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Air Transport: Promise and Uncertainty
I would like to deal here with the airline
industry’s long-term evolution. The issue is
crucial to the very future of air transport and
civil aircraft manufacturing. And yet to date, no
comprehensive, credible modelling exists. The
tools that have been developed by adminis-
trations, airlines, aircraft and engine
manufacturers are based mainly on an

extrapolation of past trends and cannot factor in current uncertainties
linked to economic and environmental issues or the impending
scarcity of petroleum. 
Since long-term forecasting relies on a thorough knowledge of the past
we will here outline the main features of air traffic growth in the
period 1950-2000:
• traffic multiplied by 100;
• annual growth rate dropping from 20% in the 1950s to 5% in the

2000s, 
• fluctuating financial results linked to economic cycles. 
An analysis of these points helps us to differentiate phenomena of
circumstantial origin: 
• developments related to economic cycles (roughly 10 year cycles,

beginning with a crisis and peaking towards the end) capable of
producing significant fluctuations in traffic growth (of up to several
percentage points); 

• effect of terrorist actions, invariably followed by a rapid recovery
with no lasting impact on the general trend (Palestinian attacks in
1975, fallout from the first Gulf War in 1991 and attacks on New
York and Washington in 2001): the strong growth of 7% recorded in
2007, for instance, reflects an ongoing correction subsequent to the
events of 2001 (about 2%). 

Setting such elements aside, we are left with the structural elements
that can be fed into a long-term model, of which two essential factors
should be taken into consideration: 
• global economic growth (measured in terms of GDP) tends to be the

only variable in most models, which are obtained by extrapolating
observed traffic/GDP elasticity1. Put at 3 in the 1950s, this elasticity
dropped to 2 in 2000 and is assumed to reach 1.5 in 2050; 

• the impact of falling fares has contributed to opening up air
transportation to a wider public (since 1980 this evolution has been
ongoing, albeit insufficient); this is rarely taken into account in
forecasts though because of the smooth progress of recent decades
and the absence of any model capable of incorporating the complex
effects. 

To return to the present, and to the future: projections of existing
trends produce very favourable figures which might even be amplified
by the strong development of China and India: this perspective is
reflected in airlines and manufacturers’ medium-term forecasts. 

Everything seems to be going well, then, and yet three factors might
cloud this rosy picture: 
• in the short-term, an economic crisis would seem to be looming (as

produced by each 10 year economic cycle); if we are to ward off its
more harmful effects, we must stay one step ahead by monitoring
the evolutions of global GDP and air traffic; 

• in the medium and long term, the rising price of oil and
consequently of transport costs could have a significant impact on
the development of air traffic. In 2005, the oil bill (at 50 dollars per
barrel) accounted for 23% of airlines’ turnover; the subsequent
tripling in prices will result in a significant increase in operating
costs and fares. Current tools cannot unfortunately come up with
any clear answer to the question of its impact on traffic; 

• environmental issues are currently giving rise to a growing
hostility towards air transport, which is seen as being a major
polluter, despite its growing customer base; this resentment could
have a negative impact, particularly on short-haul routes which
would be forsaken in favour of existing or future high speed rail
networks. 

Some may find my remarks alarmist but I think it is useful to keep
them in mind in order to anticipate and head off any risks. The
exceptional level of orders for aircraft at present clearly does not argue
for caution but it is worth noting that on several occasions (1970,
1978, 1985, 1993 and 2002), a euphoric situation such as this one
heralded a dramatic downturn which both airlines and manufacturers
found difficult to cope with. 

To conclude, I would like to suggest two recommendations, with the
aim of encouraging rational anticipation:
• all appropriate indicators associated with the development of air

traffic should be monitored (if possible ahead of phase) so as to
prepare for future developments; 

• a credible model should be established for forecasting traffic
according to fare price, with the involvement of all organisations
capable of providing an answer to this complex problem (adminis-
trations, industry, operators, research centres, universities …). 
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1. Traffic/GDP elasticity is the relationship between the annual growth rates of
traffic and GDP; a level of elasticity above 1 is characteristic of a young
product with a potential for future development.

Georges VILLE
Academy President, Former Deputy Director of

the Aircraft Division, Aerospatiale 



Report of the month

A reminder of the facts first. Commercial
aviation is responsible for exactly 2.65% of
anthropogenic (human activity related) CO2

emissions. No more, no less. A modest share, it
has to be conceded once and for all, for a sector

that plays such an important economic and
social role. This year alone, aircraft will
transport some 2.35 billion passengers and over
50 million tonnes of freight.

