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Air Transport and the Energy Challenge
A progressive decline in world oil

production, following a peak around 2010-
2030, will result in an oil shortage and rising
prices in the near future. Moreover, taxes on
carbon emissions might well push costs up even
further. The future development of air transport
will be radically affected, firstly due to the impact
of higher prices on traffic and secondly to the

consequences of the oil shortage. Effects will be felt all the more acutely
since for the moment no alternative is available to the use of kerosene
produced from oil or synthetically. 

The Air and Space Academy, in collaboration with the Association
Aéronautique et Astronautique de France and the Académie des
Technologies, held an international conference in Toulouse on 30th

November and 1st December 2006 to take stock of the growing
shortage and rising price of oil and to gauge the impact on air
transport, product design and the future of civil aircraft
manufacturing. The issue is closely linked to environmental concerns,
although for reasons of efficiency it was decided to focus the colloquium
specifically on the energy challenge.

The Academy’s Dossier 29 presents a summary of discussions, of
which the main conclusions and recommendations are given below:

1- Subsonic jet transport aircraft, in their current form, cannot
operate without kerosene; given the expected oil shortage and the
forecast growth in traffic, their production process could become
unsatisfactory in the course of the second half of the 21st century. Effects
could be delayed though if rising oil prices force many users to turn to
other sources of energy, thus leaving more oil available for air transport.

Synthetic kerosene today constitutes the single credible alternative for
the second half of the 21st century. The production processes have been
mastered, although only coal will be in plentiful enough supply to satisfy
the needs of air transport; however the CO2 that is emitted during
production of synthetic kerosene will need to be captured and stored by
means of a costly procedure.

The characteristics of biofuels produced from sugar or grain make
them unsuitable for use in jet engines; synthetic kerosene produced from
oily plants or other types of biomass, on the other hand, would be an
acceptable substitute and supplement to that produced from natural gas
or coal.

Recommendation: studies and pilot plants for production of synthetic
kerosene must be launched today as part of a medium-term energy
strategy.

2- The rising price of kerosene (natural or synthetic) will bring
with it an increase in the cost of transport: the overall cost of oil in
1985 represented 23% of airline turnover, so a doubling of the price of
kerosene (price of oil or taxation) could only be compensated by an
equivalent increase in the price of the ticket.

What impact will this have on air traffic? The tools currently at our
disposal do not enable us to answer this question unequivocally; if we
adopt the hypothesis of a reduction in traffic proportional to ticket price,
the operating fleet and the number of aicraft to be delivered between
now and 2020 could be cut back by 5,000, in other words 40% of
forecast deliveries. It is easy to see the impact of such a change;
moreover, air transport, which had opened up to a much wider clientele,
would revert to being a luxury product.

Recommendation: the consequences of an air transport environment
tax should be measured before any decision is taken.

3- The concept of the jet transport aircraft has now come to
maturity, which limits its possibilities for improvement: indeed
consumption per km/seat was cut by 5 between 1950 and 2000, at a
decreasing rate of 5% per year in the 1960s, 2.5% in the 1980s and only
1% in the 2000s : by extrapolation, the potentiel reduction for the future
is of around 20%.

On the other hand, an evolution in operating conditions can lead to a
reduction of roughly 30% of fuel consumption expressed in terms of
kg/km/seat. The measures envisaged (reduction of operating range,
capacity, speed and comfort) must be associated with new product
design; this confirms, whilst expanding on, the point of view expressed
below by Bernard Ziegler regarding the impact of cruising speed on
efficiency. However, these measures are often incompatible with current
operating conditions and go against passenger satisfaction, so it is
difficult to envisage them in the short term. The various players must be
left the time necessary to become aware of the different stakes.

Recommendation: to prepare the next generation of transport aircraft,
which will be in operation in the second half of the 21st century, it is
essential to pursue work on fast propeller propulsion and on an
operating range limited to 6 or 7,000 km.

4- The most likely alternative to kerosene would seem to be liquid
hydrogen, but the feasibility of the concept for aeronautics still remains
to be proven for application by the end of the 21st century. Moreover, in
order for hydrogen to become an acceptable substitute:
• it would have to be able to be produced from a non CO2 emitting

source of energy (only nuclear energy fits that bill) and its distribution
logistics properly organised;

• safety problems linked to the explosive nature of the air-hydrogen mix
would have to be resolved.
Recommendation: in order to demonstrate its feasibility, studies into

hydrogen aircraft must be pursued in order to build a demonstration
model before 2050.



