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What did people think in 19707

Many thought in 2000 we would see:

* Size will go beyond 1000
seats

* Propulsion to be either
Hydrogen or Nuclear

* VTOL aircraft will dominate
Short and Medium Range
* Supersonic & Hypersonic For

Long Range

9
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Evolution vs Revolution

Air Transport
Effectiveness .

'} ]
The age of sustainable growth: N I )
IS it possible? 4 =

A380 4

The commercial age

The pioneering
age

1900’s 1950’s 2000’s 2050’s 7~
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Future challenges of air transport

rved
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European Aeronautics Vision 2020

Challenges and associated goals

: Reduced passenger charges
n Q ;
gfl#algy balqul o Increased passenger choice
oraabpility o Transformed freight operations
o Reduced time to market by 50%
: Reduction of CO2 by 50%
= The environment © ) y
€€ O ent o Reduction of NOx by 80%
o Reduce perceived external noise by 50%
O ' 7
gl 7
. Safety o Reduction of accidents rate by 80% | L Ay =
o Drastic reduction in human error and its consequences
= P
= The Efficiency of o 3X capacity increase Lo "
the Alr Transport o 99% of flights within 15’ of schedule o T
System o Less than 15’ in airport before short flights Y2t A,
= Secu rity o Airborne - zero hazard from hostile action me Ml e
} o Airport - zero access by unauthorised persons or products 7 ens
o Air navigation - No misuse. Safe control of hijacked aircraft o
(A
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ACARE and its stakeholders

European European
member states Commission
‘ -* National
authorities

/* Aircraft Industry
3 &
SME
Supply chain
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ACARE and the European Framework Programmes

. European
Alrbus States Commission

e
BAE Systems/EADS National agencies
x \ ] % Goals to be met by 2020:
I « 50% CO2 reduction
(=) =/ m— ATM *  80% NOXx reduction h
AIRBUS = Reduce perceived noise by half

f Reduced time to market by 50%
1 \ s ) Reduction of accidents rate by 80%
Supply chain

FP 8
FP 7

| FP 6

SRA-1 SRA-2
v v
3 ACARE

| | I I | ! ! | I I | ! ! | | | I I

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
2000 20200772\
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SAMARA 2007 June 2007 Page 7 AIRBUS

© AIRBUS S.A.S. All rights rese!



Strategic Research Agenda 2 (SRA-2)

5 High level target concepts for Air Transport Systems:

G
&

Ultra cost-efficient

Ultra green
Highly customized

Ultrasecure
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How will Airbus implement the vision?

Challenges of Vision 2020 Challenges for AIRBUS

. Low cost manufacturing and
e Quality and Lower cost assembly

Affordability i Design methods and tools; KBE
Cabin design

Flexible, up-gradable cabin

Aerodynamic drag reduction
Alternative energy
Improve systems More Electric Systems

Reduce weight Low weight structures

e The Envirdnmen Reduce drag

Improve powerplant Pylon, engine integration

High lift noise
Landing gear noise

Airframe noise

. Passive protection means
e Safety and Jecurity Security Proactive protection mean

Safety Systems design
\ Human factors
e The Efficiency okthe Capacity 5\'/'32; Q/%zr?(;: resolu

rved

Air Transport System N\ Communication
Reduce delays Navigation

Surveilla

© AIRBUS S.A.S. All rights rese!
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~5-10 ~5 20-40 years 25 years

Research

|

Development Development

Production

In-service / operation

rved.

Aeronautics has a long term cycle

© AIRBUS S.A.S. All rights rese!
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Airframe manufacturers network in R&T

Flight Physics

Structures

Systems

Etc..

airframe
integrator o
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maintenance

Environments

Society needs

\ 3 N
= &g
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SRA-2 Technology list

Technolo-

Flight Physics

Flow control
Adaptive winglets

Noise shielding through aircraft
configuration

etc..

New materials
Highly automated

Aerostructures manufacturing & assembly
etc..
. Contra-rotating fan engine
Propulsion ? ?

etc..

Human factors

Autonomous flight operations
etc..

Innovative
concepts

Environmental friendly rotorcraft

High aspect ratio / low sweep
configuration

etc..

Integrated design

System simulation
Fault tolerant systems
etc..

(1

=4
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Partnerships: The Concept

Approach:
» Operating on a global scale:

- European Union, Russia, USA,
Australia, India, China ....