Jean-Cyril Spinetta, Chairman and CEO of
Air France-KLM, goes straight to the heart of

the matter: “we are not seeking to
play down our share of responsibi-
lity but we cannot accept carica-
tured criticism.” Moreover, he
adds, “air transport is irreplace-
able”. Traffic should continue to
progress by roughly 5% per year in
the next twenty years, regardless of
developments in the meantime.
And this, despite the escalating
price of oil, which is likely to settle
down in the medium term.

But that’s just the snag: aircraft
and engine manufacturers are
working hard to cut down on fuel
consumption, airspace could be
managed more effectively, the
“system” as a whole could be
streamlined. But this hard-won
progress will come to nothing, in
percentage terms, when balanced
out against the growth in traffic.
It’s like squaring the circle…

A look back on the rise in air
transportation reveals that the fuel
consumption rate of commercial
airliners has gone down, on
average, by 1% per year.  Put more
simply, there has been a 20%
improvement in fuel efficiency in
the space of 20 years: no mean
achievement. Since CO2 emissions
are directly proportional to
kerosene consumption, aviation is
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clearly somewhere at the top of the
class. Unfortunately, it also
happens to be an easy target for
certain intractable critics and, to
make matters worse, was also
singularly slow in building its
defence.

In reality, the ecological reflex is
omnipresent in airlines, even
obsessive now that “black gold” is
really living up to its name. The
different interests are now actually
coinciding: reducing fuel
consumption is more than ever an
economic imperative and automa-
tically constitutes a step forward in
the protection of the environment.
One figure suffices to illustrate this
point: the proportion of fuel outlay
in airlines’ direct operating costs,
once stable at around 15%, now
stands at about 35%. Worse still, it
is inching towards the critical

threshold of 40% (and rising) in
the case of airlines with particu-
larly unfavourable cost structures,
such as regional carriers operating
small twinjets.

On an economic and financial
level, there is real cause for
concern. In early 2008, IATA’s
economists announced that the
sector had recovered its financial
stability and forecast profits of 4.5
billion dollars for a turnover of 508
billion (for the 230 members of
IATA, i.e. excluding low-fare and
charter airlines). A few months
later, with the price of a barrel of
oil temporarily verging on 150
dollars, this long-awaited gust of
fresh air has petered out, to be
replaced with forecasts tinged with
the usual pessimism.

The main difficulty consists of
trying to look beyond the
immediate situation. Airbus,

ENVIRONMENT: A TWOFOLD CHALLENGE

The airline industry is in a tricky situation in terms of
environmental issues. On the one hand it regularly
comes in for heavy criticism, often unjustly, whilst on
the other, no technological breakthrough is on the
horizon to help clean up its act. With everyone
jumping on the bandwagon, ecology is fast becoming
an unavoidable subject of (not always pertinent)
discussion.

Pierre SPARACO
Former European Bureau Chief, Aviation Week & Space

Technology, Vice-President of the Academy

The ecological 
reflex is omnipresent,

even obsessive, in
airlines 

Figure 1: A380 Singapore Airlines
The Airbus A380’s fuel consumption is down by 17% on
previous generation long-haul aircraft (photo Airbus). 



Boeing, Bombardier and Embraer
and all the main engine manufactu-
rers, even newcomers like the
Russian Sukhoï, are unanimous in
claiming that new generation
aircraft currently in the pipeline
represent a significant step forward
in terms of energy efficiency. They
go so far as to talk of an improve-
ment of 20%, due to lighter
airframes (thanks to greater use of
composite materials), progress in
aerodynamics and, of course, more
efficient engines.

What the engine manufacturers
can really contribute remains to be
seen nonetheless. In mid-
September, for instance, at the
Farnborough air show, Snecma and
General Electric announced the
launch of a new engine designed to
take over from the CFM56. It is the
first candidate for equipping the
twinjet aircraft which, around
2018/2020, will have the heavy
responsibility of taking over from
the Airbus A320 and Boeing 737
(currently produced at the crazy
rhythm of 70 per month). This
Snecma/General Electric engine,
known for the moment as LEAP-
X, should boast a specific fuel
consumption 16% lower than the
latest versions of the CFM56.
Technicians will hasten to explain
that this is a huge step forward,
whilst more uncompromising
ecologists will probably express
their disappointment.

