusing on drop-in fuels for
2020 timescale
B In International Collaboration, emphasise strategic
collaborations to establish European positions
B Airspace use and ATM aspects of potential European air taxi and
personal air transport business
B Consider the role of rotorcraft and the progress on autonomous
air vehicles in future air transport system.
B Europe to devote effort to Key Aeronautical Facilities
B Increase technological progress and effectiveness including the
deployment and exploitation of technology
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Present Activities

ACARE PLENARY COUNCIL

Co-Chairmanship

ACARE Plenary Council _l
27 Member States Integration Team
B European Commission
B Manufacturing Industry (ASD)

B Airlines (IATA, AEA) Strategy

B Airports (ACI Europe) MEMBERS

B Aeronautical Research Implementation STATES
Establishments (EREA)

B Universities (EASN) L HR &
Regulators ( EASA, Communication Research
EUROCONTROL) Infrastructure

Over 40 Members

| Stakeholders of the European Air Transport System |
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ACARE: Varlous Supportlng Act|V|t|es

® Aerodays contribution

® First Position Paper on JTI*s

® Input to SESAR

® Assessment Papers on Clean Sky

® Recommendation papers for EC

® Input to work-programmes

» Representation in Member States Activities
» Support of national ACARE set-up‘s

» Representation in ETP*s leaders conferences

® Contribution to ESFRI Programme

ACARE - Examples of Activities:
From ,,Out of the Box“ to ,,Strategic Infrastructures*”

B OUT OF THE BOX with all stakeholders
generated 100 novel ideas clustered and
expanded into 6 larger concepts

BESTRATEGIC FACILITIES were investigated
which are a key element to the research tasks
envisaged: Aerodynamic-, Structural-,
Propulsion- and System-Testing, Flying test
beds, Flight simulators, ATM Simulators, Human
factors and High Fidelity Computing / Simulation




Industry View
* No big shortage of engineering graduates but of professionals

« ldeal is technical background, teamwork, multicultural skills and
passion
* Aeronautical industry no longer prestige industry !!

SME and Research Establishments

* High level graduates, innovative thinking

» Extensive curricula, total air transport system approaches
desirable

University Viewpoint

» Concern about industry policy and communication

» European quality system for confidence and mobility

» Job Preparation by involvement in industrial European research
* Encouragement of women to come into aeronautics

I“‘

B The Air Transport System is now acknowledged
as the relevant scope for optimization.

B FP 6 and 7 have integrated ATS as designated
area of strategic importance.

B New tools have been designed and implemented
to accommodate special needs: JU’s SESAR and
CLEAN SKY.

B Cooperation is now the rule of the game between
stakeholders, even between competitors.

B National programmes are fully aligned with the
SRA recommendations.

B A recent assessment of the research conducted
within the framework of the SRA is giving good
reasons to believe that in 2025 new aircraft will
gg(l)ibler the objective level of performance set in

14.11.2011
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ACARE: FP6 and ACARE Conformity

Top Level Objectives

70%

60%

50%

40%

30%

20%

10%

0%

— - m—

® Advisory Council for Aeronautics Research in Europe LN :

ACARE: FP6 and ACARE Conformity

Visison 2020 Goal
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ACARE: FP6 and ACARE Conformity

Wide participation of stakeholders
basis for excellent research partnership

Research Centers;

18% Others; 4% Academia; 19%

SME; 8%

Large Industry; 51%

ACARE Goal 100%
100

GAP
TRL 6 Achieved 2020

- RESULTS foreseen from on going programs
(TRL6 TO BE ACHIEVED BEFORE 2020)

RESULTS already secured
(TRL 6 ACHIEVED)

0 |- Provide ACARE with an evaluation of progress achieved in
relation to VISION 2020 GOALS

» The evaluation of progress towards ACARE goals are

processed from results identified from FPs as well as
National and Privately funded Research projects




» Technoloqy and capabilities

= Unique or special capability

= Supply chain development
Political support

= Cooperation agreements

» Financial support in country
Strateqgic benefits

= Market, competition, offset
Ease of business

= Bureaucracy, export control, IPR

= Communication, working practices, cooperation
attitude

Exchange of scientists

14.11.2011



Future Considerations

B Since 2000, society’s perception of Air Transport has
changed due to :

B 11th September 2001,

B growing environmental awareness,
B the rise of oil prices in 2008,

B and the recent financial crisis.

B In the future, aviation is likely to face even more radical
challenges - with some arising from its own success.

B Europe needs to play its part in helping to meet such
stringent goals in order for Europe’s Air Transport sector to
maintain its lead and its acceptability to society.

B The need for new knowledge and solutions has never been
greater, international cooperation is a key issue.

24
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Apart from Strategy-, Communication-, Implementation-
and Member States- Groups the following activities are
persued preparing information for the next Vision:

B Sub-Group on Environment

B Working Group on International Cooperation
B Working Group on Intergovernmental Issues
® Human Ressources Working Group

B Working Group on Infrastructures

B Intermodal Transport Group

..... Advisary Council for Aeronautics Research in Europe == & F
H P H H i : e e Sl —

ACARE: The Background Document

- A changing world

B Air Transport will have to find innovative ways to meet the
future needs of society for mobility. This “new version” of
aviation must be competitive and complementary with other
transport modes.

B Europe, with its unique infrastructure, is able to develop
advanced multimodal transport solutions Including an
appropriate role for aviation in order to provide safe,
affordable and sustainable transportation.

B This will be driven by the need for more fuel efficient and
eco-efficient vehicles.

B Important changes in infrastructure and operations will
also be needed.

26




New scientific knowledge will lead to re-formulation of the goals
Environmental trade-offs (example: emissions and noise)
Reducing disturbance around airports

Aviation is directly impacted by energy trends

The International Civil Aviation Organisation (ICAO) is
promoting effort in four key areas: technology, operations,
infrastructure and economic measures.

Similarly, the International Air Transport Association (IATA) has
declared a target to stabilize net CO2 emissions (carbon neutral
growth) by 2020 with a long-term goal to reduce aviation net
carbon emissions by 50% in 2050 compared to 2005 level.

Global Research Establishments - IFAR (International Forum on
Aviation Research) — will define a Roadmap in 2011

27

B ACARE recommends that for Europe to remain at the heart of
the global aviation sector, policymakers must build on the
substantial results the sector has achieved since setting the
2020 Vision

B In view of the changing landscape of challenges facing Air
Transport since 2000 and with the prospect of new and greater
challenges emerging in future, the formulation of a timely new
vision for the horizon towards 2050 is essential.

B The need for new knowledge and solutions has never been
greater, hence, a new European vision is vital if Europe is to play
its part in helping to meet the needs of society and in order for

Europe’s Air Transport sector to maintain its leading position.

28
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B ACARE has provided with its SRA’s goals and roadmaps

B Over the last ten years the SRA’s have contributed to better coordinate
and implement the aeronautics research in Europe

B Key elements are sustainability, reliability and affordability
B Significant progress towards the ACARE goals during this period.

B Since 2000, significant changes that will oblige the whole aviation
community to position aviation beyond 2020

B reducing environmental footprint,
B adapting to the changes of social and economic context, facing
new competitors and opening for cooperation
B improving safety, security and quality of the air transportation
system.
B ACARE will further analyse this new background and the
consequences for aeronautics and air transport towards 2050.

B A new Vision 2050 and the corresponding Strategic Research Agenda
is required

B Airlines and Airports have not contributed as
expected, for good reasons.

B Education was only partly taken into account.

B Two serious crisis have impacted the community
in the decade somehow shaking the confidence
of the stakeholders

B Solutions to address the new sets of constraints
are more complex and less obvious to identify.

14.11.2011
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Personal Remarks |

B ACARE has inserted itself very well in the working
processes of the community of stakeholders.

B Working together to achieve shared objectives has
provided credibility and critical mass, different
engineering cultures have contributed to the overall
effectiveness of the team.

B ACARE had a global influence concerning the
ambitious goals and the potential for further
cooperation

" 1: dvisory Coungil for Aeronautics Research in Efmpe} .
(Pl e s

European Aeronautics

A Vision for 2020

14.11.2011
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Executive Summary

Aviation and a New Age - An imperative for
Europe

Proud of its contributions during the first century
of flight, world aeronautics now stands at the
threshold of the new, third age of aviation. First
came the Pioneering Age, from the inception of
powered flight to the jet airliner. Then, the
Commercial Age, which has become familiar to all
with 50 years of dramatic air traffic growth. Today,
Europe approaches a watershed, bright with
opportunity, but heavy with risk, at the start of
the New Age - the Age of Sustainable Growth -
requiring more affordable, cleaner, quieter, safer
and more secure air travel. See Figure 1.

Last year’'s formation of the Advisory Council for
Aeronautics Research in Europe (ACARE) signalled
that Europe is ready to seize these opportunities in
the new age of aviation and will not succumb to
the risks. The relentless increase in aviation traffic
cannot be endured by the world's present systems,
particularly in Europe, for more decades without
profound and unacceptable penalties. Fundamental
changes in perspective will be required in future
years to balance upward demand and the broader
needs of society for economic and social benefits.
The solutions must embrace such challenges as
noise, emissions, congestion, delays and
inconvenience. Europe now has a fresh opportunity
to shape its contribution to the global future of
aeronautics and this Strategic Research Agenda
(SRA) provides its technological foundations.

Past Successes

It is an ambitious and very challenging plan but the
penalties of failure would be a loss of immense
dimensions to the whole of Europe and not just to
the aviation community. ACARE therefore presents
its first year's work, fully conscious of the difficulties
ahead, but committed to success in a great
European endeavour.

Future Opportunities

The Age of Sustainable

Growth
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How it all started

The Commercial Age was a period during which
major advances were made in terms of speed and
range. More aircraft tended to mean more noise
and more fuel consumed but this was tackled
aggressively by the aircraft and engine builders.
Engine and aerodynamic efficiency were raised,
noise was dramatically reduced, and fuel
consumption halved. Larger aircraft were
introduced. Despite all of this success the
relentlessly rising tide of demand has brought the
aviation community to the realisation that all air
traffic demand forecasts indicate fundamental
problems for the future. Social change and
familiarity, as well as the increase in traffic, means
that protests have become louder — not just against
noise and pollution, but also about delays, unreliable
schedules, crowded facilities, congestion and
inconvenience.

These issues present fundamental challenges that
will not yield to incremental and steady progression
but will need an aggressive, ambitious and more
holistic approach. So, in 2000 Commissioner
Philippe Busquin contributed significantly by inviting
a Group of Personalities to set out an ambitious
vision for the future of aeronautics over the medium
to long-term. Their report "European Aeronautics -
a Vision for 2020" was published in early 2001.

It recommended the formation of an Advisory
Council to create a Strategic Research Agenda
that would enrol all those with a stake in the future
of aeronautics to collaborate in exploring and
advancing the technologies that will lead to the
realisation of the goals of Vision 2020. The
Advisory Council for Aeronautics Research in
Europe (ACARE) was formed in mid 2001.

The two Top-Level Objectives for European
aeronautics, identified in the Vision 2020 report,
were:

— To meet society's needs
— To achieve global leadership for Europe.

ACARE’s main activity to date has been to
assemble this Strategic Research Agenda by
organising pan-European working teams. Their
initial findings are presented below.

ACARE Key Findings

— The Top Level Objectives, even though
ambitious, are achievable in Europe, if the
challenging Strategic Research Agenda,
prepared by ACARE, is adopted, implemented
and its results deployed into practical products
and services with a high level of commitment.

— The SRA provides strategic directions for
solutions and R&T' road maps to achieve the
Top Level Objectives as outlined in Vision 2020.
The objectives are not achievable without
important breakthroughs, both in technology
and in concepts of operation - evolutions of
current concepts will not be sufficient.

— Delivering these European ambitions will require
substantially more output from the European
aeronautic research community which must
devise new ways to make the system of
research, in all its forms, more efficient.

— Delivering the Top Level Objectives will require
a number of additional and significant Pan-
European enabling mechanisms within the
European Research Area. Five areas for new
mechanisms are identified: the European
research infrastructure, the supply chain,
certification and qualification, education and
Trans-European synergy of research.

- It is clear that more investment from both
public and private sources will be needed.
The preliminary estimate as mentioned in Vision
2020 “possibly in excess of 100 billion euro
over 20 years” has been confirmed.

- The aspirations for European leadership will only
be achieved if the climate in Europe remains
conducive to retaining and advancing core
competence, capacities and centres of aviation
research. The ambition of SRA is for the
European stakeholders to succeed in the global
market, both by competition and by
collaboration, from a strong, effective European
base. This requires that major corporations,
which increasingly have international links
and options, continue to invest their
resources in Europe. From its side Europe
must provide a receptive environment,
ensuring equal competitive footing with
other countries and economic regions, to
encourage those investments to remain in
Europe.

"R&T: Research and Technology refers to developing new
technologies — more specifically it covers basic research,
concepts, technology development and technology integration
& validation



The establishment of these findings has involved
a vast amount of work undertaken under ACARE’s
leadership, extending across European stakeholders
in aeronautics, the European Commission and in
the governments of Member States, European
Institutions, and across manufacture, operation,
regulation and research. This has been the first
time that a proposal on this scale has been
attempted in Europe and, in itself, represents a
substantial vindication of the concept that a single
SRA could be created from the diverse interests
of Europe's stakeholders. It is an important
achievement from the first year.

The work has underlined very clearly the immense
scale of the ambition contained in Vision 2020.
This ambition stems from a determination not to
compromise the conflicting demands of cost,
performance and society's needs at a low level but
to extend our reach and grasp the challenge of
having more benefits in more ways. The SRA will
enable the magnitude of that challenge to be
dimensioned. It provides a new perspective within

which to comprehend the prerequisites for success.

The SRA is focused on technology and the reality
that the great changes that are needed will be
impossible without new technologies in new
applications. The SRA also points the way toward
actions in other fields where equally important
changes will be needed; in public palicy, in
regulation, and in areas of international co-
operation.

The Strategic Research Agenda

The strategic directions set out in the SRA
necessarily look beyond 2020 since it will only be in
later years that the results of some of the ongoing
research will have their impact. In addition the SRA
addresses additional enabling mechanisms that will
be needed to ensure a successful outcome.

The technical content of the SRA is driven by
five major challenges that interact in addressing
the top-level objectives. The ambition to provide
more affordable, cleaner, safer and more secure air
travel determines the major challenge areas. These
challenges, each of which has clearly identified
goals, contributors and solutions, are:

- Quality and Affordability - the challenge of
delivering products and services to airlines,
passengers, freight and other customers whilst
increasing quality, economy and performance for
sustained international competitive success.

- The Environment - the challenge of meeting
continually rising demand whilst demonstrating a
sensitivity to society’s needs by reducing the
environmental impact of operating, maintaining,
manufacturing and disposing aircraft and
associated systems.

- Safety - the challenge of sustaining the
confidence of both the passenger and society
that commercial flying will not only remain
extremely safe, notwithstanding greatly increased
traffic, but will reduce the incidence of accidents.

- The Efficiency of the Air Transport System -
The economic needs of Europe’s citizens,
international competitiveness and the
convenience of passenger and freight customers’
demand that rising traffic shall not exacerbate
the downsides of congestion, delay and lost
opportunities. The challenge is therefore that the
efficiency of the whole system taken together
must be substantially increased. This will require
radical new concepts to be introduced.

- Security - Recent events have underlined the
reality that protected and uninterrupted air
services are a foundation for all the economic
and social benefits of the air transport system.
The challenge is to devise measures that will
improve security, on a global basis, within a highly
diverse and complex system and against a strong
backdrop of increasing traffic.
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Meeting the Challenges

Solutions and technical contributions are identified
to meet these challenges. But considering each
challenge separately is not enough, a global or
holistic view is necessary if the optimum benefit for
all stakeholders is to be achieved. To this end the
SRA identifies both positive and negative
interactions amongst the different challenges and
highlights vital concurrent developments required to
create a breakthrough in order to achieve the Top
Level Objectives.

To some extent change will be evolutionary,
progressive and incremental. ACARE investigation
shows this alone will not suffice. Just as the
demands of 20 and more years ahead will be
different in nature from those of today, so the
solutions will also need to be different in nature,
and not just in degree. This will require step
changes in concepts using new and breakthrough
technologies to create a future system that is as
distinct and different from today’s air transport
system as today's is from that of the 1930’s.

Two examples are in the areas of environmental
mitigation and in air traffic management. The
Environmental Challenge has clearly identified the
limits of current technology, which, whilst it has
more to offer and more that will be achieved over the
next decade or so, must be succeeded by completely
fresh approaches that require an early start. In the
air traffic management area, the Efficiency Challenge
has shown clearly that extrapolated development of
the current paradigm of control over air-craft
movements will not meet future traffic demand.

So new concepts are being studied and these will
require new and critical technologies to be developed
before they can reach operational maturity.

New concepts and novel technology will need other
changes for their exploitation. In particular they may
need new or amended regulations to allow different
approaches to be introduced in ways that protect
the interests of the public whilst permitting the
benefits of the new concepts to be realised.

Realising the Ambitions

Vision 2020 was not focused on implementing
research programmes but on delivering change.
This change is likely to be dramatic. ACARE has
considered how best to exploit the technical
research and bring it to fruition for the European
citizen. This must be seen in a Pan-European set-
ting in which the Research Agenda will become
implemented through research programmes sub-
scribed to in a variety of ways by the stakeholders
who fund research at company, national and
European levels. Their participation will vary but the
SRA, their own creation, will be a powerful influence
on the formation of these research programmes.
This is illustrated at Figure 2. But creating vital
research programmes is not enough. The
programmes need to be supported and exploited by
a variety of enabling mechanisms that allow them to
be efficient and effective and which will encourage
and stimulate their output to be used in pursuit of
the objectives. Many of these mechanisms exist, of
course, but ACARE has identified the need for more
efficient or new mechanisms grouped in five
enabling themes:

- A research infrastructure capable of delivering
the means by which the planned research can be
completed to a world leading standard.

- A competitive supply chain, from strong primes
to the smallest suppliers, capable of exploiting all
of the expertise in Europe and contributing to the
necessary research and turning new technologies
into competitive products.

- Certification and qualification processes that
facilitate the rapid introduction of new and
innovative technologies into production models.

- An educational system capable of delivering the
required diverse and multi-cultural skilled
research workforce.

- Trans-European synergy to make best use of
the research effort being applied.

Figure 2



The Mechanisms

The new mechanisms that will support the enabling
themes above fall into two categories — Project
Based Mechanisms and Broad-based (or transversal)
mechanisms.

Project-based Mechanisms

Mechanisms for R&T already exist serving the
spectrum of engagement, from basic research and
concepts through to technology development and
integration and for accommodating varying roles in
company, national, trans-national and European level
programmes. The existing mechanisms need to be
continued and built upon but the following new
mechanisms are identified, particularly to support
trans-national and European programmes.

- Technology Integration Platforms (allowing a
number of technologies to be validated in a
system context) will be concerned with ensuring
that technical concepts work reliably in
integration and at the scale of the full system
needs

- Large Scale Research Test-Beds will be needed
in Europe on a scale that are unlikely to be
affordable by single companies or countries, and
which can be used flexibly by the whole supply
chain for testing advanced systems.

— The Nursery, or Incubator mechanism
(encouraging new concepts to be explored under
the protection of ring-fenced funding) will give
support to the essential concept work that must
provide some of the breakthrough thinking for
the future. This needs to be highly innovative to
aim to strive for major advances in performance,
even if accompanied by radically new approaches
embodying both new technology and new
methodologies.

Broad-Based mechanisms

Alongside the project based mechanisms, ACARE
has identified the need for additional general
mechanisms in support of the enabling themes.

- Mechanisms in support of improving the
research infrastructure in Europe
Improving the capability and utility of the European
research infrastructure is an important
investment in the future. The opportunities for
Pan-European collaborative research efforts to
exploit the very best research capabilities, both
human and capital, rest in three main areas -
testing and simulation facilities, R&T programme
structures, and collaborative mechanisms.
A number of possible mechanisms have been
proposed; for example the establishment of a
forum able to identify opportunities and needs
for a European approach to investing in
infrastructure and facilities.

— Mechanisms to support the ambition to
realise the untapped energy and expertise of
Europe’s technology supply chain. New
mechanisms will address one priority aspect of
this challenge, lifting the levels of awareness by
both customers and suppliers to very much
higher levels. Customers need to have better
information on the capabilities of suppliers whilst
suppliers need much better knowledge of what
opportunities exist. A central objective is to
establish a powerful information network with
Aeronautics Contact Points supported by a
comprehensive web-based portal to enable easy
knowledge transfer across the whole European
technology supply chain. The need is clear —
unless Europe can establish a different concept of
supply chain information networking major
opportunities for benefit are being lost.

— Mechanisms to optimise the system of
certification and qualification that will enable
advances in technology and design to be deployed
in a safe and timely manner into products that
will lead to the changed experience of travellers,
customers and citizens. As systems become
more complex and technology is able to provide
new solutions the needs of safety and security
remain vital. New mechanisms for certification
and qualification will enable advances in
technology to be deployed quickly and safely.