* Aligned with Airbus Technology needs
* Integrated managed partnerships
» Wide Research Networks

Delivering:
» Access to technology and expertise
 Improved focus and effectiveness
» Access and leverage of resources

* Direction and focus for our partners

rved.

and wider ~

<
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I Product
needs and L3

drivers

Key Projects (launched
and envisaged)

Plan to Deliver

=y L -

ueld
92IN0SaY

Projects

Conversion of Plans into Action - the steps
» Airbus “needs” and Partner “capabilities” matching
» Partner selection for specific technical topics
» Definition of Work-packages
» Identification of funding routes
» Preparation and submission of Proposals
» Contract negotiations
» Project Launch

%
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Technology Maturity

| Adapt

\
~
[ Dicover | VTGN

~10% R&T Portfolio

~40% R&T Portfolio

‘55
-

k

Programmes

»

L—1 Number of subjectst

~50% R&T Portfolio

SAMARA 2007

Universities Research RS

Universities
 Basic research, generally far from application
Research Institutes
» Applied research, adapting basic research to industrial needs

Industrial Companies
 Validating technologies for specific component applications

/

NEUSTRY I
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* Needs * |deas
* Requirements » Capability
» Challenges * Inspiration Research

/ Community

Technical Research Community
Workshops * Industry, Institutes, Univs
* Involved earlier in planning

Formation of
Partnerships
for specific
Topics
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Technology as driver for success

rved.
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/ challenging configurations for \

rved.
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Preparing the future: NACRE

18t of April 2005 saw the launch of the 4 year EU FP6 funded research programme NACRE
(New Aircraft Concepts Research) under Airbus lead together with 35 European partners.

¢+ Novel Lifting Surfaces and Control for \\

i improved structure and aerodynamic |

\ efficiency through an integrated /
N o approach Phd

+~  Novel Powerplant Installatlon N W’and Cabin to develop passenger@’
centered concepts
« and cost-efficient technologies R4

ambitious goals on environment
protection and cost-efficiency 7

/
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* Partnerships — The concept

* Partner Involvement in the R&T process
* From Plans to Action

* Partner Matching Process

* Funding Instruments

* Contractual Principles: IPR, Publicity

* Proposal Bidding Process

* Next Steps
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* Airbus Direct Contracts, 100% or Co-funded

» 100% Airbus funded, following a bidding process.

» Co-funded with together with Research Partner(s) and Risk
Sharing Industrial Partners

* European Union Funding

» Classical instruments such as Framework programmes
» New Instruments (FP 7, JTI)

* National and Regional Funding
» Via local Networks
» According to local rules and opportunities
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Proposals will be requested from selected Partners.

* Partners will be involved based on the following criteria:

4
>
>
>
4
>

Technical Excellence

Confidence in Partner Capabilities
Project Management ability
Facilities, capacity, flexibility
Funding and Cost Base

Previous Experience

Please Note: Confidence between Parties takes time to grow,
however, the process will be open to new Partners.
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Project 100% Funded by Airbus

Project is Co-Funded by Airbus

* Airbus owns Foreground IP.

* Airbus granted rights to
Background IP needed to
exploit Foreground IP.

* Airbus will endeavour to provide
Foreground IP user rights to its
Partners for their own Research
purposes.

* Patents

» All patenting costs borne by
Airbus subject to agreement.

» Airbus is giving an incentive for
each patent filed

SAMARA 2007

* Foreground IP ownership to be
defined by the Parties within the
Research Project contract.

* Rights to Foreground IP and
Background IP granted by the
Parties for commercial.
exploitation taking into account
parties’ contributions and
business interests.

* Patents

» Any Foreground IP suitable for
protection will be drawn to the
attention of the Parties and
necessary action will be taken.
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* When Co-funded: The Parties must not release any information
relating to the R&T activity without the prior written consent of the
Parties in accordance with the co-funding contractual rules.

* When 100% funded by Airbus: The Partners must not release

any information relating to the R&T activity without the prior written
consent of Airbus.

Publicity

In general, Airbus, wishes to attract good publicity for its
iInnovative activities and standard procedures exist for rapidly
checking and approving publicity material that R&T Partners may
wish to issue. Of course, there are cases where good ideas must
remain confidential.
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Make or Buy Policy

* Based on R&T criticality
defined through

» Time horizon for delivering
of results

» Importance of R&T
(technical advantage, as
seen by Airbus today)

* Co-located teams may be
mandatory depending on
criticality

SAMARA 2007

R&T importance

high

med

low

>

short mid long

Buy

Time

>

</
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This document and all information contained herein is the sole
property of AIRBUS S.A.S.. No intellectual property rights are
granted by the delivery of this document or the disclosure of
its content. This document shall not be reproduced or
disclosed to a third party without the consent of AIRBUS
S.A.S. This document and its content shall not be used for
any purpose other than that for which it is supplied.

The statements made herein do not constitute an offer. They
are based on the mentioned assumptions and are expressed
in good faith. Where the supporting grounds for these
statements are not shown, AIRBUS S.A.S. will be pleased to
explain the basis thereof.

AIRBUS, its logo, A300, A310, A318, A319, A320, A321,
A330, A340, A350, A380, A400M are registered trademarks.

%

AIRBUS

AN EADS JOINT COMPANY
WITH BAE SYSTEMS
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