Viewpoint

Saint-Martin used to be a favourite place for
mushroom gatherers before the arrival of the
watering hole around which aircraft would be
grouped for flight testing, and the later sea of
concrete sporting the burgeoning flags of customer
airlines. It took time, a long time, but the A300
would eventually become the leading light of
Midi-Pyrenees and, of course, Hamburg.

We worked within a bizarre system, an economic
interest group. A German Chairman and a French
Administrator headed a cosmopolitan team
comprising many French, German, some British,
Spanish, Dutch, Scandinavian, Lebanese, Indian
and even American managers. In other words
Babel, or rather a melting-pot since we had no
choice but to talk the international language of
aeronautics: not English, but basic American.
Aircraft fanatics all; yoked together, pushing-
pulling, they scaled the mountain.

One thing we tend to forget nowadays is that
shared responsibility is in the very nature of an
EIG. All partners had to answer for any defect,
wherever it stemmed from. Customers were well
aware of this and in practice always turned to
Airbus, whatever the problem. We were the ham in
the sandwich between the operators and our
partners, who were sometimes reluctant to fix and
shell out for the faults in their products.

Flight testing alone was not only multinational,
but unified. We were the guardians of the peace,
the first customers. We had the reputation of being
intransigent, although, as I was soon to discover,
less so than the real customers. It was then that I
first learned a great truth: error flies no flag,
though we tend to see it first in others.

I appreciated – occasionally, it is true, with some
painful reservations – the different cultures, judge-
ments and criticisms of this jumble of European
viewpoints. So much so that I surrounded myself
not only with French colleagues but also rigorous
German officers, imaginative Spaniards and, more

problematic, the impassive British.
They have remained friends, many of
them putting down roots in our
region.

People imagine, erroneously, that at
the time Airbus was a small company.
In fact, by the time I retired in 1996,
we had launched more than 42 types
of aircraft: the A300B2, B2K, FFCC,
the A310 200 and 300, the A320 and
all its derivatives, the A330-300 then
200, the A340-300, 200 and 600,
together with freight versions and
equipped with over twelve different
engines. We had conquered the
world, won over more than 50
customers, built factories through-
out Europe and guaranteed them
years of work.

But this “little” Airbus had done
more than that. Little by little it was
building up a European industrial
framework: a Frenchman went off to
manage the finances of Deutsche
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Aerospace, commercial management
was entrusted to an American, a
British pilot was appointed head pilot.
A new assembly line had even been
launched in Hamburg.

Now let me tell you, with (I
confess) a healthy dose of preten-
tiousness and naivety, what little I
know about recent events.

This EIG had a weakness, a built-in
weakness, but not the one most might
think, in my opinion. Holding 37.5%
of shares apiece, France and Germany
were the driving forces behind
Airbus, with the British owning only
20% and the Spanish a little under
5%. Then the Germans got it into
their heads to buy out the Castilians
and were even set to sign a cross
Channel deal.

Having done their arithmetic (37.5
+ 5 + 20), French politicians were
unhappy. This prospect would upset
an already shaky balance. Do we have
to remind ourselves here that two
European fighter planes are already in
competition, one French (Rafale), the
other (Eurofighter) a German-British-
Spanish project? Whence the astonis-
hingly rapid creation of EADS, spear-
headed on either side of the Rhine by
two remarkable condottieri.

Such an agreement presupposed
politically that the Franco-German
balance would be preserved. Nothing
very new in fundamental terms for the
technical-commercial style adminis-
tration of European aeronautics. Two
“Chairmen” instead of one Chairman
and one Administrator, nothing that
should have upset the workings, if the
two had agreed on the one essential
priority: above all (like in the past) to
create, fly and deliver aircraft.

Bernard ZIEGLER
President of the Academy’s section III “Human presence and

activities in air and space”, former Director of flight tests then
Technical Director Airbus

BUILDING THE FUTURE OF AIRBUS

Almost forty years ago a handful of visionary aviators,
creators of the legendary Breguet 941, Caravelle, Transall or
Trident, had the idea of launching, against all odds, a twin-
engine jumbo jet, "la grosse Julie". Thirty-five years ago the
Airbus A300B could be seen taxiing for the first time at
Saint-Martin, beneath the flight test tower, under the
watching eyes of a gallery of prominent politicians. 