- Mechanisms to promote education. Unless
there is a sustained flow of competent, trained
and moativated people into aerospace the
ambitions for creating the future vision will be
limited. Among mechanisms proposed is one to
assemble a transparent comparison of the scope
of European educational qualifications as an aid to
mobility for researchers.

— Mechanisms to encourage Trans-European
synergy of research in aeronautics. The extent of
complementary and collaborative effort achieved
will be a balance. Advantages of economy,
effectiveness and scale flow from complementary
programmes and many such programmes exist
already. But independent programmes are also
needed to sustain competitive advantage and
meet regional needs. Many industrial concerns
have a trans-national character, ACARE exists
and is proving a valuable forum and its
stakeholders are committed to create better
mechanisms. They are developing mechanisms to
encourage transparency, allowing opportunities
for collaborative and complementary programmes
to be visible and to be subscribed to under the
over-arching principle of voluntary participation.
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Efficiency and Resources:

"More research for the money: more money for
the research”

Underpinning all of this, and examined by the SRA,
is the need for substantially greater output from the
European Research Area in the field of aeronautics
and how this is to be resourced, in terms of
funding and people.

More output is needed as European aeronautics
prepares itself for the new phase of developments
that will become the Age of Sustainable Growth.
The research work for this needs to be started
now, and needs acceleration from continuing the
development of existing trends. New and radical
solutions are needed and they will demand intensive
research preparation.

Some of the increased output must be the product
of greater efficiency and the additional mechanisms
identified will enable greater output to be produced
from the same levels of funding. The SRA will, with
its wide support from the stakeholders, act as a
powerful agent for focusing research on to those
areas where the greatest benefit will result,
avoiding wasted duplication of effort.

The mechanisms for harnessing the research
output are illustrated in Figure 3. Efficiency will
stem in large part from a combination of well-
focused research programmes that reflect the
strategic directions of the SRA. Efficiency will also
come from sustaining a balance and integration
between areas of research. The research work
done under each of the challenge headings of the
SRA does not stand alone, each will impact on work
elsewhere. In the end the concepts, products and
services of the stakeholders will deliver the changes
that are needed to the system.

Nevertheless, even allowing for the gains expected
to be achieved through greater efficiency, it is clear
that more funding will be needed. In producing the
SRA it has been confirmed that the estimate of the
figure quoted in Vision 2020 “possibly in excess of
100 Billion euro” will prove to be within the right
ballpark, which represents a substantial increase
relative to current funding levels. This funding will
need to come from both public and private sources.
This is in line with the general conclusions of the
Barcelona European Council meeting in March
2002 for research in Europe. It concluded that
overall spending on R&D? and innovation in the
Union should be increased with the aim of
approaching 3% of GDP by 2010.

Finally the whole will depend, as ever, on people.
The great opportunities and the great needs of

the new century will demand educated and trained
people who can bring both vision and competence
to bear on these exciting challenges and the SRA
addresses the issues that will arise in ensuring that
the human resources needed can be provided.

?R&D: Encompasses Research and Technology (R&T) as well
as the effort for the development of new products.



Vision 2020

Defining the technical challenges that must be overcome to meet the objectives

Quality & The Safety Air sT "a:sP""" Security
Affordability Environment ystem
efficiency

The Challenges
Assessment of the Challenges identifies what technical work has to be done

The Strategic Research Agenda

The agenda informs, guides and influences the research work that will be
supported by the stakeholders

The Stakeholders

Airlines Airports European Other Regulators Research Member Manufacturers
Commission European and ATM Institutions States
Institutions services + Universities

The Agenda is converted into research programmes by the stakeholders who will
contribute funds, resources and capability to execute the research guided by the
Strategic Research Agenda.

Research Programmes

The research programmes are executed and technical solutions to the problems
identified in the challenges and in the agenda are created as new capabilities for
the supply chain to create products, systems and services.

Capabilities

The supply chain creates new products, systems and services for integration into
products for a sustainable air transport system - these impact upon the system in
a number of ways.

These impacts create the changes that will collectively deliver the Top Level Objectives

Creating Competitive Leadership Meeting Society’s Needs

Figure 3
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This is the 1st Edition of the Strategic Research
Agenda. No edition of the SRA can be a rigid
long-term plan and successive editions, probably at
2-3 year intervals, will allow new information and
changed circumstances to be admitted to the
Agenda. In parallel it will be possible progressively
to look at selected aspects in more depth and to
assemble a wider set of studies on situations that
might have significant influence on the priorities for
the future. These will allow the optimum balance

of investment to be assessed and will inform and
guide stakeholders in their support for specific
research programmes.

ACARE is confident that the SRA provides a firm
foundation for the fulfilment of European aspirations
for sustainable long-term global aerospace
leadership, providing that the measures that it
suggests for adoption receive the universal support
that is required.
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Executive Summary

This is the 2™ edition of the Strategic Research Agenda that addresses the research needs of
Europe in the field of air transport systems over the next 20 years. It sets out the likely directions
of technological change that will need to be converted into specific research programmes over
the coming years if the objectives of the work are to be realised. As the 2nd edition it builds on,
updates, and widens the work done in the 15t edition published in October 2002.

The background to the Strategic Research Agenda was the work done on the seminal report on
the future of air transport “Vision 2020” published in 2001. That report recommended the
formation of an advisory body - since known as ACARE - to set out a series of agenda documents
that progressively looked forward to give a long-term view of research priorities and needs. These
agenda documents are intended to act as stimulating guidance to all those with an interest in
the relevant research programmes, whether from a governmental, industrial, social, funding,
policy or regulatory perspective. They do not comprise specific research programmes with lists
of collaborating agencies but pave the way for them by setting directions and priorities.

Recalling the origin
Before summarising the structure and content of the Agenda it is appropriate to recall the overall

objectives of the whole initiative, started in the late 1990s to bring a more coherent, long-term and
inclusive view to bear upon future priorities.
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The fundamental perception in the late 1990s was that air
transport was a key part of the infrastructure that would sup-
port us in the 21 Century. Without it the future of Europe would
be weaker, its place in the world slighter, its economic power
diminished. All involved understood that there would be air
transport of some form with or without any European attempt
to take the long-term view. The issue was whether or not a
laisse-faire system that was encouraged simply to grow as it
wished, fragmented and incoherent, would be likely to serve the
interests of Europe adequately. It was clear that one that had
the benefits of coherence, system-wide thought and the involve-
ment of all the key players in its future would be more likely to
succeed. Air transport needed to be addressed strategically

and coherently and not and in a tactical, fragmented way.

The objectives of this work have been European from the outset. The high level objectives are set
out as the achievement of both (not either) society’s needs and global leadership for Europe.
These concepts have been subject to massive study in the course of the Agenda work and need
to be enlarged slightly for their profound significance to be grasped.

Society’s needs embrace the whole range of benefits that all citizens of Europe expect of the air
transport industry now and in the future. These benefits are direct, as in the quality and price of
travel, and indirect, as in the preservation of security and safety in a globalised world. They
encompass the personal needs of travellers and the collective needs of non-travellers who want to
live in quiet streets, safe from pollution. These same people must still benefit from the economic
advantages of a thriving air transport system that allows businesses to operate, permits goods to
flow, and generally lifts the prosperity of Europe.

So the second objective of economic leadership in the sector for Europe works hand in hand with the
benefits to society. If Europe is to have economic benefits that will pay for social needs, whether or
not related to air travel, then one of the engines of this prosperity is air transport. Taking the wider
definition used in the Agenda that air transport includes manufacture, and the operations of airports,
airlines and air traffic control together with all the regulations that control them, leadership for
Europe is a massive concept. Very few regions in the world can aspire to belong to the leadership
group that will set the direction and pace of development in this area. For many decades the clear
leader has been the USA but now Europe outsells the US in airliners and has a population compara-
ble to that of the US as its domestic arena. China, Japan or perhaps Russia and India may also seek
to exert influence on this sector in the future.

Operating the air transport system at this leadership level means being able to have strong influence
on the need for and detail of international regulation. It means having a critical mass of suppliers
able to become expert and economic suppliers to the needs of the world, not just of Europe. It means
having the means to balance priorities in a European context and not having to accept a European
adaptation of international agreements largely forged by others. Finally it means securing and sus-
taining a balance of payments surplus that will feed money and technology into the wider economy.
All of these advantages of economic progress and success have the ability to be harmonised with
the social needs of Europe and, conversely, the social aspirations of Europe have a much smaller
chance of being realised unless there is economic and competitive success in the world industry.




This connection is not because there is some necessary linkage with air transport, although this is
the case in such areas as environment and noise, but because air transport is so big and such a
powerful contributor to the economic architecture of Europe.

Against this backdrop ACARE has prepared this 2"d edition of the Agenda. It is built upon the tech-
nical foundations of air transport that relies for progress upon the application of science and tech-
nology. Without research and the creation of new ways of achieving ambitions there will be no
progress. New problems, such as the determination not to allow world terrorism to halt or hinder
development of travel, require new solutions and these in turn require new research and the devel-
opment of systems. The growing concern for the environment points to the need for new research
to understand the mechanisms that govern our complex global environment better than we do and
then to develop solutions. The continued growth of globalised industrial trading requires that freight
and passenger patterns are changing and new services are needed. Congestion of our fixed airport
and air traffic management infrastructure is causing massive frustration to operations and passen-
gers alike and needs new technologies and different ways of co-operating to overcome.

The agenda in summary

This Agenda is a complete and self-standing document
although it does not repeat all of the points, still valid, that
were made in the 1st edition.

Section 1 - Summary
Section 1 of the Agenda summarises the content and find-
ings for a rapid assimilation of the main messages.

Section 2 - Preparation
Section 2 recalls the preparation of the second edition
starting from the basics of SRA-1. It covers the

underlying points on the macro-economic importance of
the sector and the expectation of creating between 2 and
4 million additional jobs by 2020 and with a direct impact on up to 13% of Europe’s future GDP.
The section sets out other key figures for an understanding of the sector.

It continues with the history of the Agenda and the key findings of the 15t edition. It makes the point that
the Agenda is not only concerned with direct technology programmes but also about the factors that will
enable these to be productive and efficient. It also reports on activities since the 15t edition, the dissem-
ination activities and the actions already taken by governments and industries to make use of the Agenda
in their technology planning measures.

The work set in hand after edition 1 to create a better assessment of likely uncertainties in the future is
set out in Section 2. This scenario work enabled three clearly different possibilities for the future to be
identified in addition to the base-line scenario of the 1St edition. This was an important precursor to the
2nd edition and enabled the new Agenda to deal more effectively with possible futures and to consider
the technology development implications of these. This work has been one of the main advances of this
edition of the Agenda.
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This is taken forward in the final part of the Section by the
identification of the main advances needed and delivered by
this edition. The objectives for the edition are set out and
the section describes the notion of the High Level Target
Concepts or HLTCs. These are extensions of the scenario
work to create emphasis on particular characteristics com-
ing from the scenarios. In the evolution of this concept five
HLTCs were selected:

* The highly customer oriented air transport system

¢ The highly time efficient air transport system

* The highly cost efficient air transport system.

¢ The ultra green air transport system

e The ultra secure air transport system

Section 3 - High Level Target Concepts

The next Section 3 is in parts that correspond to these HLTCs and discusses each one in depth and is,
in many senses, the heart of the Agenda where the technology issues are discussed. There is no sense
in which one HLTC will be chosen in isolation or that technologies identified in one will not be appropriate
in another but the concept allows the priorities of the technologies to be discussed and examined.

Section 3 also looks beyond the horizon of the HLTC's and is a useful extension of the concept into
the further future. By looking towards the latter part of the century and examining possible develop-
ments it adds to the understanding of what technologies should be kept alive now, or even started
so that these outlying possibilities will be supported with technology at the time.

Section 4 - Implications

Section 4 brings the HLTCs into focus in considering an integrated view of their implications across
the whole air transport system. It considers the issues as Business, Policy, Process or Technology
and it is here that the wider implications of the Agenda are discussed as a whole.

In the assessment part of the Section the Agenda addresses the institutional and public implications
of the work. The scope for public decisions to influence the progress of the Agenda is great. It ranges
from investments in facilities, co-operation in the construction of new facilities, research co-opera-
tion, education as well as in many aspects of public policy for qualification and mobility of researchers
and, indeed, in their broader availability.

The final part of this section deals with the resource and efficiency implications of the Agenda.
The overall need is for the technical issues identified by the Agenda to receive more effective
research. Some of this increment of progress can be delivered by greater efficiency in the research
processes and the means of doing so are identified. Notwithstanding this there is a need for
substantially more funding, about 65% more, to be applied from public and private sources if the
issues facing the sector are to be properly addressed.




Key findings

1. SRA-1 has been a success and this has con-
tributed to SRA-2, not only in the confidence that
ACARE has had in extending the scope but in the
feedback that ACARE has had from SRA-1. SRA-1
has been adopted as the reference for a number of
national and institutional bodies that have estab-
lished their research programme using it as a guide
e.g. FPB, French and German WNational Pro-
grammes, EUROCONTROL and an increasing num-
ber of industry stakeholders. This is helping with the
transparency of programmes and with collabora-
tion. As this process develops we expect to move on
to using the Agenda to improve the efficiency of the
research process and to highlight those activities
that are most value-adding and also those which are
duplicative for no good reason. The Agenda will give
a strong, common background for this.

2. Wealth generator — Air transport is in itself a sig-
nificant contributor to European wealth. The result-
ant benefit is spread across all Member States,
either as a result of its direct contribution (2.6% GDP
and 3 million jobs) or, even more importantly, as a
consequence of its lubrication effect on all modern
economies enabling our life-style and the way we do
business. Its total contribution to the economy is esti-
mated in excess of 10% of GDP.

3. The Agenda is more robust - This edition of the
Agenda reflects alternative socio-economic scenar-
ios and their associated technologies in the holistic
approach advocated by ACARE and it is thus more
robust than SRA 1. It also provides an indication as
to the importance of each separate technology and
the timescale of its importance. It presents impor-
tant new planning aids to research programmers.

4. European research needs more money - re-
analysis has shown that, taking an encompassing
view of the research needed and the necessarily
associated facilities and demonstrators, about 65%
more funding is now required over the 20 year for-
ward view than is presently being invested. \Whilst
this expenditure is not evenly paced there is clearly
an urgent need to see a reversal in the trend to

decreasing amounts of research funding assigned to
air transport research at national level.

5. European research needs more people — The
Industry may face a shortage of skilled young people
in the future, partly due to demographics and partly
due to the reduced attractiveness of the aerospace
business as it may be perceived by young people.
Future graduates will need additional skill sets most
notably in multi-disciplinary approach, excellent
communication skills, open mindedness and cultural

awareness.

6. Research needs to be more efficient - The
research funds used across Europe must be better
co-ordinated with less duplication of work that has
no justification for being conducted. This could per-
haps start with areas of common saocietal interest
(safety, security, environment, ATM). Some exam-
ples of progress are already evident such as the
joint action between EUROCONTROL and the EC.

7. Implementation monitoring — The Observation
Platform is launched - it will provide a snapshot of
current status, trend over time and together will
guide and inform future research programmes and
will facilitate better co-ordination.

8. Money alone is not enough - The creation and
funding of research programmes will be to no avail
unless European companies are encouraged to
retain their European bases and to conduct their own
research in Europe. In addition to the work outlined
in the Agenda a number of policy actions are needed
to ensure that the entire community involved in the
aircraft and air transport sectors sustain a coherent
and stable future. Part of this policy challenge is to
ensure that the competition between major regions
is recognised as a major factor in the development of
industrial plans. Stability will be encouraged by equal-
ity of treatment both inside and outside of Europe.

9. Action is required by each Member State if the
full contribution of their own industry is to be fully
exploited.
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Next steps

Many of the actions expressed in this Agenda
need to be monitored and encouraged among
the nations and the other stakeholders of the
EU. ACARE will continue to act as the dissem-
inator, proposer and general promoter of the
Agenda as the standard point of reference for
all aeronautically related research work
across the Community. These actions for
ACARE are almost self-evident in its role.

There is, however, a set of even more chal-
lenging actions that ACARE wishes to accept
and to meet. ACARE perceives that important
actions need to be addressed during the next

2-3 years in the following areas:

e Member States should designate the Air Transportation System and the relevant industry and
research institutions as a distinct national priority and/or enabler for economic growth.

e Encouraging more debate, and research, about the impact of aviation on the atmosphere and to
plan the environmental controls of the long-range future.

® Pressing the nations, the EU, airports, airlines and the ATM community to address the new
business models that will be necessary in the future.

e Promating more international debate about the far-term consequences for and of the aviation
transport world.

¢ Facilitating links between the Member States and their collaboration on matters of aviation
research within the framework of the Agenda.

® Proposing actions that will lead to the establishment of a European repository of aviation
knowledge and act as a centre for new studies of the issues that are outlined in the Agenda.

e Integrating representatives from the new Member States into the framework of ACARE and
together with them strengthening the Agenda with their new knowledge, experience and
capabilities.

e Fach Member State should review how its own industry can be facilitated to develop to its full
potential.

Only with ACARE taking an active, unified role within the wider community can the benefits of
the research programme outlined in this Agenda be brought to deliver the Top Level Objectives
of Vision 2020.
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ithin the ACARE, it is acknowledged that a set of
Wworld-class and efficient research capabilities is a
strategic factor which enables the prosperous development
of Aeronautics in Europe.

It is a fact that fundamental and applied research in various
scientific disciplines (Fluid mechanics, Materials, Structures,
Systems, etc.) as well as the development of sub-
components and components (engines, etc.) and of
aeronautical end products (fixed-wing aircraft, rotorcraft,
etc.) have always been associated with extensive design,
computation, testing, optimisation and validation activities.

This complicated process calls for the systematic use of
various research facilities, for example aerodynamic
wind-tunnels, combustion and structural test beds, material
elaboration apparatus, clusters of small computers or,

on the contrary, high power super-computers, air traffic
management and air traffic control simulators,

flight simulators and research aircraft.

These facilities, which address different disciplines and
specialities, may differ greatly in size and range of
application and are often linked to one another through a
complex immaterial network which in the end transforms
basic scientific knowledge into competitive products, while
integrating environmental, safety and security concerns.
As such, they actually represent an essential asset for
Europe even if the vast majority of them were originally
developed to meet national objectives.




CAPABILITIES FOR EXPERIMENTAL AND NUMERICAL
SIMULATIONS ARE KEY ENABLERS FOR THE
DEVELOPMENT OF AERONAUTICS

The importance of research infrastructures for the aviation industry
and the scientific community involved in aeronautics is a well
known fact.

All past and present aeronautical components or products have
been tested in aerodynamic wind tunnels. It is likely that the same
will be true for future products. This observation is not in
contradiction with the trend towards increasing dependency on
numerical simulation. Indeed, the fast, detailed and accurate design
procedures necessary to meet increasing constraints (in particular
those related to environmental and safety issues) call for
increasingly powerful testing and evaluation capabilities involving
multi-disciplinary and multi-physics features. In short, both
experimental and numerical simulations will still be complementary.
Consequently, in parallel with the effort regarding testing
capabilities, effective and affordable access to top level European
High Performance computing resources should be made
available to the aeronautics research community.

AERONAUTICS INFRASTRUCTURES
ADDRESS BOTH SCIENTIFIC AND
INDUSTRIAL RESEARCH IN A
COMPLEMENTARY WAY

Industrial customers (aircraft manufacturers) use facilities
- on a commercial basis - during limited test periods for
developing and improving their products. This contributes towards
making these facilities available for scientific research to alternate
users who also need them for limited periods of time.

This situation benefits the numerous research projects conducted
within the framework of various national or EU programmes on both
fixed and rotary wing aircraft and also serves the need to improve
basic knowledge (e.g. flow stability, transition, wakes, vortices,
combustion process...) through tests directly funded by Research
Establishments with the underlying objective of increasing fuel
efficiency and reducing noise. Conversely, the industrial community
benefits from the results of fundamental research which provides
improved technologies in several areas.

The need for increasingly accurate experimental databases also
calls for the development of highly sophisticated non-intrusive
measuring instruments, which stimulates fundamental research in
particular domains of physics (coherent optics, etc).

w0

The numerical simulation of complex multi- o ) =y :
physic time-dependent phenomena requires facilities (like aerodynamic wind tunnels, propulsion
extensive computer resources.
The aeronautics community needs
access to the world's top
10 supercomputers.

The automotive, rail, civil
engineering and wind
power industries can
also benefit fron
publicly maintained
infrastructures and
associated know-how.

™ L
1 us t=200ps ® =400 s =600 s =800 ps

2 a "

=1 ms =2 ms =4 ms =6 ms =8 ms

The detailed analysis of processes in aeronautical combustors requires highly elaborated

measurement techniques like the Coherent Anti-Raman Stokes (CARS) Scattering.

Aeronautics research facilities also contribute to European
integration through the exchanges associated with various
industrial customers (mostly trans-national companies) or
researchers of different nationalities involved in operating them.
Additionally, formal pan-European networks have also been
established in order to improve overall efficiency, by exchanges of
best practices and progressive specialization in areas of
application. Examples are AT-One in the field of Air Traffic
Management, DNW, ATA or EWA (Network of Excellence created
under EU/FP-6) in the field of aerodynamic wind tunnels
and measurement techniques. Very encouraging results
have been obtained so far and this approach will have
to be developed in other domains (flying test beds,
airport research, etc.) in the future.