It is worth noting too that energy
savings will not only come from
industry. Significant progress can
also be expected from greater
overall awareness, which will
leave no stone unturned. Examples
include limiting the use of
auxiliary power units during
parking to a strict minimum,
decreasing taxiing time between
the airport terminal and the
runway, optimising flight paths,
reducing aircraft weight by elimi-
nating any element surplus to
requirements and improving on-
board fuel management. This is of
course a non-exhaustive list based

on an adage older than aviation:
tall oaks from little acorns grow.

These aspects might at first seem
incidental to such a major problem
overshadowing the future of air
transport, but by putting such
measures into immediate applica-
tion, it would be possible to satisfy
public opinion that real progress
can be accomplished without
delay. And, of course, airlines
would be the first to enjoy the
benefits. Pierre Castillon, an autho-
ritative voice from the French
Académie des technologies,
observes in this respect that
commercial aviation is constantly
on the defensive, and wrongly so.

New elements emerged recently
during a study day organised by
Fedespace. Loïc Chappoz, an
airline pilot and President of the

Association for sustainable deve-
lopment in commercial aviation,
explained for instance that substan-
tial savings could be made
by marginally reducing the
cruising speed of long-haul
aircraft; up to 5 and a half
tonnes of fuel would be
saved on a Paris-New York
on an A330, for example.

In the same spirit,
climbing smoothly to
cruising altitude (with no
intermediate steps) and
making a late, continuous
descent towards the desti-
nation airport would give
tangible results. An A320
consumes roughly 20kg of
fuel per minute in smooth aerody-
namic configuration (i.e. landing
gear and flaps retracted) and 35
kg/minute with all gear out.

Clearly the battle against wastage must be
engaged.

A trickier problem is that of improving the
poor ecological image currently dogging air
transportation. Disappointing for a sector
which, in other areas, uses very sophisticated
methods of communication. Some exceptions
should be pointed out: Air France is taking part
in an exemplary project, the protection of
500,000 hectares of forest in Madagascar, an
operation under the aegis of the WWF, in part-
nership with Yann Arthus-Bertrand’s
GoodPlanet association.

In the same vein, Jean-Louis Baroux’s World
Air Transport Forum launched a novel initia-
tive in late 2007. Pierre Jeanniot, former
General Director of IATA, suggested planting a
vast forest from one end of the Sahel to the
other and monitoring its progress on Google
Earth. An anti-CO2 machine which, over and
above its concrete effects, could help rebuild
the image of a sector in dire need of ecological
rehabilitation. Much more than a media coup, it
would be a way of raising awareness without
which no major progress is possible.

As Philippe Fonta, Director of environmental
affairs at Airbus, put it: “we must stop looking
at this through the wrong end of the telescope
and start putting human beings back at the heart
of the discussion; we must communicate and
leave the beaten track”.

Priorities must now be defined and good
intentions properly coordinated. Clearly this is
not as easy as it sounds.
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Figure 2: 777 KLM
This Boeing 777-200ER shows how twinjet widebody aircraft are
taking over many long-haul networks, resulting in significant fuel
savings (photo Boeing).

A trickier problem is
how to improve the

poor ecological image
currently dogging air

transportation
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Session of 11 and 12 June
2008 
This session was held at the
headquarters of Thales in Neuilly,
near Paris. The Director General of
the aeronautics division, François
Quentin, welcomed us and presented
the activities of this international
company which employs 70,000
people spread over 50 countries.
This session was largely devoted to
the election of new members and
correspondents, including that of a
new honorary member, André Cavin.
A remarkable personality in the
aeronautics world, his career was
entirely given over to flight testing in
the "Aircraft" section of the Centre
des essais en vol, as test navigator-
engineer. He took part in the testing
of all military and civil aircraft at the
time.
The Academy was also invited by
Eutelsat, LRBA and the Propulsion
branch of Snecma. 
Participants particularly appreciated
these visits which gave them the
opportunity of improving their
knowledge of state-of-the-art
technology in the very different areas

Jean-Claude CHAUSSONNET
Secretary General of the Academy, 
former General Manager Airbus France

of aircraft equipment manufacturing,
satellite operations, guidance and
space propulsion.

Toulouse meetings
Given the success of this training
course which attracted 250
participants in 2008, the Education-
Training commission has decided to
organise a similar operation in 2009,
on 7 and 8 April. It is already hard at
work choosing new topics and
speakers. Academy members will be
invited as moderators.