The very first Airbus, the A300B, was launched in 1969 and flew in 1972. 
Max Fischl and the author were at the controls (photo Airbus).



In the beginning things didn’t go so
badly… as long as Jean-Luc
Lagardère, one of the condottieri, was
still there: despite the tremendous
financial risk, the A380 – which
Airbus had been working on for more
than five years under the name of
A3XX – was launched, in the face of
many supposedly reputable misgi-
vings. A fabulous adventure, more
risky in financial than technical terms
because the know-how was there, I
can testify to that. But a programme
of this scale, of this technical and
industrial complexity, called for aero-
nautics professionals, men with
hands-on experience to carry it
through, without being stifled at
every step by financiers. With Jean-
Luc Lagardère out of the picture,
how many of these aviators could
claim to have the Council’s ear?

Operational power was wielded by
elite administrators, often civil
servants. Any decision had to be
submitted to at least three superiors,
often jealous of poorly defined prero-
gatives: programmes, centres of
competence, branches would go out
of their way to exert their right to
veto.

The unfortunate engineers ended up
spending so much time in incessant,
interminable meetings, justifying
their expenses, writing reports, that
there was precious little time left for
problem-solving.

The constitution of an entirely
French chain of programme manage-
ment, from the top man to the head
engineer, whatever its quality, was
not designed to smooth over the
inevitable conflicts between “centres
of competence”. Many technical

choices were informed by, at best,
financial and, at worst, nationa-
listic considerations.

From the vantage point of my reti-
rement, I am wondering about the
future. The A380 was allowed to
mature over time. Airbus had always
suffered from the 747’s monopoly.
We had first attacked from below
with the A340, but we knew in our
heart of hearts that one day we would
have to “jump over the shoulder”. The
plane was the subject of much discus-
sion, several solutions were set up in
competition, different shapes of
fuselage examined (including two
coupled A300 fuselages) and even the
possibility of building it jointly with
Boeing was considered for a while.
Finally the solution chosen was, as
for all Airbus models, very different
to what existed on the market.

This strategy of originality had
begun with the A300B, a twin-engine
widebody bearing no relation to any
of its three and four engine contem-
poraries, which the market wanted
none of. In the end though it was
crowned with success. Then it was the
turn of the first two-manned
widebody, the Airbus FFCC,
followed by the A310. Boeing even
had to modify the 767 cockpit in
extremis and, despite fierce opposi-
tion from the pilots’ unions, this
formula has now become the
undisputed norm.

Likewise the A320, with its two
pilot fly-by-wire cockpit and mini
stick, and the unique couple, the
A330/A340: a single plane in twin
and four-engine versions. Of course,
this four-engine aircraft cannot boast
of great commercial success, we did

not manage to obtain the “Super Fan” engine we
dreamt of at the time. But the A340 did much to
help us achieve supremacy: Airbus remains the
only aircraft manufacturer to offer airlines a
common pilot rating throughout its range.

The A350, on the other hand, seems to me to be
a belated, albeit slightly enhanced, copy of the
Boeing 787. I am no doubt insufficiently informed
and it is probably a little late in the day to say this,
but it is difficult nonetheless not to raise certain
questions. 

Firstly, the 787 is truly the aircraft of today:
more than 500 aircraft sold before its maiden
flight. Hats off to Boeing!

Because of this, the A350, by essence, has to be
the aircraft of tomorrow. A future in which we
are told that oil will cost twice as much as it does
today! Given such a perspective, is it reasonable to
design tomorrow’s aircraft for a cruising Mach set
several decades ago for the 747? I am told that
customers, in order to be at appointments fixed by
this king of the skies, demand this speed. But,
given the same technology, the drag will increase
proportionally to the square speed tomorrow, just
as it does today. When these honourable, noisy
veterans disappear, which customers are going to
want to dig deep in their pockets to gain 30 minutes
over the Atlantic?

The customer is always right, in theory, but in
the long term, this is often not true. The history of
Airbus proves what our wiser customers will
concede: that today’s demands will be forgotten by
tomorrow’s customers. It is up to manufacturers to
propose, and customers to buy.