Even if it is true that 'traditional' ground based

test beds, etc.) are the most emblematic and well
known examples of aeronautics research
infrastructures, the sector also needs and exploits a large
variety of other capabilities. Examples are Vibration and
Fatigue test beds, Crash facilities, Electromagnetic compatibility
facilities, Control Tower simulators and, of course, Flying Test Beds.

Similarly, at system level, an all new operational concept of Air
Traffic Management will have to be validated using a sophisticated
infrastructure covering, amongst other things, automatic / Fast-
Time simulation Tools, Human-in-the-loop simulation Platforms and
Field experiment Platforms.




AERONAUTICS FACILITIES REPRESENT AN ASSET
THAT HAS TO BE PRESERVED

Most of the major aeronautics facilities were funded by national
governments in the ‘50s and '60s to fulfil national needs and it is
striking when you realize that a product like the A380, which is
likely to be in service for the next 40 years, was extensively tested
in 50-year old aerodynamic wind tunnels.

Most large and medium size facilities are run on an operating costs
recovery basis by national aeronautics research establishments and
are open to any customer.

scale (FR, GE, UK and ML). It represents an asset worth more than  500m and is a unique facility.

University aeronautics departments also operate laboratory facilities
more suited to conducting basic research whilst industrial
companies own some limited research equipment for their
exclusive use.

Aeronautics facilities are essential for improving basic knowledge
and for supporting the competitiveness of the European industry.
They represent a tremendous asset that is estimated to be worth
more than 4b. Maintaining, renewing / upgrading or replacing
these facilities represents an enormous challenge and a financial
burden that operators using national funding schemes are
increasingly less bale to support alone. The result is that less than
1% of the total asset is re-invested each year. Such a situation is
unsustainable in the long term.

Europe (through the Union and through intergovernmental tools) will
have to be increasingly involved in the process of (re)investments
while facility operators will have to make further progress in the
rationalization process undertaken several years ago and which
already produced tangible results. In this field, as in others, Europe
should be in a position to compete on an equal footing with the US
where large aeronautics facilities are considered to be national
assets and supported as such at federal level.

Operators, in particular of medium-size (key) capabilities, will also
have to examine, in relation with national and European public
authorities, fair ways and procedures for fostering the optimal use
of existing facilities, reducing existing unnecessary duplications and
preventing any risk of new duplication involving public funds.

AERONAUTICS FACILITIES BENEFIT OTHER SECTORS

“Low-speed” as well as “high speed” aeronautics research
infrastructures (in particular wind tunnels) have been serving the
objectives of several sectors other than aeronautics. Surface
transport (road and rail) and the civil engineering sectors have
already been mentioned. Similarly in the space sector, launch and
re-entry configurations have been extensively modelled and tested
using tools developed for the aeronautics sector.
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The Environment and Aviation Safety also benefit from aeronautics
infrastructures. This is, for example, achieved through regular
improvements at component level (e.g. combustor performances) or
through the direct study of specific phenomena (e.g. wake vortices
and icing). Security is also likely to profit more from the
investments made so far by the aeronautics community (e.g. UAVs).

Aeronautical infrastructures play a pivotal
role in the development of environmentally
friendly technologies for aviation and for

| various security aspects (surveillance

i missions of UAVs).




Detailed computation of pressure distribution
on a full aircraft configuration.
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Moclel ready for aeroacoustic investigation
in a large wind tunnel

Aircraft for aviation research.
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TYPOLOGY OF EUROPEAN AERONAUTICAL FACILITIES

Strategic
facilities
individually correspond to
investments higher than
100m and have an
operating budget as high
as 10m/year. They are
open to any customer and
address the industrial
market on a commercial
basis as well as national
and EU programmes.
Such facilities are
competing in a worldwide
market. Europe boasts
no more than 10
complementary strategic
facilities in that category
for civil aeronautics.

Key
facilities
individually correspond to
investments higher than
10m. They are also
subjected to tariffs based
on full operating costs
recovery (excluding
capital investments and
depreciation) and are
used by other players
than the operator on the
basis of their own
funding. Facilities with
an obviously unique
character are also
included in this category.
There are about 100 such
key facilities spread all
over Europe.

Common

facilities

refer to a large number of
other medium or small
size capabilities covering
a wide range of
applications in various
disciplines. Such facilities
are considered as basic
tools whose associated
costs are in general borne
by operators/owners.
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ACARE

BY ADDRESSING BOTH BASIC AND
APPLIED RESEARCH, BY COVERING A WIDE
RANGE OF SCIENTIFIC DISCIPLINES AND
ASSOCIATED EXPERTISE, THE EXISTING
COMPLEX NETWORK OF AERONAUTICAL
RESEARCH INFRASTRUCTURES IS A
KEY ENABLER FOR THE DEVELOPMENT
OF EUROPE.

SUCH A NETWORK, AT THE HEAD OF
WHICH STAND THE SMALL GROUP OF
STRATEGIC FACILITIES, REPRESENTS A
TREMENDOUS ASSET AND THE NEEDS
OF THAT PARTICULAR COMMUNITY,
WILL HAVE TO BE CONSIDERED WITH
GREAT ATTENTION AT REGIONAL, NATIONAL
AND EUROPEAN LEVELS IN THE FUTURE.

~ EREA

This brochure is published by the Association of European Research
Establishments in Aeronautics (EREA - http://www.erea.org)
under the auspices of ACARE (http://www.acaredeurope.org)

and within the framework of the activity of a
specific working group led by ONERA.

lllustrations were provided by:
CIRA, DLR, FOI, INTA, NLR, ONERA, VZLU
And by: DNW, ETW

Some other useful links:
ATA: www.ata.aero  EWA: www.eu-ewa.aero
AT-One: www.AT-One.aero
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[n 2000 Commissioner PLiippe Bls[lin deleloped Lis Lision on t[e ElLropean
Resear( 1] Area [ERALLILL] [Jas adopted politicallll bl] ColnliJand Parliament as
Glideline lor Elropean Resear[ 1! [ ndin(] main(limplemented b I[ P[ITP7(IDrilen
blitle [Talenles [or E[ropean Aeronaltils identilied bl it e Vision for 2020 and
based on tle Onl] [astin] e[ perienle in ELropean Col@aboration tle aeronaltilall
seltor [ontrib[ted s[lTessl to tle delelopment ol ERA in partiilJar bl
establislinlt[e Advisory Council for Aeronautics Research in Europe (ACARE)
as lirst ELropean e[l holol]platiorm Lilin0 [[idanle to allELropean aerona_tiLal]
resear( |

'n April] 2007 tle Elropean Commission [as issied a doIment' aiminl at
assessinl |t e prolress made and at dis/ [ ssin(] [[t[re orientations oltle Elropean
Resear( 1 ]1Areal

AllLonlerned instit tionsJorCanisations or elen indi(id[als [ale been inlited to
fomment or realt on tlat Green Paper tiroll]a [ eb [onsl]tation proless or in
Uritten lorm(]

Uit te (oloinl] Lontrib[ tion CLACARE proLides its Lie s to maintain aeronal tiLs as
mode( ase [or ERAltis striltlred allordinlIto t[e sil/malor [eadin[ s o[t e Green
Paper:

[ An Aleluate [lol] o coll petent researchers

[11 [ orll 'elass research in(rastructures

[11 Elcellent research institutions

[ Ellecti_e knoJle[J_e sharin(

[ Optillilin[research prolirall [l es anl] priorities

[0 JiCe openin o the European Research Area to the orl[

[n addition to t[at detailed ansllers to eall] [ estion raised in t{e Green Paper are
attal I ed as annelJto t'is dol I ment(!

(1A ACEICATE (00 00 CHLPETET RE[JEARCER(]

Elrope [as a lonl] tradition ollelTelent [Inilersities and Resear( 1] Establisl ments

ollerin] L[] [ alitl Aeronaltils edllation’] Despite te [reation oLl nilersitl]
netJorks like t(e European Aeronautics Science Network (EASN) and Pegasus!’
and t[ e Association of European Research Establishments (EREA) t ere is stilll
[ntapped potential’ [or delelopinl] breakt rol 1] knollledle and tellnoolilall
innolationJo [ el poit tCis potentiallmeasres to fonelInel] knolled[e into tCe

enlineerinJbase and melLanisms to improLe t(e delree ollinte ration in ELropean

Researl[ [ ]orlanisations and [ nilersities s[ ol Id be [[rtler stren(tl ened(]

" GREE[I PAPER [I[ e Elropean Resear(/Area : [le[! Perspeltiles [C[1[112007101 [ina 111112007
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[I'e elperienle in tle aeronaltilallseltor sl olis[itiat tle elllanle ollpersonnel’
took plale mainlll belalse ollointll perlormed altilities[IAs a res It/ ol tLis_LACARE
lonlIIdes tlat mobiiiti/as s(I1][annot be [sed as a [balin itselllblt sl pportin[] ol
mobilit ] [illlloster and [alilitate t'e realisation olIlommon altilities to maintain ti'e
Eropean LompetenLe and LompetitiLeness in aeronalti(s resear 1]

[ ereloreJapart rom t(e delinition olJLommon LoasUaltiCities and.or proelts t(e
lolollinllitems Llillbe nelessarllto sl pport mobilitl /ol resear[ | ers:

e [Jarmonised ed[ 1 ation [Tarmonisation(al I reditation o 'Clrril [ 1al]

e EdiIation in so [alled solt-skills [manal ement [apabilitiessoliall ompetenle
as [ellas inter[ [t ralTompeteneldrinJtle stCd

e Continle tle [Irrent praltile [or ed[ ] ation o[ [P[D andidates 1o s[ T ool-like
ed( T ation [MMas PI'D andidates are trained on ti'e 0b [itT1s[ 1T 1solt-skills[

e [J[e attraltiCeness olJt_e aeronaltilalseltor to tCe [o[n pLpilsS as earll as
tCe primarl] s[lloolIstales s(blid be deeoped and measires slolld be
taken also to seek tl'e s’ pport ol'tle prblillat @r’e tollards tle aeronaltilall
seltor[1 1 is sColld be done tCroll [JdediCated sCpport altions at ECJ [e[el[ 1]t
media partilipation and tlro [ t[e orlanisation o[ dedi ated el ents(]

e [Jere is a stron] need [or mobilit[] bet[leen resear( 1] or[‘anisations[I[niler-
sities and indCstribot] Dals0Cs mobiitJis bl itseTan e[Telént ed I ation
and trainin[] opport[ hit] flomplementin(] tfe alademil] (TrrilT10m [or PID
Candidates

e Generallll_mobilit[] lrom resear( ] or[anisations and [hilersities to ind_striis
re@tice Fellentl not so mJ in tCe otler direltion CCis re®lis an
[nbalanie betlleen prbiliresearl]and ind[strlisalaries and ellorts sCold be
made to in[rease t[e [ihanlialattraltiCeness ollresear[] ©Obsn order to
enlblralle smootl] and elilient mobiit(l] efen [©or slortimediim term
seLondmentslit is ne(essarlto Cale Carmoniled and easill portable soliall
sel[Tritl]and pension s[Temesllas [lellas appropriate salarll e elsI[ I is [l
in(IIde aso t[e onler term [©Ob selTritl] ollresearlersllike [sed in tle
reinteration sCeme o[ arie CLrie-ALtions in tCe CPsC

e Researl1] orlanisations[! [nilersities and indlstr(] altors sfolld tlerelore
enter into partnerslips [lit(1tle [elp olltle EC to lorm a solid basis (or t('e
resear( [ ers(lile On[]learninl]and easl adaptation to nel] [lorkin(l [onditions
and [Talenlesllin order to maintain a s(stainable Elropean [eadersLip at t(e
[orelront o te[Tholol T}

[I'ese elements are in[1Ided in tCe Eropean CLarter [or resear [ ers [ i[[Ineed to
be implemented to sCpport mobiit[l] A(Tordin0 to tCe [a@illre olJtle [olntarC
imp/ementation prinliplella Elropean @[] Dilllorl e tle [ariols stakel olders
[in partic_Jar member states[to impement tCe [TarterCseems to be nelessarl]

[ [J OROOICOALD RECEARCL MRALUTRLICTLREL

AlTordinll to tre ACARE top elellobeltilesIElropean eadersLip and serLin[
solietalneedsJaeronalti(s researl ] [alesJamon[lotersl[[alénles olla sale and
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enlironmentalllll air transport sistems[ I Ine important asset to realllt[ese [oals is
represented blJResear[ L [nrastr t[res[]

[Cndamentaland applied resear’1]in [arios aeronal_tiLa_slientilil]disliplines 1Iid
mel L anils[[aterials_StrL [t res S(stems_etlllas [lellas tL e de elopment olparts
and [omponents [enlines!etl[lland ol Jaeronaltilaend prodl/ts [lil ed-[lin[Jair rafl’
rotor(rall et 1 ae alllals been assoliated LitlJ e tensi_e [esilincol] putation’
testin I optillisation anl] [alilJation actilities']

[I'is fomplellproless rellires the si stel]atic use ol [ arious research (acilities!]
[or eLample aerodhamil] ind-tChnelsCJ_omb(stion and str( [t raltest beds_material
elaboration apparat(s[ i IIsters ol 'smalll. omplters orlon tle [ontrar [ i[]]pollered
s per-Lomp_tersair tralill manal_ement and air tralilJ [ontrolsim(lators( MLt
sim(Jators and resear( [ airLraltl et[ ]

[ ese [alilitiesJi[1Jaddress dilerent disLipines and spelialities_mal dil&r [reat
in sile and ranle ollapplilation and are olten linhked to one anotler tirolll] a
lompell immateriall netlork 0L in tCe end translorls [asic scientilic
knolllelllle into collpetitile proluctsi] [Ilile intelratinl] enlironmentall
perlormanlesaletlland selLritL[onLerns[As s 1 tlelaltlalllrepresent essentiall
assets [or ELrope elen tlo I ]tle [ast malorit_ /o tlem [lere oriLinalllde eloped to
meet nationalJoble tilesIEperil_ ental anJ nullerical silJulations [lill re(l ain
co/Iplelentar ] Consellentlll] in paralel] [litl] tie ellort relardin’l testinl]
Lapabiities e lectile an[] allor[Jallle access to top leCel European hiC’h polier
coll putinl resources s blId alSo be made alailable to t{e aeronaltils researll
rommihit/ 1}

Aeronal tils researl]] [alilities also [ontrib[te to European inte ration t(roll It e
ellTanlles assoliated [litl] rariols indlstriall [1stomers [mostll trans-national’
[fompanies(or researl [ ers ol/dillerent nationalities infolled as operators or [ sers(]
Additionallor(] al pan(European net_orks hale also [een estallishel] in order
to improle oleralllelllienI1Ibll ellTanles ollbest pratileslIslare ollspelilil
elpensile ellipment and prolressi_e spelialilation in areas olJappllation [k
nCmero[s elamples are Allone in t(e lield oJAir Cralill CDanalementte [OLr
nations [DECRULCDLOCEropean transoni’l L] indt_nnelIELIL] (t[e German-D[t[ [’
[ind tinnels [INC1[1tle A[A [Aero [lestin(] Alianfellor E[TA [a [letllork ol]
ElTelenle [reated [nder ELIIIP-[1]in tle lield ollaerodlnamill [Jind t{nnels and
meas/ rement tel I nil [ esl[ler[lenlolra’inIresl/ts [ale been obtained so [ar and
tlis approa’l] [lillllale to be deleloped in ot er domains [Iin(] test beds( lairport
resear ] [ et[1Tin tle [Mtlrel]

Craditional1rond based [@lilties s( [ 11as aerodhamil]Jind tChnelsCpropCision test
bedsl[letT]are tfe most embemati’l and [isible elfampies ollaeronalti[s resear[T]
inrastrC [ t[resJolleler t(e seltor also needs and e[poits a larCJe [arietl] oJother
capalilities] ECamples are Libration and [atille test bedsl [rasl [&Lilties[]
eleltromalnetil] lompatibilit’ [alilties[ [ ontrol toller simlJators andl ol ol FrselIlin[]
test beds] AlloltCem [illplala piLotalroe to alliele tle tar_ets oar[e E rope-
Lide te[I nolo[Jaltions s[I1]as t(le Aeronautics [oint [ lechnology (nitiative (1)
[Clean Sky!]
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At sistel]

le(ellltLe delelopment olltle Elropean air trallil] s(stem Single
European Sky and its allompan(inl[]tell nololilallomponent

E[JAR [Jilrel [ire

soplistilated inlrastri [ t[res [olerin(]lamonlst otler tlin(s[laltomati ] ast-time
simlJation toosl]a [[man-in-tCe-oop simliation platiorm and lied elperiment
patiorms in order to [alidate t{e neJ ALl operational Lon_ept[]

Cypology of European aeronautical facilities

Strategic _facilities individually correspond to
investments higher than €100 million and have an
operating budget as high as €10 million/ year. They
are open to any customer and address the industrial
market on a commercial basis as well as national and
EU programmes. Such facilities are competing in a
worldwide market. Europe boasts no more than 10
complementary strategic facilities in that category for
civil aeronautics.

Key aeronautics facilities individually correspond
to investments higher than €10 million. They are also
subjected to tariffs based on full operating costs
recovery (excluding capital investments and
depreciation) and are used by other players than the
operator on the basis of their own funding. Facilities
with an obviously unique character are also included in
this category. There are about 100 such key facilities

Oost oJtCe malor aeronaltils [@lilities
[lere (unlel] [l national [lolernl] ents
in the s an (s and J ost larC’e anC
[Jelliul] sile [acilities run on an
operatinl] costs recolerl] [asis [I[]
national aeronautics research
estallishCJents an_ are open to an(
custoler_researcherl [ e[l represent
a tremendol s asset t[at is estimated to
be OortOmore tCan our Cillion Eurol

UaintaininOJUrenelJinC Juplralinl or
replacin| these [acilities represents
an enorl] ous challenCe and a lihanCiall
blrden tlat operators [sinl] national!

spread all over Europe. Indinl] sLllemes [an no ©onler s pport

alone: as a [onsel [enlellless tlan 10!
oltle totallasset [alle is re-inCested
ealll Learll [learlll inslilient! SLI 1] a
sitCation is unsustainalle in the lon[
terl [

Common facilities refer to a large number of other
medium or small size capabilities covering a wide
range of applications in various disciplines. Such
facilities are considered as basic tools whose
associated costs are in general borne by operators/
owners.

Europe {lro [ tle Union and tLrol_J interCoernmentatoosIill hale to e
increasin_llinColel]in the process ol lrelin[estments( I I[ile [alilit[loperators [illl
Lale to make [Irtler proLress in t e rationaliCation process ] I[i[1][Jas [ndertaken
seleralllears alb and alread(] prodiled tanlible reslIis[IE[rope sl olld be in a
position to collpete on an elual [ootin] (ith the [ ere arle aeronaltiLs
[alilities are [onsidered to be national assets and s/ pported as s( I 11at (ederallel el

UperatorsLlin partiCJar oUmediLm-si_e ke[ ll@liitiesUJillalSo Lale to eLaminellin

relation [Llit[] nationalland Elropean plblillaltlorities[lair [Jals and proledlres (&[]
(o] ler sistemlor [osterinl] tLe optillal use ol elistinl [acilities_re_ucin_
elistin[] unnecessar!( | [luplications and prelentinl] an(] risk ol eneratin(| ne’!

Cuplication inColCin pullic unCs(]

e Aeronaltilallinlrastri I tlres address botl| basill resear( ] [lor elample in tie
ramellork o] E[J proeltsi] and applied resear(1] [Tor elample tlroll 1] tle
[alidation tests [or indCstriallprodts(]and [oler a Llide ranle ol slientilil
disCiplines and assoliated elpertise][1[is elistin(] Complellnetork ol [alilities is
a kellenabler (or ti'e delelopment ol t[ e Elropean aeronaltifalindlstriland it is
the ACARE opinion that in(rastructures [or technololical RLT shoulll (e
consil ere/1on an e[ lual [ootin(]as in(rastructures [or ‘unial]ental research(]
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e Such a network, especially the small group of “aeronautical strategic facilities”,
represents a tremendous asset and the needs of that particular community have to
be considered with greater attention at regional, national and European levels in
the future. ACARE believes that ESFRI, with an enhanced representation of
aeronautics, should play a pivotal role in this respect. This will require a
broadening of ESFRI’'s scope towards industrial oriented research
infrastructure.

e The case of ‘Key aeronautics facilities” should be addressed, for example, through
an appropriate voucher system that would allow at the same time an easy access
to existing facilities and avoid unwanted duplications. ACARE believes that such
an approach which includes synergies with EU cohesion policy should be
explicitly integrated in the ERA new perspectives

e Operational costs of larger facilities should be secured at an acceptable level by
public funding of specific activities like development tests that would in the end
benefit all customers and ensure the best possible service worldwide. Tests in
relation with EU programmes that are performed in large industrial facilities should
be 100% funded as any other industrial tests. ACARE believes that this would
be a means to ensure long-term continuous improvement of their
infrastructures through science and technology programmes.