Lectures at the Paris Palais
de la Découverte
It has also been decided to continue
the lecture cycles organised in the
Paris Palais de la Découverte. Two
events are being prepared at present,
in December 2008 and February 2009
(see p.6 for more details).

Seminar on Europe
This seminar will take place on 20
October next in Paris at the ESA
headquarters. The main goal is to
better inform, integrate and involve
European members in the Academy's
actions. The President emphasises the
importance of this seminar in
promoting the Academy’s European
dimension.

Decorations
We would like to congratulate Alain
Garcia, former Technical director at
Airbus and Academy member, on
being awarded the “Reed Aeronautics
Award” 2008 by the AIAA. He is the
first French personality to have
received this prestigious award.

Our German friends
have lost one of their
great public figures,
Doctor Heinz S. Fuchs,
who passed away on
12 March 2008 at the
age of 90. One of the
generation of pioneers
who left an indelible
imprint on post-war aviation medicine, he was
well-known and highly appreciated in France,
building up many friendships. Our academy was
honoured to count him among its honorary
members since 1992.

Professor Fuchs was born on 12 September
1917 in Plauen Vogtland. He studied medicine
in Berlin and Vienna Universities as a member
of the military medical academy. In the course of
his studies, he served in the medical service of
the Luftwaffe at the end of the Second World
War. Taken prisoner of war, he was freed in
1946 and became Doctor in Chief for a
tuberculosis treatment centre. In 1958, he
placed his vast experience at the service of the
German Federal army. Ten years later,
nominated Brigadier General, he took up the
post of Surgeon General of the Air Force then,
from 1972 to 1977, was Commander of the
Bundeswehr Medical Office, with the rank of
Major General. From 1973 to 1978, he chaired
the German society for aviation medicine.

Honorary professor at Giessen University until
1983, he wrote over 100 medical articles and
several works. A member of numerous societies,
including the International Academy of Aviation
and Space Medicine, which he directed from
1972 to 1976, he was also Fellow of the
Aerospace Medical Association and the
American Astronautical Association. He received
an impressive number of German and
international decorations and awards as well as
the title of honorary air force doctor in many
countries. In France, he was awarded the Medal
of Honour by the Service de Santé des armées.

The Air and Space Academy wishes to express
its sympathy for our German friends who will
mourn him; we will remember him as a truly
exceptional doctor who made a significant,
recognised contribution to modern
aeromedicine, and as a faithful friend of France.

Jean-Pierre Crance
(based on information provided by Brigadier

General Erich Rödig, German air force)

Homage to 
Prof. Dr Heinz S. Fuchs

Our members’ publications
• AUBINIÈRE Robert, LEBEAU André.

Le général Robert Aubinière : Propos
d’un des pères de la conquête spatiale
française. Paris: L’Harmattan, 2008,
206p. ISBN: 978-2-296-05193-5.

• NOETINGER Jacques. Drames et frayeurs aux essais
en vol et autres… Paris: Nouvelles Editions Latines,
2008, 191p. ISBN: 978-2-7233-2073-3.

• GARRIC Yves. Michel Lefebvre, marin de l’espace.
Comment un capitaine au long cours devenu astronome a
fait bouger l’océan. Portet-sur-Garonne: Nouvelles Éditions
Loubatières, 2008, 307p. 
ISBN: 978-2-86266-555-9.
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In Paris

Forum: Vision, a view of the spirit
Tuesday 21 October 2008, DGAC  Paris
Most of the information necessary for pilots, astronauts
or air traffic controllers to carry out
their tasks passes through the eye
before being processed by the
brain.
Recent progress in medicine has
shed light on the mechanisms of
vision and provided humans with
the means to maintain and improve
it. Such is the theme of this forum
organised by the Academy with the
support of the DGAC and the patronage of the
Académie nationale de Médecine.

In Toulouse
Lecture cycle “d’Air et d’Espace” at

the Toulouse Médiathèque J. Cabanis:
6 p.m. the last Tuesday of each month

All lectures are given in French

Tuesday 30 September
Scientific aspects of the Galileo

programme
Felix Perosanz, CNES, GRGS 

Tuesday 28 October
Medical check ups of pilots

Dr Jean-Georges Mouchard,
correspondent of the Academy, Director

of the Toulouse CEMPN 

Tuesday 25 November
Flight testing of the A380

Jacques Rosay, Head Flight test Pilot,
Airbus

Public Session
Afternoon of lectures at the Toulouse Cité de
l’Espace, Salle Vega, 24 September 2008, 
from 2.30 pm to 5.30 pm