As both technician and pilot I have a few
questions flying round my head: 

When will we succeed in obtaining a new engine
from the engine manufacturers, a super-fan, with
which to refit both A320 and A340, reducing
consumption, noise and pollution significantly?
Boeing succeeded in obtaining this for the large
engines it needed, at hefty cruising Mach numbers
(a large part of the advantage of the 787), can we
not obtain it for the smaller engines, with more
modest Mach numbers?

Have we invested sufficiently in aerodynamics,
so as to come up with new flight configurations
made possible by our mastery of electronic flight
controls? What do we know of the “three surfaces”
system, with the addition of a canard and
corresponding diminution of the other surfaces,
which was credited with two figure gains in drag,
or of the unstable flying wing capable of great
things in low subsonic flight?

Have we put enough energy into reworking the
technological credos behind the work of our design
bureaux, the legacy of a glorious but slightly
outmoded inheritance? Are we capable for instance
of simplifying Game-Boy electronics which, in our
cockpits, are calling more and more on the virtual
and moving further and further from the real?

Atterrissage d’un A380 à New York-JFK au printemps 2007. 
Le très gros porteur européen a brisé le monopole du Boeing 747 (photo Airbus).
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Is it not imperative to start
investing in the future again?
Concord succeeded in doing this all
that time ago. At great expense it has
to be said, but could we not do it
more modestly today?

After so many innovations, after
the A380, can we now not afford to
dream?

Have we really used enough
imagination, looked far enough,
beyond Seattle and into the future?
Do we know what plane the world
needs tomorrow? Do we really
want to invent it?

The Airbus pioneers did not do
everything. They had inherited an
excellent design and manufacture
machinery, they knew how to make it
work properly, they were aware of its
limits and even its comebacks. But
machinery is not everything. It is also
vital to have a clear vision, nourished
by in depth experience of the
different worlds of air and tarmac, to
have a passion, and the will to pass it
on.

Airbus has gone through various
crises. We have seen white tails lined
up on the Saint-Martin tarmacs; we

have experienced painful cutbacks in human and
material resources; we have undergone Anglo-
Saxon type restructuring; but never at the expense
of the field men who venerated planes and knew
nothing of “processes”, who have always stuck
their heels in, come what may, to carry the Airbus
dream into the future.

Today, looking beyond the cutbacks that
must be made in a system suffering from
Peters’ syndrome, looking beyond the clutter of
civil servants who handle words more easily
than spanners, the beautiful machinery is still
there: do we still have the enthusiasm, the
ambition, the dream to breathe life into it?

PUBLICATIONS OF THE ACADEMY
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no.28 AIRLINE SAFETY: How to move forward?
What to expect from inspections, audits,
ratings?
Conclusions of a study carried out by section IV

no.29 AIR TRANSPORT AND THE ENERGY
CHALLENGE. Conclusions and recommendations
of a colloquium held in November 2006.
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Two inquiries are launched in France
following an air accident.
The technical inquiry aims to bring
out lessons to be learned as regards
safety.
The legal inquiry seeks to determine
whether the actions of certain
persons come under the scope of
Criminal law. It is also responsible
for awarding any damages.
In the light of experience, the Air and
Space Academy considered that these
two processes do not demonstrate the
desired complementarity and
coherence.
The techical inquiry is carried out for
the main by a permanent organisa-
tion dedicated to this fonction, in the
respect of international guidelines,
while the legal inquiry calls on desi-
gnated experts, chosen on a case by
case basis from a pre-existing list.
The Academy wished to take stock
of the latter process, raising the
following questions:
• Who are these experts and how

are they chosen?
• What is their brief and how do

they carry it out?
• What use do they make of the

results of the technical inquiry
carried out according to interna-
tional guidelines?

• How are these expert opinions
perceived by the different parties:
families of victims and the
different players of the aeronau-
tics sector?

Comparisons were made with other
countries’ systems and with the
medical sector.
Some thirty speakers and many of
the 250 participants discussed these
questions, opening them up to a
wider perspective, for instance in
terms of legal instruction.
Many possible ways forward were
suggested, without denying the need
for a legal perspective on the origins
of a catastrophe.
The Academy has been encouraged
to pursue its works into these
questions and explore suggestions
more deeply.
This work will be done on the basis
of the colloquium proceedings,
which should be available in the
autumn, and in liaison with all those
who took an active part in these two
days of discussion.