3. EXCELLENT RESEARCH INSTITUTIONS

European excellent research establishments and universities form together with the
industry the basis for the competitiveness of European aeronautics. These successes
result from, depending upon topic and boundary conditions, an interrelation between
co-operation on the one hand (e.g. with the integration into large-scale initiatives
such as Integrated Projects in FP6, SESAR, Clean Sky, ...) and competition on the
other hand (e.g. during technology development and innovation). This more or less
balanced system is one of the reasons that Europe is working on similar
technological level (partly even leading) as the international competitors despite
much lower public funding. In total the European aeronautics stakeholders spend
about five billion Euro per year for research and development (R&D) (of which
about 200 million Euro from Community funding, another around 200 million Euro
from National programmes' funding, 300 million Euro from Research organisations
institutional funding and the remaining part from private investments).

The future European research funding will have to take into account this interrelation
between cooperation and competition (,Coopetition®). For topics of common
European interests (defined by the European Technology Platforms, e.g. ACARE for
aeronautics research) it is important to use the ,right* cooperation instruments.

With respect to the experience from 5th and 6th Framework Programme, ACARE
proposes to continue with an adequate distribution between bigger, top-down defined
technology demonstration and validation projects (Level 2/ Integrated Project) and
smaller, bottom-up defined research projects (Level 1/ STREP) in FP7 and follow on.
In particular within the smaller projects (ref. to the picture comparing participation in
IPs and STREPs in FP6) universities and research organisations will be able to work
on break through and revolutionary ideas, exploring and pioneering new
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technologies, new thinking and new solutions, in line with the [(Deyon( (1] iJC
‘el el [lar et Conce It in the [ [ssue of t e [ltratelic [lesearc|| [I[len a of
ACARE, for which industry, because of several constraints, might not have the
appropriate resources.

Total ['rant Recomended by Type of organisations Total Crant Recomended by Type of organisations
All selected STRE"'s combined "st, 'nd and 3rd call All selected I''s combined [st, (nd and 3rd call

Total Recommended funding 3/3.0/(/' () Total Recommended funding "1, /(11)
Research Centers Others 3% Resear;:gu/()enters Others L% Academia12%

23% Academia 2/ % °
SHE5%

SUE1%

Large Industry’ 35% Large Industry 6%

The application of integrating instruments like CletlJorls of [ILcellence (NoE) will
have to take into account, that long lasting integration can only be implemented on
the basis of long term oriented common goals (common customer, common
demand). Researchers do not aim for cooperation and integration, but will use them
to reach their goal.

In addition integrative projects will have to take into account that integration is a long
lasting process. Therefore ACARE proposes that integration instruments like NoE
should support this time consuming integration process (stepwise approach(]
contact/inventories/expertise -1 cooperation -[1 harmonisation -[1 coordination -[]
integration), and not only the final result of a joint plan of activities and the formation
of a legal entity, as it is asked for in FP7.

Apart from the cooperation needed for bigger projects, Europe will have to take into
account the necessity of the competition of ideas, technologies and national/regional
researchers (cf. red team [ blue team at industry side), which will lead to the best
ideas and technologies in Europe. Following the principle of subsidiarity, it is
therefore necessary to [eep the various levels of funding (regional, national and
European) independently, as this will further support the European advantage of
using the various cultures and mentalities.

Lowever competition is only meaningful, if the competitive efforts (costs) can be
counterbalanced by appropriate funding of the research projects. Success ratios of
20% and even smaller discourage the researchers and do not support European
Excellency. Therefore appropriate financial resources are essential for research
programs, in particular in aeronautics research.

[l Effective (nowledge sharing

Intellectual roperty Rights (IPR) and Ownership of [lnowledge are the most
critical topic in negotiation on common projects, as these form the typical ,products®
of the research organisations. Giving them away without appropriate cost
compensation might hamper the research centre's own future research perspectives.
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Therefore new measures have to be developed that foster the fast transfer of
knowledge from research to industry while facilitating the use of this knowledge for
further research internally. ACARE supports the preparatory work with respect to the
I-Charter, which will have to take both issues into account.

Furthermore ACARE supports the continuation of the work with respect to a
European patent scheme, which failed recently.

In addition to that appropriate measures on the basis of the COR[IIS or other project
databases should be established to make results of European research projects
available for further exploitation of European organisations.

Finally, ERA efficiency should be increased by encouraging all research partners
(industry, research organisations and universities) to create sustainable and
responsible partnerships between themselves for research results exploitation in
order to create economic value, growth and jobs in Europe

[l OCTICIOINDG RESEARCH CROC AL JES AND CRIORITIES

Since more than 30 years process to harmonise European (and national) research
have been developed (GARTEUR? and recently Aeronautics ERA-Net AirTN). These
concentrate mainly on European projects, which cannot be performed under the
responsibility of one [Jember State alone, are aiming for a common goal and finally
facilitating optimisation of national programmes e.g. by using benchmarking
mechanisms.

Furthermore the common definition of research strategies (strategic research
agendas) in the framework of European technology initiatives will support the
harmonisation of research funding. But the implementation of the SRA itself will have
to continue to be under the individual responsibility of the various stakeholders. With
respect to the experience in aeronautics, ACARE proposes to include [lember States
and their funding agencies directly into the work of the various European Technology
Platforms, as this will ensure that all stal eholders participate and are committed to
the SRAs.

Lowever apart from the European products/projects like Airbus airplanes, SESAR
and Clean Sky in aeronautics, one has to take into account the necessity of inner
European competition, in particular within the different product supply chain and here
amongst S[/Es. Therefore it is important to keep national and regional research
programmes under separate responsibilities, which will be used in coordination
activities only for topics of European importance (critical mass, common goal,[ ).

At European level, research is conducted primarily at Community level (FP) but also
at intergovernmental level (COST, EUREKA, European [lefence Agency (E[A) as
examples). The relative strengths/weaknesses of each programme, and the
synergies/duplications between them should be identified and analysed for the

2 GARTEUR: Group for Aeronautics Research and Technologies in Europe (DE, ES, FR, NL, IT, SE, UK)
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benefit of all and the role of the Community into intergovernmental programmes
should be clarified. Of particular relevance for ACARE is the interface between
aeronautics and security related research at Community level and defence
related/dual use research in E[JA.

[l Uide opening of the European Research Area to the world

Apart from existing international cooperation in aeronautics (e.g. ATL, Safety,
Propulsion) one has to take into account that Europe is competing heavily with
industries from US and other countries on the globaliled aeronautics market. In its
Green Book the European Commission warns for the upcoming new competitors like
China and India. This competition can be won successfully only by [eeping the
technology leadership in Europe.

At the same time the European Commission would like to use the international
research cooperation to open the door for foreign markets and international issues.
This can bear a risk of enabling the use of European technology knowledge for non-
EU products competing against those of European industries.

Although ACARE is fully aware that the globalisation of aeronautics and air transport
requires pro-active initiative on International Collaboration, it | very important, that all
initiatives consider the long-term impact to the European stakeholders in aeronautics
research.

Primarily global problems (like climate change, safety/security, sustainable energy,
1) can only be solved in international cooperative efforts.

In specific high-tech areas a more cautious approach is required towards a complete
opening of the European Framework Programmes for international cooperation with
all partners on all topics. In particular for the development of new technologies, which
will help to maintain the European leadership, a too close cooperation with future
industrial and research competitors should be avoided.

Therefore ACARE propose to focus on ,International Cooperation” in particular of
those specific topics, where a win-win situation for Europe and its aeronautics
stakeholders can be ensured or solutions for global problems can be expected.

Final remar(]

[lespite numerous achievements in the European aeronautical research community -
some of them were highlighted in this paper -, the statement, which ACARE's first
chairman Professor Walter Krl 1l used while presenting the first issue of the Strategic
Research Agenda, still holds true]

"lore research for the money [ -/ more money for research (1]

*w * tt -0-
* X: ACARE Position on ERA Green Book

*
* ok






L

ACARE
Advisory Council for Aeronautics Research in Europe

An ACARE view of possible R&T implications of Emission
Trading Schemes applied to the Air Transport Sector

Position paper

Date: 8" November 2007




*h

*:X:' Position paper of ACARE on aviation ETS

*
* oy

BACKGROUND

Air transport has become an integral part of society in the 21* century, enabling both
passengers and freight to travel large distances at an unprecedented speed and
contributing to European and global integration.

15'[

Aviation also contributes to climate change, e.g, by emitting currently about 2% of all
man-made carbon dioxide (CO,). Past and predicted future air traffic growth raise
concerns that its environmental impact may increase, in particular as the growth in
transport volume was so fast that it has outstripped the effect of substantial
reductions in specific emissions from technological progress and operational
improvements. Since international aviation is not yet covered by the Kyoto Protocol,
this growth currently does not have legal implications.

Nonetheless, the EU policy makers have initiated a process which aims to address
the growing climate change impact attributable to aviation through the inclusion of
aviation in the EU Emissions Trading Scheme (ETS).

In September 2005, the Commission adopted a Communication on Reducing the
Climate Change Impact of Aviation. A key conclusion of the Communication was that
in view of the likely future growth in air traffic, further policies and measures are
needed to address the climate impact of aviation. Having analysed a number of
options, the Commission considered that "...the best way forward from an economic
and environmental point of view, lies in including the climate impact of the aviation
sector in the [Community] scheme". On the basis of this conclusion, the Commission
announced its intention to present a legislative proposal and invited the other EU
institutions to consider the policy and design recommendations in the
Communication.

In July 2006, the European Parliament adopted a Resolution welcoming the
Commission's Communication and recognising that emissions trading has the
potential to play a role in addressing the climate impact of aviation, provided it is
appropriately designed.

In December 2006, the European Commission published a proposal for the inclusion
of aviation into the European Emissions Trading Scheme. The goal is to include
aviation within the EU by the year 2011, aviation from and to the EU by 2012.

In March 2007 the European Council decided to reduce the overall emissions of
equivalent CO,, making a firm commitment to achieve at least a 20% reduction in
absolute GHG emissions by 2020 compared to 1990.

The current proposal of the EC does not include any effects beyond the emission of
gases from the Kyoto basket, i.e., only CO. emissions are considered in the case of
aviation. However, in October 2007 the European Parliament Environment
Committee voted to include the effects of NO, emissions by taking into account an
impact factor of 2, despite the lack of scientific justification.
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In light of the above, what are the implications for ACARE?

In the past ACARE has seriously considered the environmental and climate impact of
aviation, e.g. ACARE put up the ambitious goals of reducing the specific CO,
emission by 50% and NOy by 80% by 2020.

Nevertheless neither of the two SRA editions (2002 and 2004) took ETS into account
as a possible boundary condition in its scenario-building exercises. The ETS concept
is new for the aviation sector and deserves deeper consideration for possible future
addendum of SRAs.

A dedicated task force was therefore created by ACARE and Terms of Reference
established.

The top level objective of the task force was to better understand the different
possible Emission Trading Schemes and their potential impact on the air transport
community and, on this basis, to provide advice to the ACARE stakeholders on R&T
topics to pursue in order to achieve a sustainable air transport system.

To support the above aim, the activity foreseen included an assessment of whether
ETS may (or may not) contribute towards the achievement of the ACARE goals.

ETS RATIONALE

Cap-and-trade systems, such as the EU ETS, rely on economics-driven tools to
effect climate change. Trading is more efficient than standards-based, legislative
approaches because it allows companies — not governments — to decide the best,
most cost-effective ways to reduce emissions.

The mechanism consists in establishing a cap on CO, emissions through the
allocation of permits (or CO. “credits”) to the various participants/plants of an
industrial sector. A certain amount of those credits is allocated for free, while the rest
might be auctioned by governments, i.e. has to be purchased by industries. In order
to achieve an emission reduction across all sectors over time, the total amount of
free permits will probably decrease with time, though different pathways might be
appropriate for different industrial sectors.

So, if a trading entity, e.g., an airline, is allocated a given amount of credits annually
to operate, but it needs more, it can buy the extra credits from another airline, or
create additional certificates via CDM/JI-projects or alternatively buy on an open
market from any other sector or company that has excess permits. By purchasing
permits from a company, an airline is theoretically refunding that company’s
investment in efficiency and CO, reduction. This is in essence the ETS mechanism.

CONSEQUENCES OF ETS AND EC CLIMATE TARGETS FOR AVIATION

Both, the extension of the EU ETS on aviation and the EC target of reducing
equivalent CO, emissions by 20-30 % (relative to the 1990 value) until 2020 may
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have a significant impact on aviation. In particular as these targets are in conflict with
the forecasted annual growth rate of 4-5 % for global aviation transport volume; this
growth rate corresponds to an increase of aviation transport volume by a factor of 1.7
to 1.9 from 2007 to 2020. (Note that the growths rates of aviation transport volume
vary from region to region.)

To meet the ambitious EU climate protection target the aviation sector will strongly
seek to reduce its specific emissions, though a critical option for aviation RTD
progress could be to purchase additional permits from other industrial sectors.
Additionally, aviation has also a long-standing commitment to reduce its non-CO,
climate impacts (from NO, emissions, from particle and particle precursors emissions
and from modifying cloudiness).

In order to obtain further substantial decreases of specific emissions (and potentially
also absolute emissions) more research is needed with respect to technological
improvements of airframes and engines, and with respect to operational procedures.
This may include revolutionary approaches off the current main stream in aviation
industry. This research effort is becoming even more challenging if negative effects
on noise level and local air quality at airports should be avoided in parallel.
Obviously, the two ACARE High Level Target Concepts that will be more relevant to
an ETS scenario will be the Ultra Green combined with the Highly Cost Efficient.

In addition to reducing CO, emissions more research is necessary to quantify the
non-CO; climate effects and to develop metrics that allow the inclusion of short lived
emissions from aviation (and from other industrial sectors) in climate protection
regulations.

Moreover, more research is needed to better understand the scope for addressing
non-CO, climate effects and possible ways to deal with trade-off among different
effects, e.g, CO, versus ozone from NO..

It has to be remarked that substantial efforts are already being made in this direction,
also in the context of EU Framework Programmes. For example AERONET Il and
ECATS are multi-subject networks aimed, among other things, at identifying gaps of
knowledge and needs for research and development in the context of aviation
emissions reduction. Another example is the Integrated Project QUANTIFY aiming at
the quantification of the climate impact of global and European transport systems.

New European initiatives (FP7, Clean Sky, SESAR) as well as National Programs
are aimed to provide useful context for performing such research as requested
above.

Further large-scale initiatives are also underway both at European and International
levels (with ECAC and ICAQ) to develop comprehensive toolsets for the modelling of
aviation’s emissions and noise, their impact on the environment and on the
communities living in proximity of airports. These tools, when available in an
integrated system, will be the natural framework for the simulation of ETS scenarios
and their economic implications.
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A more open dialogue between the different scientific communities and sectors shall
also be promoted, avoiding the creation of closed circles of expertise where
knowledge remains confined. This will increase the speed at which progress is
achieved.

ACARE RECOMMENDATIONS

ACARE therefore supports an integrated multi-disciplinary approach on the following
areas:

— Atmospheric sciences research:

= To better understand the physics and chemistry of the atmosphere, in
particular to quantify the climate impacts resulting from the emission of NO
and particle or particle precursors, and from aircraft-induced modifications of
clouds, i.e. from the non-CO- effects.

= To establish new metrics that allow the comparison of the climate impact of
short-lived effects with the impact from long-lived greenhouse gases.
Eventually, this would allow informed decisions on how to include the short-
lived effects in climate mitigation measures or environmental regulation, in a
way that ensures a fair comparison among industrial sectors and allows each
sector to minimize its climate impact.

= To establish space (geographical position and altitude) and time dependent
cost-functions that allow to include climate effects in an ATM system.

— Aircraft technology research:

= To minimize the CO, emissions associated with the whole air transport
system, considering the necessary trade-offs with other environmental
parameters like noise, NOy, water vapour and others, in view of an overall
optimization of the environmental impact.

= To continue research on understanding effects of aviation on the atmosphere
and in particular to provide the atmospheric scientists with different
combinations of aircraft speed and altitude to make sensitivity analyses for
better understanding of their impact on global warming, to optimize aircraft
and mission combinations, including new aircraft or engines configurations.
Advanced systems for real time prediction and assessment of "airspace
vulnerability" in terms of contrail/cirrus effects shall also be considered.

= To improve current technology solutions, including retrofitting, when
economically and technically viable.

— New energy concepts research:
= To investigate near, mid to long term options for alternative fuels in terms of
source, process and final product as well the impact on aircraft and engine
technology.
= To analyse the life cycle CO. emissions from different fuels, i.e., from
production to usage (well to wing) and their environmental impact on the local,
regional and global levels.
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To address economic aspects in terms of a cost benefit analysis of a transition
to alternative fuels, in particular to analyse economic effects on food prices
and markets when using biomaterial for the production of biofuels.

ATM and airport operations research:

To develop an operational ATM concept for 2020 and beyond to ensure that
the European ATM system can safely cope with a substantially increased
base load of traffic while ensuring that the (environmental) performance
advances of new generation aircraft are fully exploited.

To optimise ground trajectories, incorporating fully flexible taxi times. This will
require more research into automation at airports, linking Collaborative
Decision Making with Controller Pilot Data Link, low visibility procedures and
system-wide information management.

To explore operational towing: This requires a reassessment of airport
infrastructure as well as research into surveillance, guidance and control
systems, management of towing vehicles and impact on throughput.

To explore increased automation of operations in the air and at airports to
ensure efficient flows of traffic in a very high capacity context.

Airline operations research:

To better understand and quantify the potential for emissions reductions that
operational measures implemented by airlines (of varying business models,
route networks, aircraft types etc.) represent as a function of the market price
of carbon allowances.

To understand the relations between aviation as transport mode and the
growth of europes economy as a whole.

Economics research:

To understand how to achieve sustainability for operators and for the whole
value chain by assessing e.g. the elasticity of the demand for air travel under
different scenarios.

To understand the costs and benefits of potential additional regulatory and/or
operational measures for the limitation of the non-CO, effects of aviation as
well as their possible trade-offs with respect to emissions accounted for under
the Emissions Trading systems for aviation.

Transport research:

To study on how to use the best suited transport mode (for passenger as well
as freight) with respect to environment, costs, quality and time (modal shift,
optimising the total transport system).

To prepare (really) comparable studies on the emissions produced by the
various transport modes.

To analyse the current costs (taxes, regulations, instruments) to charge
environmental damage by the various transport modes and their impact on the
markets as well as their possible use for research to improve
sustainable/environmental friendly transport.

To optimise interfaces between air and surface transport, to reduce emissions
during the whole travelling (door to door).
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® STRATEGIC RESEARCH AGENDA ADDENDUM

EXECUTIVE SUMMARY

Introduction

The context in which aviation is operated is chang-
ing rapidly. This context embraces not only techni-
cal change and the development of economies
and businesses but also the growing realisation
that some important world resources are limited
and our climate is changing in ways that must be
mitigated.

It is four years since the last Strategic Research
Agenda was published and it is timely to look at
the nature of these changes and to determine
what changes may be necessary to the priorities,
pace or content of the SRA. The review was
undertaken by the Strategic Review Group within
ACARE.

This Addendum is intended to bridge the time
between the last SRA and a full review of aviation,
its direction and the technologies necessary to
support it. This full review is presently expected in
2010.

Progress on the Agenda

Progress on the technical topics of the Agenda
has been generally good but with less headway
being possible on institutional topics the pace of
which is limited by governments. Less funding has
been available for research than had been consid-
ered necessary and some items have therefore
been given a lower priority. About 200 projects
have been launched from the European
Commissions Framework Programmes in this
field worth about 2 B€.

Two very large Joint Undertakings have been start-
ed since the last SRA: “Clean Sky” a project devot-
ed to technologies that will improve the impact avi-
ation has on the environment and “SESAR” the
comprehensive change in European ATM.

Technical Issues

Three important areas have been identified for
increased priority: The Environment, Alternative
fuels and Security.

The Environment

Aviation is a component of environmental impact,
albeit presently a small one. However, it is grow-
ing and it becomes urgent that the aviation com-
munity should address the challenge to a sustain-
able aviation system. The challenge is in two
parts: both global climate change and local noise
and air quality. Much the more important is
addressing climate change although local condi-
tions are meeting a declining level of tolerance
around airports and this too is an urgent matter.

Three main factors arise in considering climate
change: the scientific understanding, the funding
and the technologies. The findings of the IPCC
point very clearly to the need to do something but
there are areas of detail where more understand-
ing is needed. Increased funding is vital if the evo-
lutionary and breakthrough technologies are to be
developed. Technologies are at the heart of the
matter and breakthroughs are required to
approach a state where aviation can reduce its
impact on the environment as fast as its growth
rate is adding to it.

Local air and noise performance needs to
address many of the same issues of COs, NOy,
and particulates, including noise. Public tolerance
appears to be reducing and visibility of new tar-
gets for the future as well as an independent
approach is therefore needed. Solutions must
include ATM components as well as aircraft com-
ponents.