For more information: 
www.anae.fr 

The Academy has chosen three topics dedicated
to space for this session which will take place in
the Toulouse Cité de l’Espace. They will be
presented by three eminent members of the Air
and Space Academy:
• Situation, perspectives and issues of

private space exploration, by Jean-Pierre
Haigneré, astronaut at ESA

• Legal aspects of space applications for
climate change, by Sergio Marchisio,
Direcctor of the Instituto di studi giuridici
internazionali (Rome)

• The contribution of space observation to
climate change study, by Anny Cazenave,
Deputy Director of the Laboratoire d’études en
géophysique et océanographie spatiales,
CNES 

These lectures will be followed by an autograph
session by fellow member Michel Lefebvre,
scientist at the French Space Agency, of a
biography of himself by Yves Garric entitled:
Michel Lefebvre, marin de l’espace.
This event is open to the public and free of
charge.

Safety of Air Transportation
Afternoon of lectures organised by the Academy at the
Palais de la Découverte in Paris, 4 December 2008  
Please note these lectures will be given in French
• Air Safety: will there be “one accident per week”? by

Michel GUERARD
• Automation in the service of air traffic controllers, by

Jacques VILLIERS
• Sleep and jet lag, by Jean-Claude BÜCK
• Medical assessment of pilots, by Jean-Georges

MOUCHARD

Public Plenary Session
Salle des Illustres, Capitole de Toulouse, afternoon of 28 November 2008

The Academy’s Great Prize for 2008
goes to Jean-Cyril Spinetta and Leo
van Wijk for the successful merger of
the two airlines Air France and KLM.
In 2002, Jean-Cyril Spinetta and Leo van
Wijk were at the head of the sixth and
ninth largest world airlines respectively.
Until that point, the two companies had
always been keen competitors, but the
two chairmen decided that the moment
had come to combine forces. 
The task was carried out by these two
men, both individually and in concerted
fashion, in the space of just a few months.
Since this merger, economic performance
has outstripped forecasts and the Air
France KLM group is ready to tackle the
challenges facing air transportation.
The Academy could not disregard such a
successful initiative and decided to award
its Great Prize for 2008 jointly to Jean-
Cyril Spinetta and Leo van Wijk.

Programme
1-Vision in the light of recent

discoveries
2-Vision of colours

3-Hygiene 
4-Importance of vision for pilots,

evolution of medical standards
5-Derogations policy 
6-Improving vision

7-Evolution of vision with age

PROGRAMME
• Presentation of new members
• Swearing in of new Board of

governors
• Presentation of prizes and

medals
• Public lecture
• Reception courtesy of the

Toulouse Municipality

The annual plenary session of the Academy
will take place as usual in the prestigious
Salle des Illustres in the Toulouse Town
Hall.
During this event we will be delighted to
welcome new members and the new board
of governors, as well as prize and medal
winners.
A lecture at the end of the afternoon will be
followed by a reception.
This event is open to the public and free of
charge.

For more information: 
www.anae.fr
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Dossier 30: THE ROLE OF EUROPE IN
SPACE EXPLORATION

Europe has carried out many space exploration missions – to the
Moon, Mars, Venus and Titan – both on its own and in partnership
with other spacefaring nations.
With the announcement of the US “Vision for Space Exploration”,
robotic and human exploration of the Moon, Mars and asteroids is
once again on the agenda. China, India, Russia and Japan have
already established strategies and launched missions to participate in
this worldwide exploration activity.
Europe must now decide how it wishes to participate in this
enterprise in a manner commensurate with its economic, scientific

and technological potential and experience.
The Air and Space Academy’s Exploration
Working Group, comprising recognised experts
in science, engineering and project management,
was commissioned to analyse the worldwide
situation and elaborate these recommendations
concerning Europe’s possible role in this quest
for new horizons.

2008, 84 pages, French-English, €15

Dossier 31: FOR A EUROPEAN APPROACH
TO SECURITY IN SPACE

Space systems play a greater and greater role in the everyday life of
modern societies, in strategic intelligence and conventional military
operations.

It is hardly surprising then that space systems could become strategic
targets in the event of conflict between the major space powers, and
space a new battlefield.

The present dossier, drawn up by the Defence Commission of the Air
and Space Academy, first draws up an inventory of
all threats, assessing their technical feasibility and
the conditions under which they could materialise,
before presenting the available protective
measures; it concludes with three recommen-
dations to be implemented within a European
framework.

2008, 64 pages, French-English, €15
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