Pierre Giraudet passed away in Paris,
on 13th April 2007, at the age of 87.
A graduate in highway engineering,
his career started in his birthplace,
Algeria, in the Hydraulic services, at
the Civil Works and Transport
Directorate and in the port of Algiers.
In 1961 he became Works Director for
the autonomous port of The Hague and later
Assistant General Director of Aéroports de Paris,
where he played an active role in the launching of
Roissy-Charles De Gaulle airport.
In 1971, P. Giraudet was appointed President of the
RATP (Ile de France public transport network) and
left his mark on this company by setting up the
Regional Express Network and the Carte Orange.
On 19 November 1975, P. Giraudet left the RATP
to become Chairman of the Air France Board of
Governors. The airline was in a difficult situation
and he proved himself both tenacious and
uncompromising in his dealings with the
authorities and within the airline. He obtained state
compensation for the constraints that had been
imposed on the airline. He refused to equip the
airline with three-pilot Boeing 737s and shut down
certain “prestigious” routes. 
A series of discussions with the personnel and
unions resulted in a restructuring plan which
helped put Air France back on its feet. In 1984, the
accounts showed an EBITDA of 4 MF. This was
the year in which Pierre Giraudet was reluctantly
forced to give up his seat, on the 16th July, one
month after his election as member of our
Academy, on 15th June.
A skilled company director of universal renown –
he was elected IATA President in 1980/81 –, Pierre
Giraudet was also a profoundly human person,
who always stayed in touch with his staff. He
inspired respect but was also appreciated for his
warmth, at all levels of the company ladder.
His unwavering commitment to Air France did not
lead him to neglect his family, and his wife could
always be found supporting him with her discreet
but active presence. He displayed great curiosity
and openness of spirit and was astonishingly
knowledgeable on a host of different subjects. He
particularly appreciated the work of the great
historian Fernand Braudel, and based himself, in
his crusade against deregulation, on the writings of
obscure 17th century English and Scottish
economists.
Such was this man whose memory we are
celebrating today, a man who borrowed the
following motto from an Air France station
manager and, while acknowledging the paternity,
made it his own: “make any obstacle into a
springboard”.

Robert Espérou, 
Air and Space Academy Member, 

former General Inspector for Civil Aviation

Homage to Pierre GIRAUDET

–COLLOQUIUM–
AIR ACCIDENTS: LEGAL EXPERT OPINION

organised by the Academy on 6-7 June 2007, Paris

Patronage
The Academy is delighted to lend its
support to numerous events organised
in the world of aviation and space: 

• 1907-2007; A Hundred Years of
Helicopters, January to December
2007, coordinated by the Union
française de l’hélicoptère

• Centenary celebrations of the
Toussus-Le Noble aerodrome,
May/June 2007

• Rocket-probe workshops, Toulouse
encounters, 9 November 2007 in the
Salle du Sénéchal, under the
Chairmanship of Yannick d’Escatha,
CNES President

• A Hundred years of Space,
Novembre 2007 at the Cité des
Sciences et de l’Industrie at la
Villette; day meetings organised by
the Institut français d’histoire de
l’espace

• Automatic control in Aerospace,
17th IFAC symposium, 25 to 29 June
2007 in Toulouse

• Arbitration in Aeronautic and
Space Contracts, round table
organised on 15 June, with the
support of the Academy, in the
premises of the former Jolimont
observatory, by the new “Aviation
and Space Industry” commission of
the Association française des juristes
d’entreprise.



COLLOQUIA
Fondamental and scientific aspects of the
Galileo programme
Toulouse, Cité de l’Espace, 1-4 October 2007
The aim of this colloquium, organised by the Air
and Space Academy, ESA and Cité de l’Espace, is
to examine possible scientific uses for navigation
satellites such as Galileo and to analyse how
these scientific needs can contribute to optimising
current systems and their future evolutions.
Sponsors: Thales Alenia Space, GMV, CNES 
Support: Cospar, Observatoire de la Côte d’Azur,
Observatoire de Paris, Académie de Marine,
Bureau des Longitudes, Ministère des transports
Paris, IAG, IGS, URSI, Mairie de Toulouse, Conseil
général de la Haute-Garonne, Conseil régional
Midi-Pyrénées
Contact : ESA Conference Bureau (Tel.: +31
71.565 5005 - esa.conference.bureau@esa.int)
Website : http://www.congrex.nl/07a06/