Key Recommendations for the Environment

¢ Global climate change is the most serious
environmental issue which needs to be consid-
ered globally with Europe pressing for common
actions

¢ More investment is needed involving both pub-
lic and private capital.

e The application of new and advanced technolo-
gies is required in the field of aircraft but also
in the important area of ATM.




e The technical agenda should remain
unchanged for incremental improvements
and be accelerated towards breakthrough
and contributing technologies whether these
address reductions in COs, NO, particles,

contrails etc. on local or global levels.

¢ The phenomena and data relevant to aircraft
emissions should be better understood and col-
lected respectively.

¢ New concepts for the long term future should
be encouraged by support to innovative
research.

Alternative Fuels

The world’s fossil reserves of oil are declining as
consumption rises. Peak oil production may
already have occurred. The adaptation of aviation
to other fuels is not yet a necessity but its possi-
bility is certainly now a matter of concern. Current
fuels have high energy density and their systems
have been refined to deal with their particular
burning and ignition characteristics. Replacing
these fuels will be cheaper and easier if the new
fuels are “drop-in” rather than completely or par-
tially novel in their characteristics of use. A num-
ber of drop-in fuels are potentially possible from
coal, coal tar, or biomass etc. Alternative fuels
might include liquid hydrogen, liquid methane,
nuclear power etc.

The whole life environmental impact of fuel candi-
dates in their production, refinement, storage and
use needs to be studied carefully for every candi-
date drop-in or new fuel.

Key Alternative Fuel Recommendations

¢ The technological options offered by different
alternative fuels need to be studied in detail
along with the related environmental (“well-to-
wake”) and economic aspects.

¢ [nternational co-operation on these issues will
probably be necessary.

e Two parallel research efforts are needed
focusing (a) on drop-in alternatives to crude-
based kerosene fuel, within current basic jet
engine technologies and (b) on ‘revolutionary’
aircraft power systems.

The Security Challenge

Security threats have increased since the publica-
tion of the last Agenda. The impact of these
threats has been the imposition of increased
security measures at airports resulting in delays
for passengers increasing and not decreasing as
planned. Passengers see the responses to
threats being applied piecemeal and often not cor-
responding to the current threat assessment.
Whilst the systems in use have individually
become more capable they are being integrated
incoherently and unresponsively and this needs to
change.

In airborne security the favoured approach is to
work towards a system wherein the aircraft can
be controlled from the ground in an emergency.

Key Security Challenge Recommendations

® The system by which security requirements are
established should be reviewed with a closer
look at the causes of inconsistencies and
changes which rest mainly with regulatory and
political networks.

e More capable, wider scope and less intrusive
systems at the level of both deterrence and
detection should be developed.

e Variable performance capabilities should be
investigated to relate to a variable threat sce-
nario.

e Security research will need to be focused
towards a number of specific solutions at sys-
tem-level.

Most of the topics above are already contained in
the SRAs, which supports the robustness of the
Agenda. However, what has changed is the
increased emphasis on a more “systemic view”
and the need for rapid variation in threat.



Institutional Issues

Business Models

New business models are constantly under con-
sideration and this will not change. The technolo-
gies necessary to deliver a new business model
and the market for that model must clearly go
hand in hand if the resultant business is to pros-
per. Many new models will arise to exploit new
technologies and these are in the hands of the
business corporations that will make the new
technologies serve a business end. However, it is
also the case that technologies might be encour-
aged with greater knowledge of the business aims
that are unfulfilled in their absence. External fac-
tors such as fluctuations in exchange rates effect
business models and the technological solutions
required. Business models are also much influ-
enced by regulation changes. The Group con-
cludes that ACARE should cultivate a greater
engagement with the business and regulatory
world to ensure that technological outlets in new
business streams are being adequately factored
into the technical research programme.

International Collaboration

There is a pressing need for international collabo-
ration in the aviation community on issues of stan-
dardisation and alignment of processes, materi-
als, fuels, procedures and protocols, climate and
environmental impact and of regulation in these
areas. The Group understands this as strategic
collaboration. But Europe is not presently having
the impact on these strategic international mat-
ters that it should. The Group recommends
renewed engagement with these areas of interna-
tional concern. For this to be effective it will be
necessary that Europe equips itself better for the
discussions and negotiations with prepared data
and a strategic plan for their presentation before
international fora.

Another sort of international collaboration is com-
modity or commercial collaboration. This is under-
taken by companies for their own ends and has
very little relevance to initiation by ACARE, or by
national or European governments.

Key International Collaboration
Recommendations

Strategic collaboration should enable the
European air transport sector to benefit from the
increasing worldwide demand for air transport,
both in terms of providing services and in terms
of developing and selling products. The prime
issue for strategic collaboration is setting and
applying worldwide standards for aviation and
European industry must be as active as its
American competitors in the standardisation
arena.

Commoadity cooperation must be initiated by the
interests of the parties concerned in making the
particular collaboration effective in their context.
There will continue to be opportunities for collab-
oration in basic research but the balance of gain
and loss should be carefully considered before
embarking on such collaboration.

Infrastructure and Education

ACARE has been working hard to advance the
causes of a more integrated and appropriate
infrastructure. Numerous changes to establish
harmonised education and training systems with
voluntary accreditation systems with more
Industry-Academia partnerships will all increase
educational coherence, helping to ensure a supply
of trained, adaptable and mobile people attuned
to the needs of the future. The focus on maintain-
ing and upgrading ‘Key Facilities’ should be contin-
ued. Some advances have been possible but in
general progress has been slower than hoped
because many of the changes being promoted
require one or more governments to act in their
support and this has not happened at nearly the
rate that is required. ACARE is encouraged to
renew its communication with national govern-
ments to press for action in these areas in the
interests of a more effective and more cost-effi-
cient research community.




Conclusions and Recommendations

Overall the Group found that the current Agenda
is correct in its direction and content. Relatively
few but important adjustments are now indicated.
The dominating issue for aviation in the immediate
future is reconciling the pressure for reduced cli-
mate change impact with the growth in aviation
that brings enormous economic benefits. Further
downstream we expect the aviation community to
become involved in new challenges as the effects
of climate change, reduced resources of oil water
and land change the nature of the world. With
some of these issues remaining to be drawn into
the review expected in 2010 the Group’s principal
conclusions were:

¢ The present Agenda is endorsed in its essential
direction and content.

e Adjustments and accelerations are recom-
mended in the area of environmental technolo-
gy development, action on alternative fuel, and
on security systems.

¢ Revitalised action is indicated to encourage
faster and effective progress on the supporting
mechanisms that will make increased techno-
logical progress and effectiveness possible,
economic and useful.

e A new effort is recommended for international
collaboration that emphasises the European
contribution to globally relevant solutions for
aviation.

e ACARE should develop engagement with policy-
makers and industrial leaders as an essential
part of its understanding of the contributions of
the technologies that it supervises.

e The importance of the long-term is re-empha-
sised.
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ACARE position on
“A sustainable future for transport” (the European Transport Policy)
EC communication (2009)279/4

ACARE welcomes the publication of the EC communication on “a sustainable future
of transport (EC COM (2009)279/4) and the possibility for ACARE to participate in the
debate.

The communication outlines the EC’s political goals for a future sustainable transport
system on the basis of trends and challenges and the possible instruments to
implement them.

Based on its mission, ACARE would like to give inputs to the following topics:
- Sustainable transport system
- transport to respond to society’s needs
(safe, secure, accessible, environmental friendly, comfortable and affordable)
- transport networks and intermodality:
- funding/finances/pricing
- research, technology and Innovation to prepare solutions

Sustainable transport system

The EC communication is outlining, that the present economical and societal concept
will still need transport for goods and passengers,

According to its white paper, EC is looking for a decoupling of transport from GDP
development, but history has shown that previous decoupling efforts could not be
realized, as the global economic system is based on transport means (globalisation,
just in time production, ....) There may be constraints (e.g. from congestion) on
some areas of transport (particularly roads) which could effect the linkage between
transport growth and GDP but overall, and particularly for aviation, this goal seems to
be questionable if not unrealistic and has to be carefully reviewed.

Nevertheless a decoupling of environmental impact from transport growth is
necessary to create a sustainable transport system. Technology will be a significant
part of such solutions. Therefore policy should support the development of a
sustainable transport system, which allows growth of economic welfare, combined
with growth of transport, but with reduced impact on the environment. The
appropriate political goal should be the decoupling of the impact on climate from
growth of transport (and economy).




Transport to respond to society’s needs (safe, secure, accessible, comfortable,
affordable and environmental friendly)

EC assumes that pricing based primarily on the environmental impact will be the
main control option for the choice of the transport mode by passengers and goods.
From ACARE'’s point of view this assumption seems too limited' and has to be
widened.

Transport policies in general (and therefore also the future of research) will have to
respond to society’s needs, which have been identified by the group of personalities
in its Vision for European Aeronautics in 2020 as a safe, secure, accessible,
comfortable and affordable air transport system. Furthermore the society’s needs are
affected by the passenger’s choice of travel mode with regard to distance, time,
speed and reachability of his destination.

As this was accepted by all stakeholders (Member States, Commission, airlines,
airports, manufacturing industry, research establishments, Eurocontrol, regulators) in
the air transport system, ACARE has elaborated its strategic research agendas to
fulfil these widely by society accepted needs.

Following ACARE's approach, all transport related technology platforms (ERRAC,
ERTRAC, Waterborne) use in principle the same concept of challenges for their
respective transport mode.

ACARE would like to point out that the future global sustainable transport system
needs to be at the same time environmentally friendly, safe, secure, accessible,
affordable and comfortable. ACARE would like to propose to use this holistic
approach including all challenges with special emphasis on sustainability.

Transport means (vehicles, networks and intermodality)

To ensure the above defined sustainable transport system the various elements of
the global transport system and the system itself will have to be improved:
- innovation of sustainable vehicles
improvement of vehicle efficiency and sustainability incl. alternative fuels,
safety, security, comfort, increased routing capacity, seamless adaptation of
vehicles and infrastructure
- improvement of the individual networks (e.g. air transport system/SESAR,
Railroad/ETCS, ...)
Topics like Single European Sky, political and technological needs for efficient
and sustainable modal networks, accessibility of networks, ...
- improvement of the interfaces between transport modes / intermodality

! Provided a cheap system is not or barely (oder poorly) accessible and uncomfortable, only a few
customers will choose the cheapest solution (Example: Low cost airlines created a new market, but
only in very limited case they replaced the traditional airlines).



airports as link between air transport and road/rail transport, integration of air
transport with high speed rail transport, as well as understanding the impact of
transport on the climate.

Funding/finances/pricing
As outlined above pricing is a major point for choosing transport modes/means.
Before pricing can be applied with respect to the impact on the climate, it is

necessary to understand the complete impact of transport and its modes on the
climate.

This knowledge needs to be shared and agreed upon worldwide, to form a basis of
sound scientific, economic and social understanding of the environmental impact for
a global pricing system.

For some modes of transport a European system might be established as a pilot for
the rest of the world. But global transport networks and society’s choice of transport
modes like air transport, shipping and even rail and road transport will need a global
solution to ensure appropriate handling and also a level playing field for international
transport means.

ACARE encourages a worldwide approach to discuss and probably set up worldwide
systems for setting prices according to the environmental impact.

But pricing according to the environmental impact will not be sufficient to decouple
environmental impact from growth of transport (and economy). Additional efforts are
necessary to develop new technologies for transport to reduce the environmental
impact.

Therefore ACARE proposes that the income created from such pricing systems
should be (at least partially) (re)invested in the necessary research:

(pricing without investment in research will decrease transport with the consequence
of decreasing economic welfare, whereas pricing and reinvestment in research will
increase and support research, as only with better innovations transport and
economic growth can be decoupled from the impact on the climate, which should be
the primary goal)

Research, technology and Innovation to prepare solutions

Apart from regulative aspects a main driver for solutions will be appropriate research
and development for all levels of transport (global transport system, individual
transport systems like ATS, infrastructure, vehicles, propulsion).

Long product and system cycles will need strategic approaches, as decisions today
will have their impact in the longer future. The only way to ensure this is a continuous
debate between all related stakeholders, as done in ACARE, where MS, regulators,
manufacturing industry, operators, research, universities are working together to
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define jointly the strategy for aeronautical research in Europe (not only technically but
also with respect to institutional enablers).

The European research and innovation system needs to cover the whole innovation
chain from gaining knowledge, developing technologies, demonstrating technologies,
system demonstration and implementation. This will need the cooperation of all
research stakeholders from universities, research organisations up to industry,
including operators, regulators, ..., as outlined in the sketch below.

Sketch showing the whole innovation chain needed

Optimisation/Improvement of innovation and research processes in
Europe in order to enhance sustainable transport and to serve the spirit
of the European identification and integration process.

A 4

Innovation Chain

Creation of Technology Product
Knowledge development development
by Unis/REs by direct coop. by industry
Supported by involving the whole Res. supported by
industry community incl. Industry REs/Unis

ACARE has identified the following topics as guideline for future transport related
research. Work should cover the wide remit of the whole transport system:

- Atmospheric science research to better (or fully) understand impact of
transport (and transport modes) on the climate,

- Vehicle oriented research to cover societies needs, this will include
improvements on the level of the vehicle and in particular new energy
concepts

- Modal system research to improve the individual transport systems like air
transport, maritime, rail, road, also including operational aspects (like ATM,
airport, airline operation)

- Transport research to better understand how to use the best suited transport
mode, to compare the various transport modes, and to improve interfaces
between transport modes,



Main messages by ACARE (Summary)

To ensure a sustainable future transport system the political goal should be a
decoupling of environmental impact from growth of transport (and economy)

(Decoupling growth of transport from growth of economy seems not to be an

appropriate realistic goal)

Sustainable transport needs to respond to society’s needs and therefore
needs to be (in addition to environmentally friendly) safe, secure, accessible,
comfortable and affordable.

Several levels of transport need to be tackled: the overall transport system, the
individual transport modes and the various infrastructures incl. vehicles.

With respect to EC’s approach on pricing (costs related to the environmental
impact) ACARE would like to highlight the need to fully understand the various
impacts of transport and its modes/vehicles on the climate.

On the basis of a worldwide accepted knowledge ACARE encourages a
worldwide approach in case pricing on the basis of environmental costs is
applied.

Income generated from environmental based pricing systems should be (at
least partially) invested in research and technology in order to decrease the
environmental impact of transport and to decouple environmental impact from
transport and economic growth.

A suitable European research and innovation scheme needs to be maintained
and improved to ensure the complete innovation chain. This research system
needs to cover atmospheric, vehicle related, modal and intermodal system
related, and overall transport related research.

ACARE will continue to prepare the future for a sustainable air transport system as
part of a sustainable global transport system. Therefore ACARE will be glad to
continuously contribute to the debate on the future of transport.

e






ACARE position on Joint Programming

Introduction

In early 2007, the European Commission published the ‘ERA Green Paper’l. After
broad public consultation which ACARE contributed to, and which culminated in the
Lisbon Conference? “the Future of Science and Technology in Europe ” the Commission
launched a set of initiatives to overcome some of the perceived weaknesses of ERA. One
of these initiatives is Joint Programming3. Its primary aim being to respond to the need
of “Optimising Research Programmes and Priorities” expressed within the green paper.

In essence, “ Joint Programming involves Member States engaging voluntarily and on
a variable-geometry basis in the definition, development and implementation of
common strategic research agendas based on a common vision of how to address
major societal challenges ...... It aims to increase and improve the cross-border
collaboration, coordination and integration of Member States' publicly funded research
programmes in a limited number of strategic areas, and thus to help Europe boost the
efficiency of its public research funding so as to better address major societal
challenges...”

In December 2008, the Council endorsed the Joint Programming concept proposed by
the Commission. The Council “...welcomes the concept and objectives of Joint
Programming as formulated in the communication of the Commission" , underlines that
Joint Programming is a Member States’ led process with the Commission acting as a
facilitator, and "asks Member States to collaborate...to identify the themes for Joint
Programming chosen following broad public consultation...”

The Joint Programming concept is at an advanced stage of development, and it appears
that Joint Programming is to be first and foremost a public -public cooperation. It is
meant to address major societal challenges and overcome the fragmentation and
compartmentalisation of publicly funded research.

ACARE recognises the basic concept of Joint Programming. This paper highlights
ACARE'’s position, contribution and initiatives which aim to identify, develop and
implement a common strategic research agenda. ACARE has since 2001 developed a
vision on future research in the air transport sector and defined two editions of its
strategic research agendas which are influencing air transport research worldwide.

! EC Communication COM (2007)161 Final “The European Research Area: New Perspectives”, April 4, 2007
2 http://ec.europa.eu/research/conferences/2007/fst/index_en.htm, October 8-10, 2007

% EC Communication COM (2008) 468 final “Towards Joint Programming in Research: Working together to
tackle common challenges more effectively”, July 15, 2008
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"% Advisory Council for Aeronautics Research in Eﬁmpe:

Why is ACARE unique?

Before defining the ACARE position on Joint Programming, it is appropriate to provide
some historical perspective on ACARE. This would help appreciate the relevance of its
position.

ACARE was established in June 2001 and was, de facto, the very first European
Technology Platform (ETP). It came about before the ETP concept was even established.
Over the years, many new ETPs have emerged: over 35 are listed on
http:/ /cordis.europa.eu/technology-platforms/individual en.html. It is striking to see
that only a few ETPs, ACARE being one of them, claim openly their identity as advisory
councils. ACARE for example, discusses long term implementation issues and required
mechanisms with all the stakeholders to achieve the Strategic Research Agenda’s. Also
ACARE has been asked to provide an independent evaluation of the Clean Sky
proposal. Contrary to many other ETPs, from its very beginning ACARE has been
involving Member States as full members of the ETP, and not only through a mirror
group. The European Commission is also a full member of ACARE. Through this
Membership of ACARE, Member States and the European Commission have always
been in a position of ensuring that national programmes are aligned with each other
and with community programmes.

ACARE position on Joint Programming

ACARE welcomes the Joint Programming (JP) concept in principle as it will
complement existing mechanisms and considers that JP can be a powerful tool to
address societal issues;

e where societal relevance is high and major challenges exist beyond the
capabilities of individual Member States and where competitiveness is not the
primary research driver

e where the research community lacks structure, a clear vision and long term
strategic research agenda and where research is fragmented and
compartmentalised, or where effort is wasted in excessive duplication.

e where public leadership is currently missing as a necessary enabler towards
addressing major societal or socio-economic challenges and therefore where a
sufficient number of Members States are prepared to engage themselves and
pool together a critical mass of resources over a long period to address these
challenges jointly.

e where policy relevant research is needed, and therefore research programming
has to be primarily a publicly led process, particularly that for which the public
sector is the only real or major customer

ACAREpositionJP_Final.doc page 2 of 7
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ACARE believes that since beginning in 2001, it has enabled its members to
coordinate and programme research and technology development beyond the Joint
Programming concept now proposed by the Commission. Indeed, where the JP, as
projected by the Commission, is essentially a public-public programming tool with
research players involved primarily at the consultation and implementations stage,
ACARE has all research players, private and public, including the Commission and the
Member States, involved directly at the programming stage (SRA development).

The aeronautical research community is well structured in Europe (the unique character
of ACARE itself, as described above, is an illustration of this) and research in this sector
is relatively well coordinated at Community level (ASD for industry, EREA for research
organisations and EASN for Universities) as well as through bi- or multi-lateral
agreements between stakeholders. In addition, there is an ongoing specific ERA Net
(Air TN) in air transport coordinating national research programmes. An example of
this is where AirTN successfully initiated joint calls between Germany and Austria.
Furthermore, national research programs are already open for joint applications from
organizations outside the host country thus overcoming national borders. Developing
Air TN into an ERANet+ could be a significant step towards developing further joint
activities. Therefore, it could be suggested that research in the aeronautical and air
transport sector is far less fragmented and less compartmentalised than in other
sectors and already bears several of the characteristics of the new Joint Programming
concept proposed by the Commission.

The societal challenges and ‘Greening and Environment” are very high on the agenda
of the aeronautical and air transport sector and of ACARE, and are addressed by both
public and private stakeholders.

Competitiveness and European leadership are also top-level objectives for the
aeronautical and air transport sector. Indeed, this sector continues to evolve in an arena
of fierce competition worldwide. Europe is competing not only with its traditional US
competitors, but increasingly also with emerging economies. In order to maintain its
competitiveness, the sector needs to remain highly research intensive. Currently, the
European aeronautical sector is spending 12.4% of its turn over on R&D#, of which over
70% is coming from industry (up to 85% if one considers civil aeronautics alone), the
rest (30%, or 15% for civil aeronautics alone) coming from public funding. This is far
better than the Barcelona requirement (at least 2/3 from industry, less than 1/3 from
public funding). With such a large amount of R& D investment coming from industry,
it is clear that the private sector has to be closely associated with the programming
aspects of research in its sector.

* ASD Facts & Figures 2007 http:/ /www.asd-europe.org/content/default.asp?PagelD=16
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Further, ACARE believes that maintaining competitiveness on the global market
requires maintaining a certain amount of healthy competition between stakeholders
internally within Europe. This holds true not only for the aeronautical sector but also
for other sectors with a significant competitive dimension. Therefore ACARE suggests
that the Joint Programming concept should be balanced with competitive national
research activities in order to keep a healthy balance between collaboration and
competition. This would be inline with the long term interests of European industry.
Joint Programming should meet subsidiary principles: it should not be seen as an
alternative, but as a complement to existing research mechanisms, instruments and
national programmes. Furthermore, independent of the instruments and schemes, the
funds for aeronautics should increase in order to maintain investment in R&D in
Europe to address market based grand challenges such as European leadership, as well
as environmental and other societal challenges

ACARE believes that Joint Programming should be considered as one of the elements of
future European Research Area. Joint Programming may also have merit in
addressing "grand challenge" driven research for addressing major societal
challenges. In some cases, the public sector is setting the research agenda and results
are needed to develop public policies. Examples could be safety & security or
environmental studies near airports. In such cases Joint Programming may indeed bring
added value to support coordinated public research in Europe.

However, ACARE proposes that a full spectrum of research instruments exist in the
future European research area that are dedicated to specific challenges and specific
objectives. The ongoing discussion and debate taking place on ERA governance
(Ljubljana process, Vision 2020), FP6 evaluation (Rietschel report), FP7 progress and
monitoring, FP7 mid term review, etc. that will undoubtedly influence the future
organisation of research in Europe at all levels (community, intergovernmental,
national). Of particular importance is the recommendation of the Rietschel report that
Research should be organised around 2 main pillars:

e Curiosity-driven research or "Great Ideas" in a bottom-up approach: this can be
interpreted as covering what is currently considered under the "Ideas"
programme and possibly some parts of the "People" programme of the current
FP7.

e '"Grand challenge" driven research for addressing societal challenges in a top
down approach.

ACARE notes in particular that this omits the challenges of European competitiveness
and ACARE sees competitiveness as a third pillar.
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One of the main challenges in Aeronautics and Air Transport is reduction of the
environmental footprint of Air Transport. When taking into account that Air Traffic is
expected to grow in the coming years, the enormity of reaching sustainable air transport
becomes clear. The major issues of noise and emissions are being tackled mainly
through the competitive research programmes in the Commission and Member States.
In the minor areas where the public sector is setting the research agenda in aviation
environment, e.g. where organisations are developing their own environmental models,
both in Europe and even outside Europe, increased coordination might be one area
where a Joint approach between Member States could bring benefits. ACARE suggests
that this topic could be considered to build experience in Joint Programming.

ACARE would like to recommend that Joint Programming can be only one of the
processes of addressing the above second pillar. In recognition of the rejection of the
"one size fits all" method, European research should leave ample room for other
avenues than Joint Programming to address grand challenges and in particular,
amongst these, the challenge of competitiveness. In effect ACARE agrees with the
Rietschel report saying that only "... a limited number of challenges of paramount
societal concern should be strategically addressed via JP initiatives". This is also
recognised in the Commission proposal on JP where the concept is to be applied “in a
limited number of strategic areas”.

ACARE believes that there is an important pillar missing in the preparation of FP8. The
current framework (FP7) is based upon an overarching objective given within the FP7
decision® it states, "..The Community has the objective, set out in the Treaty, of
strengthening the scientific and technological bases of Community industry, thereby
ensuring a high level of competitiveness at international level...". ACARE believes
that competitiveness, which was the main justification behind FP7, cannot simply
disappear from the explicit objectives of FP8. ACARE is in no way disputing the
relevance of the two pillars Great Ideas and Grand Challenges, but believes that
Competitiveness deserves to be a pillar in its own rights in FP8. ACARE believes that
neither Joint Programming nor JTIs alone would be sufficient to cover the long term
research needs of the aeronautical and air transport sector. Under such a
Competitiveness pillar should be traditional collaborative research, including small,
medium and large size projects, as in the current “Cooperation” specific programme
of FP7. As imperfect as it may be, the Cooperation programme has demonstrated its
capability to involve research organisations and supply chain SMEs from small member
states.

> http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=0J:L:2006:412:0001:0041:EN:PDF
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The proposed Joint Programming concept calls upon the Commission to be involved
essentially as a facilitator and not necessarily as a funding contributor. ACARE stress
the importance of the EU in providing a significant financial community
contribution to addressing grand societal challenges and becoming involved in Joint
Programming initiatives, without setting the rules of a process which remains
primarily a Member States responsibility. Setting up distinct parallel initiatives between
Member States and the EU would in the future lead to extra coordination efforts
between these two.

ACARE welcomes the consultation process led during the summer of 2009 on Joint
Programming. This process should include all stakeholders involved in Research
Programming. In Aeronautics and the Air Transport industry, research establishments
and universities are involved in this planning and should be consulted. The experience
of the current Air TN shows that Member States can delegate their ERA-Net role to
public research organisations. In addition, in the aeronautical sector, research
infrastructures are key to maintaining and enhancing the competitiveness of European
industry and tackling the environmental challenges. Many of these research
infrastructures have been created on a national basis and are often operated by national
public research organisations, but over the years have acquired a European or even
worldwide dimension. Therefore research infrastructures should be given due
consideration in the Joint Programming process.

Finally, ACARE would like to stress that Joint Programming should be aligned with the
welcomed simplification of European research and in particular, that the existing
instruments and funding schemes should be maintained.
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1. ACARE welcomes the JP concept, complementary to current instruments, which
is potentially relevant to overcome R&T fragmentation or addressing major
societal challenges through multinational public-public partnerships.

2. In the aeronautical and air transport sector, ACARE has enabled a coordinated
RTD programming since 2001. ACARE includes all players (private, public,
including Member States), and has developed a common vision, strategy and
research agenda to meet societal needs and win global leadership.

3. Research in Aeronautics and Air transport is far less fragmented and com-
partmentalised than in other sectors. Further coordination of national
programmes is less needed, except for research infrastructures.

4. The main part of R&D funding (~85%) for civil aeronautics is coming from the
private sector. Therefore private stakeholders cannot be excluded from the
programming, and the consultation process on JP, including governance aspects,
should involve both public and private organisations.

5. For technical intensive sectors where competitiveness is a major driver for
research, internal competition is required. As a coordination tool JP may be more
appropriate for upstream research than for applied and competitive research.
ACARE believes that a healthy balance and a continuum has to exist between
competition and cooperation, i.e. between competitive research and JP. Therefore
significant parts of national programmes should remain under national control.

6. JP may be a way to address grand societal challenges. However, existing
instruments such as the Cooperation Programme of FP7, should be kept in future
European research plans such as FP8, in addition to JPIs and JTIs.

7. As JP addresses major societal challenges, the Commission should be more than a
facilitator, it should commit itself financially to the implementation of JPIs,
without however setting the rules.

8. The JP concept has to be developed in terms of its governance, its relation with
existing mechanisms (national and EU programmes) and instruments
(ERANETS). JP should not have the effect of making the operational aspects of
research more complex by creating new instruments/funding schemes.

9. ACARE stresses that the Aeronautics and Air transport sector (including the
Member States) have a shared societal responsibility in reducing its impact on
environment & climate change. This is mainly being met through the competitive
programmes but this also includes for example research for the sole benefit of
public bodies. In that respect, possible JPIs on these grand challenges may have
their benefits and ACARE is ready to consider a contribution to such initiatives.

10. ACARE will keep analysing in the future whether Joint Programming can
possibly bring added-value in complement to all already existing schemes, and in
line with the needs and demands of its stakeholders. Any new activities and
initiatives should be rooted on the two top level objectives of ACARE: serving
society’s needs and ensuring global leadership by Europe.
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1 Background

Aviation has dramatically transformed society over the past
40 years. The economic and social benefits throughout the
world have been immense in ‘shrinking the planet’with the
efficient and fast transportation of people and goods. The
growth of air traffic over the past 20 years has been
spectacular, and will continue in the future, particularly in
the growing markets of the Far East.

The European Air Transport sector made up of Civil
Aeronautics and Air Transport generates a turnover in
excess of Euro 94 billion and represents a pinnacle of
manufacturing which employs almost half a million highly
skilled people directly and spins-out technology to other
sectors. About 2.6 million indirect jobs can be attributed to
air transport related activities and a contribution of around
Euro 240 billion to gross domestic product.

ACARE brings together over 40 members who represent the
whole spectrum of stakeholders in the European air
transport community: the aeronautics industry, airlines,
airports, air traffic control service providers, the European
Commission, Member States, research institutes and
academia. The top level objectives are to:

® Meet society’s needs for a more efficient, safer and
environmentally friendly air transport;

® Win global leadership for European aeronautics, with
a competitive supply chain, including small and
medium size enterprises.

ACARE's primary mission has been to establish and carry
forward a Strategic Research Agenda (SRA) aimed at
influencing all relevant stakeholders in the planning of
aeronautics research programmes, at National, EU and even
private levels. The SRA is not a research programme, but
rather a roadmap outlining the strategic orientations which
should be taken if Europe is to meet society's needs for
aviation as a public mode of transport as well as noise and
emissions reduction requirements in a sustainable way.

The SRA provides strategic goals and Research and
Technology (R&T) roadmaps for proposed solutions to
achieve the objectives outlined in Vision 2020. The SRA goals
have had a clear influence on current aeronautical research.
There is strong evidence of a vigorous programme of
Aeronautics and Air Transport research, which is already
delivering important initiatives and benefits for the aviation
industry, including: EU collaborative research in Aeronautics
and Air Transport (EC's Framework Programme research), the
Clean Sky Joint Technology Initiative, the SESAR Joint
Undertaking, national programmes in many Member States
and research establishment as well as private company
programmes.

This document details examples of success stories, as well

as benefits that go beyond aviation, associated with
technology developed as part of the National programmes
and those of the Strategic Research Agendas for Aeronautics
and Air Transport.




AERONAUTICS AND AIR TRANSPORT RESEARCH: SUCCESS STORIES

2 Research and technology timescales

Research in air transport takes time and this, in part, is
determined by the stringent safety requirements prevalent
in this sector. The elements of the phased research
programme comprise a range of Technology Readiness
Levels (TRL). The chart below details the timescales that are
involved in typical research programmes within aviation.
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Typically, the ‘Research and Development’ phase will It is also worth noting that aircraft typically remain in service
establish technology from TRL level 1 to TRL level 3. The for 30 to 40 years. This means that in aviation where
‘Demonstration’ will take this input to develop technology products are highly developed and complex, the total

to TRL level 6. Together these form the ‘Research and technology life cycle could be around 50 to 60 years.
Technology Acquisition’ phase detailed in the chart above

which can take up to ten years to achieve.

Deployment of the technology in the market place as part
of the ‘Product Development’ phase can take a further five
years plus.




3 Institutional enablers

ACARE has published two editions of the Strategic Research
Agenda in 2002 and 2004, followed by an Addendum in
2008. The first edition (SRA-1) was driven by five major
Challenges, each of which addressed a set of the Vision 2020
Goals through research and technology development
roadmaps.

® Quality and Affordability — delivering to passenger,
freight and other customers the increased quality,
economy and performance they need.

® Environment — meeting continually rising demand while
reducing the environmental impact of manufacturing,
operating and maintaining aircraft.

® Efficiency of the Air Transport System - rising traffic
should not exacerbate the downsides of congestion,
delay and lost opportunities. The efficiency of the whole
system must be substantially improved, which will call for
the introduction of radical new concepts.

® Safety — convincing passengers and society at large that,
notwithstanding greatly increased traffic, commercial
aviation has to further reduce the risk of accident in order
to remain extremely safe.

® Security - devise methods that will improve security, on
a global basis, within a highly diverse and complex
system.

Complementing the SRA, ACARE has identified a number of
policy-related aspects, which are key to a successful
implementation of the SRA. They constitute the so-called
institutional enablers:

® Recognise Aeronautics and Air Transport System as a
distinct European and National priority and enabler for
growth;

® |dentify and preserve Europe’s research infrastructure
requirements;

® Maintain R&T support mechanisms at both European and
National level;

® Encourage sustained flow of competent, trained and
motivated people;

® Ensure coordination at all levels from integrator to SME in
innovation and exploitation;

® Ensure certification and qualification procedures for a
safe Air Transport System meeting society’s needs.




4 Achievement of objectives

An analysis of research conducted within the Framework
Programmes to date shows that both aims of meeting
society’s needs as well as winning global leadership for
European aeronautics are well covered by the funded
projects. This is considered a good balance between the
two top level objectives outlined on page 2.

At the level of the five Challenges, allocation of 51 per cent
to Competitiveness shows the high industrial interest. These
also seem to be appropriate in the sense that the three
areas Environment, Safety and Security and ATS Capacity are
covering roughly the society’s need, thus in good balance
with Competitiveness.

IPs and STREPs - Distribution of funding per Top Level Objectives

oo Totals IPs and STREPs funding 884.2 Me

Society needs Industry leadership

IPs and STREPs - Distribution of funding per WP area

Totals IPs and STREPs funding 884,2 ME

Competitiveness Ervironment Safety and security ATS Capacity
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5 Portfolio of success stories

This Section provides examples of In recognition that there is complementary research at a
. European and National level that ultimately brings
resea rCh prOJects that have been together a complete picture of this effort, examples are
completed since the formation of drawn both from European Framework Programmes as well
as National Research Programmes from Member States.

ACARE and the launch of research

. The examples, categorised in support of the key challenges,
programmes in Support Of the include the following:
Strateglc ResearCh Agenda' 1 Quality and Affordability

Advanced Low Cost Aircraft Structures (ALCAS)

Automated Repair and Overhaul System for Aero Turbine
Engine Components (AROSATEC)

Value Improvement through a Virtual Aeronautical
Collaborative Enterprise (VIVACE)

Significantly Lower Community Exposure to Aircraft Noise
(SILENCER)

2 Environment

Efficient and Environmentally Friendly Aircraft Engine
(EEFAE)

Technology Enhancements for Clean Combustion
(TECC-AE)

Glare Allowable Development & Verification Program GTO
(1998 — 2003)

3 Efficiency of the Transport System

Crosswind-Reduced Separation for Departure Operations
(CREDOS)

Supporting Platform for Airport Decision-Making
and Efficiency Analysis (SPADE)

4 Safety and Security

Inflight Lightning Strike Damage Assessment System
(ILDAS)

Optimised Procedures and Technologies for
Improvement of Approach and Landing (OPTIMAL)

Improved connections between pilots, aircraft and
ground systems (UPLINK)




AERONAUTICS AND AIR TRANSPORT RESEARCH: SUCCESS STORIES

5.1 Quality and affordability

Advanced Low Cost Aircraft Structures (ALCAS)

Led by Airbus UK with 58 partners and a research budget of Euro 101 million.

Carbon Fibre Aircraft Primary Structure leading to reduced weight, manufacturing and maintenance costs.

ALCAS has managed resources equivalent to 530 person-
years and succeeded in all three main goals on:

® cost effective application of carbon fibre composites to
aircraft primary structures;

® weight saving potential; and
® reducing manufacturing and maintenance costs.

ALCAS continues the work of previously successful FP

research efforts (eg TANGO) and ensures that the next
generation of products significantly reduces the direct
operating costs of the operators.

ALCAS improved structural efficiency to:

® reduce acquisition cost, through improved material
utilisation, design and manufacturing processes;

® reduce operator fuel costs through lower airframe
weight, which also reduces environmental impact.

Automated Repair and Overhaul System for Aero Turbine
Engine Components (AROSATEC)

Led by BCT GmbH with seven partners and research budget of Euro 2.3 million.

Jiie

The AROSATEC consortium have developed a new data
management system which will constitute the core of a fully
automated overhaul process, integrating individual steps
into a comprehensive automated repair chain that is more
competitive and provides better quality than manual work.

The success is due to the innovative ideas developed by
complementary partners bringing together different skills
,/ p and knowledge to the project, in particular SMEs.
' / Participants included software specialists and experts in
scanning, milling and welding technologies. Importantly,
the project involved several SME partners, including
BCT GmbH itself. SMEs are widely considered to be drivers of
innovation in an industry dominated by giant corporations.
All the partners were very committed to the achievement of

the project goals which are important for their own
companies’ business.




Value Improvement through a Virtual Aeronautical

Collaborative Enterprise (VIVACE)

Led by Airbus with 62 partners and research budget of Euro 75 million.

The Virtual Enterprise Collaboration Hub
ACE An Orchestration of Process & Data Services
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The project was to develop a collaborative design
environment and the associated processes, models and
methods. The objective is for this environment to support
the design of an aircraft and its engines as a whole,
providing to the aeronautics supply chain virtual products
with all requested functionalities and components in each
phase of the product engineering life cycle.

The targets were to:
® halve the time to market for new products;

® increase the integration of the supply chain in the
network;

® maintain a steady and continuous fall in travel charges.

VIVACE, as a strategic European Aeronautics project, has
been successful in building and disseminating the tools
supporting a‘Behavioural Digital Aircraft’ This Digital Aircraft
model enables the concept of ‘extended enterprise’ where
all stakeholders from aircraft integrator to systems and
components suppliers work together and concurrently to
design the same virtual aircraft, avoiding multiple interfaces
between different software and databases.

A tangible proof of success is that Airbus management is
committed to implementing these practices in their design
and engineering structures.

Significantly Lower Community Exposure to Aircraft Noise (SILENCE(R))

As a six year European Union project dedicated to the
reduction of aircraft noise, SILENCE(R) regrouped over

50 companies (including Airbus Industrie, Rolls-Royce, MTU
Aero Engines and Snecma), along with research centres and
universities. SILENCER® has a budget of Euro 112 million,
about 50 per cent of which is funded by the EC. Snecma is
the programme coordinator.

SILENCE(R) has delivered significant steps towards the
ACARE 2020 research goals of reducing aircraft noise by
10dB per operation. Combined with novel low noise
operational procedures studied within the same timeframe,
the SILENCE(R) technologies have accomplished the 5dB
mid term noise reduction objectives of the EC Research
Framework programme.

The aim of SILENCE(R) was the large-scale experimental
validation of noise reduction solutions concerning the
engine (aeroacoustic design, active technologies), the
nacelle (aeroacoustic design, innovative acoustic treatment,
active noise control), and airframe (aeroacoustic design).

SILENCE(R) has successfully carried out testing on more than
35 prototypes to validate ten technology concepts from the
noise reduction standpoint. These include in particular a
series of Advanced Low Noise Fan Rotors as well as the
elements of a complete low-noise nacelle (Negatively
Scarfed Intake, 'Squid'nozzle fitted with high frequency
liner) flight tested on an Airbus A320. Flight tests were also
carried out on an Airbus A340 with landing gears equipped
with aerodynamic fairings.
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5.2 Environment

Efficient and Environmentally Friendly Aircraft Engine (EEFAE)

Led by Rolls-Royce with 19 partners and research budget of Euro 101 million.

The EEFAE technology platform aim was to test advanced
technologies capable of providing significant improvements
to future generations of aero engines. The project built two
vehicles to integrate and test a range of new aero engine
technologies with the objective of:

® reducing fuel consumption and CO, emissions

® reducing NOx emissions (relative to ICAO 96 standard)
® reducing cost of ownership

® improving reliability

® reducing life cycle cost.

The first vehicle built and tested was ANTLE (Affordable
Near Term Low-emissions Engine) to test a range of
technologies suitable for implementation in new three-shaft
engines in the thrust range 50 to 110klbs. The technologies
validated included the HP compressor, combustor, all stages
of the turbine, control system, tail-bearing house, oil system
and the advanced accessory gearbox.

The second vehicle was CLEAN (Component validation
for Low-Emissions Aero eNgine). This is the first
application of technology initially developed for a geared
turbofan engine and in the longer term for an inter-cooled
recuperative aero engine. The technologies validated
included active surge control, HP compressor, combustor,
turbine, control system, turbine exhaust casing and heat
exchanger.

The technologies successfully validated by the two vehicles
forming part of this project are available in new aero
engines entering service since 2008.




Technology Enhancements for Clean Combustion (TECC-AE)

Led by Snecma with 17 partners and research budget of Euro 11.9 million.

TECC-AE will have a major impact on short and long-term
engine manufacturer competitiveness as it will provide:

an acceleration towards the entry into service for lean
technologies based on internally staged injection
systems;

knowledge and material for optimising the relevance of
the technological strategy developed during the R&T
phase to gain excellent performance (both operational
and environmental) while maintaining exploitation costs
at market acceptance levels;

an increase of the technology robustness regarding some
vital trade-off (NOx emissions reduction/combustor
durability, transient operations/coking, CO-UHC
emissions/NOx emissions);

knowledge and multi-physics CFD methodology for
scaling technology and for carrying out performance
optimisation for the whole combustion system, ensuring
that the product will have optimal environmental and
operational performance;

® an extension of the acquired knowledge to the problem
of lean combustion and its embodiment into a more or
less automatic system, (which is of vital importance for
ensuring that the combustion system will be designed
within the shortest possible time, and will fully meet its
operational and environmental objective performance).

This is a good example of a Level 1 project with a very
sound scientific content involving both experiments and
modelling. It is expected that a number of publications will
result but also development in a number of key
technologies that will pave the way towards the
development of low NOx combustors. It is an interesting
example of a true, effective and well balanced collaboration
between industry and academia/research centres on an
industrial applied research problem where several tasks are
likely to produce new knowledge and some innovations.
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Glare Allowable Development and Verification Program GTO

(1998 - 2003)

An example of a National research programme in the Netherlands on glass fibre reinforced aluminium (Glare).