Hundred Years of Space 1957-2007-2057
Paris, Oct/Nov. 2007 
This colloquium, organised by the Air and Space
Academy, AAAF, the Aéro-Club de France and the
Institut français d’histoire de l’espace, is designed
to raise public awareness as to space activities
and their applications and spin-offs in
daily life.
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PUBLIC LECTURES 
Lecture Cycle d’Air et d’Espace at the Toulouse

Médiathèque J. Cabanis: 6 pm, in French

Tuesday 18 September 2007
LES ASTÉROÏDES 

Alessandro Morbidelli, Observatoire Côte d’Azur 

Tuesday 30 October 2007 
REGARDS SUR L’ESPACE

Gérard Brachet, Vice-President of the Academy,
Chairman of the United Nations Space Committee
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RISK TAKING: A HUMAN NECESSITY THAT REQUIRES MANAGEMENT
4-6 February 2008, Institut aéronautique et spatial (IAS), TOULOUSE 
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M

3rd US-European Competition and Workshop on
Micro Air Vehicles and 7th European Micro Air
Vehicle Conference and Flight Competition
18-21 September 2007, Toulouse
The Academy is supporting this event organised by
the Institut supérieur de l’aéronautique et de
l’espace. For more information: www.mav07.org

Aviation fanatics and constructors 
Open day, 16 September 2007, Lasbordes
aerodrome (free entry)
Open day organised by the Réseau des Sports de
l’Air (RSA) in cooperation with the Academy and the
Aéroclub de France.
A large number of aircraft will be on display and in
flight around the aerodrome; between 10 am and
5 pm invited speakers from the world of amateur
construction will give an account of their experiences
and describe current technological advances in the
aeronautics world. 
For more information: www.rsafrance.com

Safety culture, action, responsibility,
expertise, precautionary principle,
intuition....

The taking of risk is linked to the perception of
risk. Risk taking can be intentional or uninten-
tional, individual or collective. Risk can be seen
as the likelihood of an unwanted event occurring
and the seriousness of the losses that would be
incurred. It is linked to the notions of benefit and
opportunity, and sometimes even survival. Risk
takers can be divided into three types: avoiders,
reducers and optimisers of risks.

The question here is one of creating, or
recreating, the taste for action, innovation
and creativity. One must distinguish between a
priori risk (established beforehand on the basis
of available data) and retrospective analysis of
risk. This colloquium has an educative role to
play in the promotion of a culture of risk mana-
gement (risk taking is not a bad thing as long as
it is both understood and controlled…). The
absence of risk taking can be highly risky. We
propose to bring together operators and risk
analysis specialists.

The aims of the colloquium are: to improve our
knowledge of the mental and psychological
processes behind risk-taking behaviour;
mankind and society; scientific and technological
progress; intuition; entrepreneurial spirit; expert
opinion; ethics; skill; judgement; creativity;
prevention; inventiveness; quality; adaptation;
individual and collective risk; responsibility... 

The colloquium will be based around three
themes: managing, understanding and
controlling risk. Risk-taking operators will be
invited to come and talk about their real life expe-
riences. We will take stock of current knowledge
on risk taking (taxonomy, mental processes,
decision-making, profiles of risk takers, calcu-
lated and experienced risk...), as well as looking
at educative and other actions and the control-
ling of associated risk.

We will tackle risk taking in the political, industrial
and commercial spheres, highlighting the diffe-
rence between the precautionary principal and
risk prevention. Sectors used to illustrate these
themes will include aeronautics, space, mountai-
neering, defence, medicine, education, justice

and business. Speakers on human, social and
life sciences will link up the different sectors to
provide an overall perspective.

Come and join the debate…

Members:
- Claude Bechet
- André-Paul Bès
- Jean Broquet
- Jean-Claude Bück
- Claude Frantzen
- Pierre Lecomte

- Gérard Paqueron
- Jean Pinet
- Pierre Sparaco
- Bernard Ziegler
- Michel Ziegler

Programme committee
Chairman: Guy Boy