Fibre Metal Laminates have been developed between 1970
and 1990 by the TU Delft, the Netherlands as a solution to
enhance the fatigue properties of bare aluminium. In the
90's industrial partners became involved: Alcoa, a US
aluminium manufacturer and AKZO, manufacturer of aramid
fibres joined forces with the TU Delft to develop Arall, an
abbreviation of Aramid Fibre reinforced aluminium. In a later
stage glass fibre reinforced aluminium was developed to
give better compressibility strength. Applications that were
developed included fuselage panels, pressure bulkheads,
flap skins and more.

At the end of the 90’s, Stork Fokker and Airbus worked
together to commercially apply Glare on the A380. As a

basis for the qualification, a large programme under the
name GTO (Glare Technologie Onderzoek) was launched in
1998 in the Netherlands to establish the design allowables
over the full spectrum of operational conditions. This
programme was funded by national funds through NIVR, the
Dutch Agency for Aircraft Development.

Under the GTO programme, large quantities of Glare
samples were produced under a certified process. These
samples were tested to establish the static, fatigue and
damage tolerance properties under the full range of
operational conditions. Besides, an extensive ‘effects of
defects’ programme was executed to determine the
acceptance criteria for anomalies in the production. As an
example, the maximum size of a void in the laminate was
determined. Above a certain threshold value, the anomaly
either could result in a repair or in scrap, below the
threshold, it is‘use as is’

The programme has contributed to a large extent in the
certification of Glare for the A380. The EIS was a great
success for the Glare development team. The high
expectations with respect to weight reduction and
maintenance free operation were met.
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5.3 Efficiency of the transport system

Crosswind-Reduced Separations for Departure Operations (CREDOS)

Led by EUROCONTROL with ten partners and research budget of Euro 5.4 million.

The CREDOS consortium delivered a mature and detailed
baseline Concept of Operations, together with a
consolidated Validation Case, (including safety, human
factors and cost benefit considerations). The documents
were made freely available to any airport or Air Navigation
Service Provider (ANSP) interested in implementing the
concept.

The concept development and validation were carried out
based on actual airport information, including actual
vortices records collected at the Frankfurt airport.

The consortium managed to efficiently collaborate with the
Federal Aviation Administration from the United States,
which enabled an early alignment of European solutions
with American thus creating a consistent transatlantic
baseline approach to tackling adverse wake vortex effects.

The consortium managed to generate the largest collection
of real traffic and wake vortex data ever producted
worldwide. This created a solid baseline for the validation of
the concept and an extremely valuable data set for
progressing on the theoretical understanding of wake
vortex phenomena, notably made possible by participating
universities. The collaboration with the FAA to come up with
a coherent approach to wake vortex issues and the
exchange of data collected by the FAA on US platforms and
by CREDOS in Europe was extremely effective and certainly
much appreciated from both sides.

Supporting Platform for Airport Decision-Making and Efficiency

Analysis (SPADE)

Led by NLR with 16 partners and a budget of Euro 18.9 million (phase1 and 2).

The SPADE project addresses airport efficiency. Phase 1 aim
was to develop a complete design of the decision support
system and implement two mock-ups to demonstrate
computational capabilities, functionality and validity of
concepts. The anticipated result formed the basis for actual
realization of the system in phase 2.

The aim of phase 2 was to implement, test and evaluate a
user friendly decision-support system for airport

stakeholders and policy makers. The system integrates a set
of airport case studies in the form of decision-making
questions. Each case study concerns one or more specific
airport decision-making questions on development,
planning or operations and enable trade-off analysis for a
variety of measures of airport effectiveness (eg capacity,
delay, level of service, safety, security, environmental
impacts, and cost-efficiency).




5.4 Safety and security

Inflight Lightning Strike Damage Assessment System (ILDAS)

Led by NLR with 12 partners and research budget of Euro 4.2 million.

The innovative and efficient measurement system Concept
Prototype in-flight measurement of lightning strikes to
aircraft was realised and actual tests have been performed
as planned (with a real A320 on ground). From the start of
the project two major Maintenance, Repair and Overhaul
(MRO) companies, Air France Industries and Lufthansa
Technik have been heavily involved. The ILDAS results
showed that effective use of the innovative internal window
sensors is certainly possible, which is a major achievement
of the project.

Initial objectves were met. ILDAS system is capable of
in-flight measurement of the properties of actual lightning

strikes. Airbus may pursue further testing, especially if
weather events with lightning become more usual and/or
extreme. Quite a degree of interest was raised beyond EU,
for instance, by the main aviation safety agency: Federal
Aviation Administration (FAA) in the US. ILDAS obtained the
Best Paper Award at the International Conference on
Lightning and Static Electricity held in Pittsfield US. ILDAS is
also of interest regarding Helicopter safety, as increasing
off-shore operations in storm prone regions.

Optimised Procedures and Technologies for
IMprovement of Approach and Landing (OPTIMAL)

Led by Airbus with 23 partners and research budget of Euro 42.3 million.

The benefits of Optimised Procedures and Techniques for
IMprovement of Approach and Landing (OPTIMAL)
innovative approach procedures were:

® Environment: Reduction of noise, fuel consumption and
emissions
Enablers: Continuous Descent Approach (CDA) for aircraft,
steep approach for rotorcraft, low Required Navigation
Precision (RNP)-Area Navigation (RNAV) approach.

® Increase of airport capacity
Enablers: low RNP-RNAV approach, simultaneous non-
interfering IFR procedures for rotorcraft, dual/displaced
threshold approach.

® Safety improvement
Enablers: enhanced vision system, approach with vertical
guidance.

® (Cost-effectiveness improvement
Enablers: Continuous Descent Approach, LPV5 approach,
Satellite Based Augmentation System (SBAS), Airborne
Based Augmentation System (ABAS), Ground Based
Augmentation System (GBAS), low RNP-RNAV approach.

All project objectives were met and OPTIMAL demonstrated
that the studied procedures provide in general the expected
benefits in terms of capacity, safety and/or environmental
impact and that the procedures are feasible. The OPTIMAL
project delivered some validated, innovative concepts and
promising results, which will certainly contribute to the
SESAR JU and the implementation of the future European
Air Traffic Management (ATM) system.
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Improved Connections between Pilots, Aircraft and Ground Systems

(UPLINK)

Led by EUROCONTROL with a research budget of Euro 576 million.

This aim of this programme was to provide datalink
connecting pilots and controllers or aircraft and ground
computer systems in order to have fewer
misunderstandings and reduced workload for controllers as
part of their management of airspace. This would as a
consequence lead to increased safety and efficiency.

The deliverables were split between air and ground aspects
(EC Euro19.3 million for airborne acceleration). Although
system operational validation began at the time when
Vision 2020 was established in 2000, full European system
deployment is envisaged by 2015.

Operation
ANSPs 2013

20156
Aircraft 2011 - forward fit

Operators 2015 - retro fit
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6 Aviation’s technology development and
innovation spill-over effects in other sectors

The technology developed by Air Transport not only
contributes to the European aviation sector but also has
spill-over benefits that provide advantage to other sectors.

Aviation technologies are catalysts for innovation,
enabling the fertilisation of developments in many other
areas, sectors and domains. Here are some past and
ongoing examples of the numerous spill-over effects that
aviation'’s high technologies and innovation have had on
other domains:

® Complex systems and information technologies
including Computer Aided Design, Computational Fluid
Dynamics, virtual reality, critical software and systems,
micro-computers and vocal command systems.

® Health and medicine, computer, information processing
and telecommunications with applications of new
Ti-alloys prosthesis, ultra-sound scanners, new laser types,
digital imagery and related data-processing.

@ Automation, robotics and advanced materials including
manufacturing technologies and processes, precision
tools, manufacturing robots, advanced welding
techniques, innovative materials and composites.

® Systems for other modes of transport (eg AMADEUS
system used by SNCF French rail) were adapted and
benefited from Global CRS systems (Computer
Reservations Systems) or GDS (Global Distribution
Systems) which were first introduced for airlines in
the 1960s.

® Measurement methods and sensing technologies
developed for aviation provide benefit to various
domains (advanced sensors and probes, temperature,
pressure measurements, non-destructive testing
processes, etq).

® Sports, home and leisure have also benefited from
technology emerging from aeronautics with applications
including composites sport equipments and gears,
break-proof and scratch-proof lenses for optics, high
performance light batteries.

Aviation’s unique safety and certification standards warrant
complex methodologies and processes to introduce
aero-innovations to the market. Applications of such
techniques including the modelling of risk management
and mitigation, fault-proofing for complex systems can be
read across to other sectors.

Beyond the direct catalytic effect for technology, aviation
also has indirect benefits to other sectors allowing fast and
safe mobility and exchanges in Europe thus contributing to
the growth of the European economy as a whole.

OECD high-tech classification

Aviation and aerospace is a leading sector for high
technology and innovation identified by the OECD
(‘High-tech trade by enterprise characteristics, Alexander
Loschky, EC Joint Research Centre, 2009). This classifies
industries according to their technology intensity, and

approach according to finished products:
® Aeronautics and space technologies
@ Artificial intelligence

® Biotechnology

® Energy

® [nstrumentation

® Nanotechnology

® Nuclear physics

[ J

Optoelectronics

Robotics
® Telecommunications
® Flectrical engineering.

Note: Technologies which are not seen as high-tech, like
Information technology, may also be considered in the
scope of higher technological developments.




Aviation is also amongst the five high-tech industrial
domains considered by OECD in terms of R&D intensity:

Industry name Total R&D intensity
High technology

Pharmaceuticals 1046
Aircraft & spacecraft 10.29
Medical, precision & optical instruments 9.69
Radio, television & communication equipment 748
Office, accounting & computing machinery 7.21

Medium-high technology

Electrical machinery & apparatus 3.60
Motor vehicles, trailers & semi-trailers 3.57
Railroad & transport equipment 3.11
Chemical & chemical products 2.85
Machinery & equipment 2.20

Today, the aeronautics R&D spending in Europe is close to
12 per cent of turnover (ASD). This ranges from 8 per cent
up to 20 per cent depending on the aviation domain
considered.

To continually reduce the duration of the innovation cycle
aviation requires significant effort in R&D as well as
management of system complexity executed in
programmes that span over multiple years.

Complexity of the final product

Limit of the ability to
follow an innovation

¥

Source: from Mr Ronan Stephan, Compiegne University:

‘Which practices for universities to enhance exchanges and transfer’

Aviation innovation combines both product complexity and long lead-time to-market, typically 10 to 20 years.

=
Time to market
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/ Technology integration and application

The results of key research programmes, shown in the
attached illustration, have been applied to the launch of the
Airbus A380 aircraft (maiden flight April 2005),
demonstrating that both EU and National research
programmes are necessary in an integrated complex system
requiring participation of entire supply chains.

Airbus A380 aircraft (maiden flight April 2005)

Integrated and modular avionics architecture (IMA)
NEVADA B*3, PAMELA FP5, VICTORIA FP5, NATACHA

Skin to stringer welding (first on A318)
WAFS FP5

Carbon composite rear fuselage (Section 19)
APRICOS FP4, TANGO FP5

On-board maintenance system
TATEM FP6-1

Dual air conditioning pack concept
ASICA FP5, CABINAIR FP5

Upper fuselage skin in Galare®
TANGO FP5

Centre wing box in CFRP
TANGO FP5

Landing gear fairing
RAIN FP5, SILENCE® FP5

New four post landing gear fairing
(4-6-6-4 wheels configuration)
ELGAR BE*4

High Reynolds number: low drag wing design
ECARP BE*3, EUROLIFT FP5, AVIATOR FP5, C-WAKE FP5

New low weight fuselage structure
ADPRIMAS FP4, TANGO FP5

Low noise nacelle and engine integration
SILENCE® FP5, RAMSES

Highly loaded LPT
EEFAE FP5

*BE=Brite Euram
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The aim of the research programmes is to provide a
seamless technological progression. In the case of
propulsion systems this includes:

1 Initial technology concepts and development through
the Level 1 programmes.

2 Rig testing on viable technologies within the Level 2
programmes. Before

3 Final system validation in the Level 3 CLEAN SKY
programmes.

As the technology reaches a higher level of maturity (TRL) it
can be exploited within the latest engine programmes with
the aim of moving closer to achieving the ACARE goals.

Within the Level 1 technology programmes there is a higher
involvement and influence by universities and research
institutes. As the technology moves into the validation and
demonstration phases (Levels 2 and 3) then the larger
industrial businesses tend to drive the programmes,
supported by universities and SMEs.




EU projects

Advanced fan systems _L» I||r
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Advanced compressors
EEFAE

Distributed control
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Advanced HP turbines
EEFAE
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Latest materials and coatings
RAM GT SEALCOAT

Such an approach to research programmes is applied to
other vehicles in aviation. The attached illustration shows

programmes applied to the launch of the Falcon 7X (maiden

flight May 2005).

Falcon 7X (maiden flight May 2005)

Metallic structure technology and improvement of
assembly by fasteners criteria
ADPRIMAS FP4

Internal noise
ENABLE FP5

Reduction of airframe noise
RAIN FP5

Jet exhaust aerodynamic and noise
JEAN FP5

Contribution to the efficiency of the aerodynamic design
ECARP BE*3, AVTAC FP4, EUROLIFT FP5

Drag assessment process
FLIRET FP6

RTM process simulation (rudder)
APRICOS FP4

AGE formable panels for aeronautics
(upper wingbox panel)
AGEFORM FP5

Ultra sound NDT (central box)
INDUCE FP5

*BE=Brite Euram

By courtesy of DASSAULT
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Similarly programmes applied to the launch of the
Eurocopter 175 and AgustaWestland GRAND New are
shown below.

Eurocopter 175 and AgustaWestland GRAND

HELIFUSE BE*3

Aerodynamic integration
Rotor/fuselage/tail unit
HELIFLOW FP4

HELINOVI FP4

Improved handling qualities: flight
control: flight procedures
HELIFLOW FP4, RESPECT FP4,
FRIENDCOPTER, OPTIMAL FP6 <

Improved aerodynamic efficiency of 2 = ' EW

Fuselage drag reduction of rotors Euroler 175 - maiden flight in 2009

rotors
HELISHAPE BE*3

Reduction of rotor noise
HELISHAPE BE*3, HELINOVI FP4,
FRIENDCOPTER FP6

Reduction of interior noise AgustaWestIand GRAND New -

FACE FP4, FRIENDCOPTER FP6 s 1 ’

maiden flight in 2009
Toolbox for helicopter flight physics
HELIFUSE BE*3, EROS BE*3, ROSA
BE*3, HELIFLOW FP4

*BE=Brite Euram

By courtesy of EUROCOPTER (EADS)

By courtesy of AGUSTAWESTLAND




8 Summary

ACARE has shown the combined strength of working
together across the whole community of industry, research
establishments, universities, governments, regulatory
authorities, and the European Commission.

Substantial results have been achieved since the launch of
Vision 2020. Projects conducted in Aeronautics and Air
Transport across the European community have been wide
ranging.

This track record can progress further provided the level of
momentum applied to research is such that the much
needed innovation continues to be undertaken.

There are significant programmes underway as part of FP 7
as well as Clean Sky and SESAR that will deliver much
needed solutions that can be integrated into future aircraft
and the broader Air Transport system.

ACARE will play a pivotal role in providing strategic advice to
the European Commission’s Aviation Platform, which will
have the following fields of actions:

® Accelerating the Single European Sky (SES);

® Strengthening the competitiveness of the European
industry, by expanding the market to a Common
Aviation Area with the neighbouring countries;

® Determining and planning priorities for future air
transport policy initiatives;

® Analysing challenges and solving problems to ensure the
development of the sector;

® |dentifying bottlenecks and proposing steps to complete
the single market for aviation.

ACARE has also played a central role in providing support to
the High Level Group on Aviation Research, convened by
the European Commission, and whose role is the
formulation of a timely new vision beyond 2020 for the
horizon towards 2050.

The members of the High Level Group comprise CEO's of
stakeholder organisations representing aeronautics and air
transport including airlines, airport operators, air traffic
management providers, product manufacturers, fuel
producers and research centres. The New Vision is expected
to be released in March/April 2011. In response to this New
Vision a new Strategic Research Agenda will be elaborated
by ACARE with the objective that it is ready by year-end,
concurrently with the establishment of the next European
Research Framework Programme.
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Aeronautics-Air Transport and the EU
Common Strategic Framework (CSF)

The European aeronautics and air transport industry leads the world in developing
sustainable aviation products, meeting the needs of EU citizens and society.
Technological leadership is the foundation of this success. Significant and sustained
investment in technology is required to maintain this position. The next Common
Strategic Framework is a vital element in the continuing research and innovation effort.
Aeronautics is at the heart of EU policies, in particular the EUROPE 2020 strategy and
its flagship initiatives: Innovation Union - An industrial policy for the globalisation era -
Resource efficient Europe — An agenda for new skills and jobs. The EU can enable the
delivery of this strategy through smart, sustainable and inclusive growth by supporting
the aeronautics industry in the Common Strategic Framework.

EU & Aeronautics-Air Transport: Working together to
deliver value to European citizens

Smart Growth

Aeronautics is dedicated to innovation.

Innovation drives the European aeronautics sector. Innovative, leading-edge technology
is the major competitive differentiator when offering environmentally friendly and
operationally efficient products to growing world markets under fierce and increasing
competition from existing powers and new entrants. European aeronautics is currently
facing ever-greater worldwide competition particularly from emerging nations (Brazil,
Russia, China, India). The European industry cannot compete on price with these nations
and therefore must innovate technologically. Continuous research, which drives step-
changes in innovation, is the cornerstone of this industry and its prospects for growth in
new and emerging markets.

Aeronautics is a growth sector and has prospects for a growing highly skilled
workforce in Europe. Europe has almost 2,000 aeronautical companies and 80,000
subcontractors. The 466,000 highly-qualified direct employees turn over revenues of
€100.4 bn (of which 60% for civil applications). The sector dedicates an average of 12%
of its revenues to R&D. Aviation (encompassing all its components: manufacturing,
airports, airlines, air navigation, maintenance) represents around 2.3% of European GD P
(i.e. roughly € 275bn) and 3.4 million jobs.

Aeronautics benefits adjacent sectors in its capacity as a growth enhancing industry.
Aeronautics technologies are catalysts for innovation and spill over into other sectors,
thus stimulating the growth of the wider European economy. Aeronautics R&D not only
develops technologies that are incorporated in products and systems in its own sector, but
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often result in “spill-over” benefits for adjacent sectors. Aeronautics is often the proving
ground for new technologies, particularly new materials, and for new processes, such as
advanced manufacturing. A variety of studies show that the “spill-over” benefit of
aerospace technology investment is larger than the manufacturing average. This enables
supply chain companies in particular to diversify into multiple sectors. The main effect of
“spill-over” is at the lower end of the supply chain, where technological advances and
process improvements filter down and are available for use in the range of sectors
beyond aeronautics, such as transport, power generation and broader engineering.

Sustainable Growth

Sustainable development and energy efficiency are of paramount importance in the
aeronautics sector. The sector continues to concentrate its efforts through ACARE® to
reduce the environmental impacts of air transport in terms of CO2, Noise and NOx
emissions and increasingly green manufacturing. Over the past 40 years, commercial
aircraft have become 70% more fuel-efficient through the application of innovative
technologies. Though great progress has been achieved more is required to continue
along this path in order to sustainably meet the growth of demand for air traffic. The
industry will further develop the concept of ecoefficient flying in order to offer
sustainable mobility.

Inclusive Growth

The economic, societal and technological weight of the aeronautics and aviation sectors
is substantial in terms of economic growth, GDP, employment, export, and as a lead
contributor to the trade balance. Aeronautics employs a highly skilled workforce in
Europe. It is a key pillar of the air transport sector which is a catalyst for growth and
employment across the EU. The air transport sector represents a vector for mobility and
exchange, supporting cohesion between the regions of Europe. As a contributor to
economic recovery, aviation is strategic for a vast majority of Member States and
massively contributes to Europe’s economic and political strength.

Green, Smart and Safe
Mobility

Through the delivery of innovative products and systems incorporating state of the art
technology with respect to the environment, air traffic management and safety, the
aeronautics sector contributes concretely to the European policy for Green, Smart and
Safe Mobility. The aviation industry interfaces with other forms of transport. In this
context it has a unique role to play in contributing to a holistic comodal policy through its
technology base and expertise.

! Advisory Council for Aeronautics Research in Europe.
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The Common Strategic Framework (CSF) for Research,
Technological Development and Innovation: an
essential tool for Aeronautics and Air Transport

In order to fully realise the potential which the aeronautics and air transport sector is
capable of delivering to Europe, the specific and unique nature of aeronautical innovation
must be recognised.

Roadmaps for Research
and Innovation

The specific characteristics of aeronautics are marked by the high complexity of its
products, systems and systems of systems, all of which are technology and capital
intensive, and subject to very long cycles (20 to 30 years). If the objectives established
by ACARE’s Strategic Research Agenda are to be achieved, research efforts must
continue to be based on a programmatic approach that necessitates continuity across
R&T efforts over several years. This will also necessitate the continued availability of
excellent research infrastructures. Aeronautics research is not attractive to financial
markets because of the scale of risk associated with large investments, which have long
timescales for returns on investment. This is why public sector support - which is
common to all aeronautics powers worldwide - is essential both at European and national
levels. Backed by this public support, the aeronautics and air transport sector is in a
position to co-fund those research and innovation activities required to deliver benefits to
the European citizens and maintain European leadership. To achieve these overall
objectives, the sector’s research and innovation needs are outlined in the ACARE
Council’s 20-year roadmap which is acknowledged by all as the reference document for
aeronautical research in Europe. The ACARE Council will now take the new “Vision
2050 as a baseline. This updated roadmap will be the common European reference
shared by the Member States and all air transport stakeholders for aeronautical
research and innovation within the CSF.

Maximising the impact
of the CSF

In order to maximise its impact, the CSF must be articulated with a view to meeting
the specificities inherent to each mode of transport. For aeronautics the development
of innovative technologies relates to several aircraft categories and new air systems
including Unmanned Aerial Systems. The improvement of their environmental, energy
and economic performance levels is at stake. The full research and innovation cycle must
encompass all stages, from the incubation of upstream and pioneering activities to the
demonstration and in-flight validation of current and new technology areas and
breakthrough technologies. The CSF must aim at technological excellence, which

2 This Vision has been drawn up by the Group of Personalities Implemented subsequent to an agreement
between Commissioners M. Geoghegan-Quinn and S. Kallas.
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enables innovation, leading to the worldwide leadership and competitiveness of Europe
and its industry. At the same time it is essential to pursue the necessary societal and
environmental objectives. To achieve this, Europe must develop an industrial policy
for aeronautics.

To ensure resources are used efficiently, flexibly, continuously and in a targeted manner,
it is recommended that 7th Framework Programme instruments continue to be used, and
further improved and simplified. Recently implemented, they contribute to stability
and facilitate the involvement of all research stakeholders. They have proven to be
fit-for-purpose in upstream pioneering research projects, targeted research projects (level
1), technological integration projects (level 2), as well as Public Private Partnerships,
Joint Technology Initiatives (level 3, Clean Sky, SESAR).
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Recommendations

It is in Europe’s interest to pursue, within the Common Strategic Framework, a
technological innovation dynamic for aeronautics in order for air transport to deliver
green, smart, safe and secure mobility. In order to rise to the numerous challenges of the
next 10 to 20 years in a context of emerging and often highly subsidised competition, the
following recommendations are of paramount importance:

e Preserve the structuring role and leverage power of the Framework
Programmes in order to prepare the future of the high-technology, long cycle
European aeronautics sector.

e Support the Aeronautics thematic within the future CSF, with a dedicated
funded aeronautics programme enabling Europe’s extended long-term
objectives for 2050 to be met.

e Ensure the stability of instruments recently deployed in the 7th Framework
Programme and which have proven their value, such as upstream pioneering
research (level 1), technological integration projects (level 2) as well as PPP
and JTIs (level 3), whilst improving their efficiency by further simplifying
their implementation.

e For European air transport, develop a standardisation and interoperability
strategy which will anticipate aeronautical innovation and strengthen
Europe’s competitiveness (e.g. Single Sky, SESAR).

e In the wider context of European Union policies and strategies (Lisbon,
Europe 2020), place aviation at the heart of EU priority actions such as EU
industrial policy, EU research and innovation policy ahead of the CSF, and
policies relative to the environment and sustainable development.

By implementing the recommendations above, the EU can fulfil its ambitions and
aspirations and make full use of the innovative potential offered by the aeronautics and
air transport sector through a durable and stable CSF. This sector offers a great return on
Research and Innovation investment and great potential in answering EU citizen’s needs
with respect to education, jobs creation and reduction of the environmental impact of air
transport.
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ACARE Implementation Group DRAFT Report — July 2011

The Implementation Group retains an overview of implementation of the ACARE
Strategic Research Agenda (SRA) and reports to the ACARE Integration Team.
Members of the group come from the ACARE stakeholders and meet on an
appropriate basis — usually every 2 or 3 months. Secretarial support has been
provided through EUROCONTROL.

The activity routinely involves a comprehensive overview of the European
Framework programmes, including European Framework Collaborative Research,
the Joint Undertakings (SESAR and Clean Sky). These report routinely, coverage
and relevance to the SRA goals areas are discussed.

For example, the issue of Long Term research in Air Traffic has been discussed in
the recent past. A sub-group was formed and recommendations formed for the
Framework Collaborative programme and SESAR and national programmes. In
addition a view and paper was formed on research for safety and certification. The
papers were drafted in the |G and passed up through the IT to the Plenary.

Looking ahead, issues which could arise are the final call in the aeronautics
programme in Framework 7 as well as the planned content of releases in SESAR or
progress in Clean Sky.

The Group also reviews the full range of mechanisms and procedures for
implementation of the SRA, including institutional enablers, structure of future
European Frameworks, European Technology Platforms, technology watch tools,
infrastructure, HR and mobility initiatives. This has encompassed collaboration
(inside & outside Europe) and coordination in research including ERA-NET, potential
joint programming, etc.

In the recent past there has been discussion leading to an ACARE view formed on
Level 0 mechanism and on Joint Programming. Looking ahead, there will be
opportunity to review and comment on the mechanisms proposed for Horizon 2020
and for any follow on JTI/PPP to Clean Sky and SESAR.

The third major theme of the Group has been to advise on the way ahead for the
future. This has included getting a firm baseline from monitor success of SRA
implementation to date.

The Group closely monitored and advised on the AGAPE work and has kept an
overview of other studies of a general nature (e.g. CREATE, MEFISTO, etc). In the
future there are a number of projects which have relevance to the Group and which
will continue to be monitored. These include NEARS, OPTI, Aera-Pro, Cooperatus,
Cannape, Sat RDMP, Retrofit, Cargomap, Educair and Sunjet.

A particular aspect of the immediate work to be continued in the Monitoring Group is
to advise and input to the Working Groups on how the new Strategic Research and
Innovation Agenda (SRIA) can be structured to facilitate monitoring in the future.

In the short term, while the new SRIA is being produced, the Group, which will be
renamed to the Monitoring Group, will continue to monitor the existing SRA and will
discuss how to modify its activities to reflect the new SRIA when it is produced. A
particular feature will be to broaden the agenda to reflect the wider aviation agenda
compared with the Air Transport System coverage at present (e.g. including airlines,



airports, energy, etc). A recent initiative to be followed up is attracting participation
and views from ‘Eastern’ countries.

List of IG members:

Rolf Ahlers ASG
Marcello Amato CIRA
Torsten Bardewyck Airbus
Béatrice Bettignies-Thiébaux EUROCONTROL
Roberto Bojeri Selex Galileo
Marco Brusati European Commission
Gianfranco Chiocchia Politecnico di Torino
Chrystelle Damar ACI Europe
Giuliano d'Auria SELEX
Eric Dautriat CleanSky
Ad de Graaff AD Cuenta
Guido De Matteis Universita di Roma
Rémy Denos European Commission
Patrick de Prevaux ASD
Patrice Desvallees DGAC (French Civil Aviation)
Julio Dolado CDTI
Pablo Garcia Tello ASD
Regis Gautier Thales
Myriam Goldsztejn Dassault Aviation
Roland Guraly Slot Consulting
Tony Henley BAE Systems
Peter Hotham SESAR JU
Sepp Huber Eurocopter Group / ECD
Aurélie Jablonski Clora
BIS (Department for Business Innovation &
Ray Kingcombe Skills)
M. Kivelmazuy CIRA
Gerben Klein Lebbink NIVR
Werner Kleine-Beek EASA
Dietrich Knoerzer European Commission
Prof. Kostopoulos University of Patras
Volker Krajenski DLR
Robert Lundberg Volvo
Jean-Luc Marchand SESAR JU
Placido Marquez Sanchez ITP
Bruno Mazzetti Finmeccanica
Christiane Michaut Onera
Uwe Moeller DLR
Patrick Monclar Safran
Romain Muller ASD
Vladimir Olteanu ACI| Europe
Chris Ovenden General Electric




Giuseppe Pagnano

CleanSky

Spiros Pantelakis

University of Patras

Nick Peacock Rolls-Royce
David Perez Innaxis
Hans-Wilhelm Pohl Airbus

Stefano Porfiri

SELEL] Sistemi Integrati

Gill Richards

DTI

Prof. Jacek Rokicki

Polish Representative

Javier Romero

CDTI

Luis Sagredo

Pegasus Europe

Torbjorn Salomonson

\/olvo

Doris Schroecker

European Commission

Solly Side

Thales

Michael Standar

SESAR JU

Pauli Stigell

Tekes (Finnish Funding Agency for Technology
and Innovation )

Mathias Stranzenbach

BMWI (Federal Ministry of Technology &
Economics Germany)

Dave [loung EUROCONTROL

Acronym Lead Topic POC status [T/
Support to the
SRIA process of

NEARS DLR ACARE new Martin Spieck Started (101017
Dissemination of  Pablo Garcia-  Starting Jan

Aera-Pro ASD SRIA Tello AEEN
Monitoring of
progress towards  Pablo Garcia-

OPTI ASD Vision [ 1]goals Tello Running
EU-US

Cooperateus cooperation Alain Garcia Running
EU-CAN

Cannape cooperation Gill Richards Running
Small Air
Transport

SAT RDMPI] llot Roadmap Running
Research need for
retrofitting of

Fokker existing aircraft
Retrofit[] Services with new tech. Running




Institute Educational and
Superior Training Needs for
Tecnico Air Transport and Under
EDUCAIR Portugal Aeronautics Negotiation
Collaboration with  Pablo Garcia-
SunJet Japan Tello Running




ACARE Communications Group Report — September 2011

The Communications Group reports to the Integration Team and is responsible for
developingpublishing and disseminating communication material to support the work of
ACARE. Members of the group come from the ACARE stakeholders and meet typically
every six to eight weeks and although some secretarial support is provided by ASD
each member organisation supports its own costs. Costs for recent publications have
been supported by the European Commission_Eurocontrol and Rolls-Royce plc.

Since the formation of ACAREfollowing the launch of Vision [T 11 by the EC in (1711
the Communications Group has actively supported the dissemination of a spectrum of
strategic publications including(’

Strategic Research Agenda (SRA [1111111T)
Support National dissemination events
Strategic Research Agenda (SRA [ [J1111)
Addendum to SRA [1([111)

Beyond vision [ 1- towards [ 117 (L)
ACARE Success Stories (111

Flightpath (111 (European Commission [111)

'Historical ACARE documents including the above can be found on www.acare4europe.org!

The Communications Group has also ledl organised and/or participated in various
events associated with the work of ACARE. Notable events have included extensive
engagement of the Air Transport sector in the European Commission(s /Aerodays!.]

The Communications Group has a remit to work with all stakeholders to promote the
work of ACARE and over the recent years a strong relationship has been established
with SESAR and CleanSky in this regard.

In the short term the priority for the Communications Group is to support the transition of
the ACARE organisation to the new structure which will require a review of the all the
PR materials and mechanisms. A particular aspect will be to review and update the
generic ACARE PR material including the [Frequently Asked [Juestions’and the core
presentation slides for use by stakeholder to brief new stakeholders that have now
become members of ACARE through the launch of [Flightpath (1111

Immediately following thisi the Group will support the development( publication and
dissemination of the new Strategic Research and Innovation Agenda (SRIA) that will
inform the preparation of [Horizon [T T as part of the European Commissionis
Research Framework Programme [

The Communications Group will continue to support relevant eventsi conferences and
seminars to promote the work of ACARE. Notable events over the next year will include
the air shows at Farnborough and Berlin in July and October [T 11 respectively.



ACARE Member States Group

Participants
In the ACARE Member States Group (MSG) representatives of all 27 EU-Member States meet.

Furthermore Members of the Programme Committee for Transport can attend the meeting. The
meetings are organized on a regular basis, normally back to back with a meeting of the Transport
Programme Committee. The focus of the ACARE MSG is to foster the involvement of Member
States in the formation and execution of the European Aviation Research and Innovation Strategy.

Activities
The main activities of the ACARE MSG are
= Discussions and (written) contributions to the ACARE activities and actions such as the
development of strategic documents, monitoring of progress towards the common agreed
objectives of ACARE and drafting of inputs to ACARE endorsed studies
= Exchange of views on the roles and content of public funded programmes (such as
framework programmes) for the realisation of the ACARE goals
= Drafting of positions on new ideas and initiatives of the European Commission
=  Support the networking between the different States in the area of Aeronautics and Air
Transport and exchange of national capabilities and strategic considerations, through
surveys, workshops and whatever means deemed necessary.

Terms of Reference

The ACARE Member States Group (MSG) operates according to its Terms of Reference (version
April 2009).

Results

In the past several workshops have been organised were the group members presented their
national Aeronautical sector, their Research capabilities or national strategies. Other deliverables of
the group include a written overview of capabilities and national players and a survey of national
views on the next framework programme.

A third group of results include position papers such as a view on Joint Programming (in close
cooperation with the Implementation Group), a contribution to the CSF consultation and a paper on
the future organisation of ACARE 2.0.

Issues / Recommendations

For the transition to ACARE 2.0 there are a few issues

1. Broader involvement of Member State Representatives.
The new ACARE has widened it scope. Air Transport, Intermodality, Energy and Education
will get increased attention. This may need involvement of a wider scope of Ministries and
their representatives.

2. The current Terms of Reference have been drafted in line with the ambitions of ACARE
related to Vision 2020. The new 'Flightpath 2050" approach may require an update of these
terms of reference

3. The Member States Group provides an excellent platform for European wide involvement of
all stakeholders in the new ACARE process. At the moment this potential is underexploited.
A recommendation is to invite the Member States Representatives to suggest participants
from their national sector for involvement in the SRIA process.



ACARE WG5
Summary report

In 2005, an ACARE working group was set-up with the aim to define a coherent,
harmonised and strategic approach to improve the optimal use, major upgrade and
development of aeronautical research infrastructures in the European Union.

The Working Group 5 on Research Infrastructures met 5 times between November 2005 and
December 2006.

The Working Group was chaired by D. Maugars (Onera) and the Rapporteur was H.
Consigny (Onera)

The following persons participated at least at one of the meetings :
- DLR : V. Harbers, K. Klein
- NLR : J. Hoekstra, R. Ruigrok
- DNW : G. Eitelberg
- EWA : M. Bazin, B. Timmins
- CIRA : L. Vecchione, F. Fusco, B. Imperator
- INTA : A. Cragnolini
- VZLU : J. Kaspar
- Eurocontrol : R. Jerram
- Airbus : D. ollinger
- SAFRAN : R. Carrillo
- EC/Aeronautics : J.P. Lentz
- EC/Infrastructures : D. Pasini

A typology of the European aeronautical facilities, based on the investment costs, has been
defined:

- Strategic facilities (investments higher than 100M€)

- Key facilities (investments higher than 10 M£)

- Common facilities(investments smaller than 10 M€)

The main conclusions from the WG5 were:

1. Capabilities for experimental and numerical simulations are key enablers for the

development of aeronautics;

2. Aeronautics Rls address both scientific and industrial research in a complementary
way;

3. Aeronautics facilities represent an asset that has to be preserved;

4. Aeronautics facilities benefit other sectors.

The recommendations from the WG5 were:

v' To make a unique inventory of all relevant research facilities covering wind tunnels,
simulators, large scale computing facilities etc. in the various EU countries;

v' To analyse the corresponding investment policies, priorities and mechanisms at
national and/or regional levels;

v' To identify needs for new research infrastructures in Europe and to give priorities;



v" To make the results accessible to European Commission and the ACARE stakeholders to
avoid duplication;
v' To provide inputs to ESFRI.

Following these recommendations, this activity has been proposed in the context of the
ERANet AirTN-FP7 project and is currently under investigation.

Publication (available on ACARE web site):
“European aeronautical research infrastructures” leaflet.



ACARE Human Resources Group
Summary report

In 2004, ACARE set-up a working group with the aim to review the situation in Europe
concerning human resources in aeronautics. Based on this, AHRG was requested to provide
input and propose actions which would help to ensure the future workforce for the
European aerospace industry, as well as to identify needs for actions and inputs for the
envisaged new vision for aeronautics.

Based on the recommendations of ACARE (WT5 report), the ACARE study on “Education”
and the ASTERA-II studies on ““human resources and mobility” and “accreditation”, the
AHRG Terms of Reference were defined.

The Terms of Reference (ToRs) took into account the following:

- Education at schools

- University Education

- University Degrees (Accreditation System)

- Industrial issues including research staff, demand and supply, lifelong learning

Defined ToRs

Ensuring the Future workforce for European Aerospace

Improve the image of a career in the air transport sector

Education training and mobility through the EU

Education toward polytechnic schools

Quality of education through accreditation and student qualification
Improve life-long learning mechanisms

Research workforce - working conditions and mobility

Stimulate long-term research in Europe

Implement mechanisms to stimulate incubation of new knowledge breakthrough
technologies and innovation

10. Personal development

©CONOAEWN =

The Group has been chaired by Prof. Sp. Pantelakis (University of Patras) and the first
Rapporteur was Mr. Alf Junior (DLR). After his withdrawal no Rapporteur has been
available.

The Group initially consisted of the following members:

Chiocchia Gianfranco PEGASUS/University of Torino/Italy

Cragnolini Alider EREA/Spain

Goraj Zdobyslaw EASN/University of Warsaw/Poland
Horst Peter Technical University Braunschweig
Junior Alf DLR/Germany

Knoerzer Dietrich European Commission

Pantelakis Spiros EASN/University of Patras/Greece

Pusch Christian Eurocontrol/France

Reich Norbert ASD/Brussels

Sagredo Jose University of Madrid

Stankunas Jonas Gediminas Technical University/Lithuania



During the operation of the Group, two hurdles were encountered:
1. limited industrial participation
2. several academia representatives had difficulties to attend the meetings due to

lack of funds

To overcome this, an effort was made to restructure the Group. The last Group meeting
took place in Madrid during the Aerodays conference in March 2011.

The following colleagues participated, at least once, to an AHRG meeting

Knoerzer Dietrich
Pantelakis Spiros
Papadopoulos Michael
Prats Maria Angeles Martin
Revel Pascal

Sauer Joachim

Szodruch Joachim

Tang Stanley
Youssefzadeh Maria

European Commission
EASN

EASN

PEGASUS

PEGASUS

Airbus

ACARE

DLR

ZHAW

Further Colleagues who expressed their willingness to contribute to AHRG activities but did
not manage to attend meetings are:

Franco Bernelli
Jurg Wildi
Remy Denos
Rolf Henke
Simon Weeks
Yves Favennec

PEGASUS

RUAG

European Commission
DLR

Rolls-Royce
Eurocopter

The activities of the AHRG included:

1. Facing the 1st and 2nd ToRs,

namely

- Ensuring the Future workforce for European Aerospace and
- Improve the image of a career in the air transport sector)

The main recommendations given concerning ToRs 1 & 2 were:

* Need to classify and compare syllabuses and best practices in University curricula in

Europe

* Need to develop mechanisms to account for future requirements on the demand
side (industry, research establishments and airlines) in aeronautics engineering

curricula

* Need to suggest measures to implement new knowledge resulting from aeronautics
innovative research into university curricula

* Need to perform steps towards a voluntary common accreditation system and to
develop a common European strategy for constantly updating University curricula in



order to be in harmony with the state of the art and the current needs of the
society

. Participation in studies

Participation in ACARE education study (2004) “What changes are needed in
European Aerospace Engineering Education to assure the Quality of the Future
Engineering Workforce?”

(final report and more http://www.easn.net/news/15/98/)

Participation in ASTERA Il study on accreditation (2006) “Developing a voluntary
European accreditation system for higher education in aerospace engineering

(final report and more http://www.easn.net/news/15/4/

. Organization of workshops

February 25th 2009, Brussels: Workshop on Education and Training of Engineers and
Researchers in Aeronautics for Europe

. Several meetings of the Group

-2006 (Brussels, Athens), 2007 (Madrid, Athens, Brussels), 2009 (Brussels), 2010
(Brussels), 2011(Madrid)

. Other activities

Motivation and endorsement of a CSA proposal facing the 2" ToR entitled “My Own
Green Flying Machine Contest” was submitted in the frame of the 2" FP7 call but
was not successful. (Coordinator ASD)

Motivation and endorsement of a CSA proposal facing the 1% ToR entitled
“Harmonizing the European supply and demand of huMAN resources in aeronautics”
(HE-MAN). The proposal was submitted in the frame of the 4th FP7 call in the area
“Assessing the educational needs of engineers and researchers in aeronautics and
air transport” (Coordinator EASN, scored 12,5 but was not funded!)









ICAS

The International Council of the Aeronautical Sciences

o]

Presents the

ICAS Von Karman Award

to

ACARE

(Advisory Council for Aeronautics Research in Furope)

in recognition of creating a common and shared Furopean view,
comﬁining puﬁﬁc and private interests, into a strategic research
agenda for Furopean aeronautics R&T

In recognition of this Award
Francois Quentin and Joachim Szodruch
ACARE Co-chairmen
presented the
ICAS von Karman Lecture
at the 27% ICAS Congress in Nice, France, September 2010

Moeftws

Ian Poll
President, ICAS
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