
BR-155

Contact: ESA Publications Division
c/o ESTEC, PO Box 299, 2200 AG Noordwijk, The Netherlands
Tel. (31) 71 565 3400 - Fax (31) 71 565 5433

€ €€

€ € €

€ €€

€ €€

Economic Benefits
from ESA Programmes



Authors: Paul Robinson (Bramshill Consultancy Ltd.) and
Eric Morel de Westgaver (ESA) 

Published by: ESA Publications Division
ESTEC, PO Box 299
2200 AG Noordwijk
The Netherlands

Editor: Bruce Battrick
Layout: Isabel Kenny

Copyright © 2000 European Space Agency
ISBN No.: 92-9092-603-1
Price: 25 Dfl / 10 Euros
Printed in the Netherlands

ii



What ESA does

“... to provide for and to promote, for exclusively peaceful purposes, co-
operation among European States in space research and technology and their
space applications, with a view to their being used for scientific purposes and
operational space applications systems.”

ESA’s Convention lays out the task of defining and putting into effect a long-term space policy
that allows Europe to become and remain competitive in the field of space science and
technology. ESA also endorses a policy of co-operation with various partners on the basis that
pooling resources and sharing work will boost the effectiveness of its programmes.

ESA’s European space plan spans the fields of science, Earth observation, telecommunications,
space segment technologies (including in-orbit stations and platforms), ground infrastructures 
and space transport systems, as well as microgravity research. Its role also takes in 
coordinating the Agency’s own work with the national programmes of its members, so that they
can be progressively integrated within pan-European programmes.

ESA, which is basically a research and development organisation, also has an industrial policy
that encourages competition and ensures that each member country will, for the investment it 
makes, enjoy a fair financial return and a fair share of the technological spin-offs.

Apart from the scientific programme, which is directed towards basic research aimed at 
widening our knowledge of space, the Earth and its environment, ESA’s work results in industrial
development, operational products like the launchers of the Ariane family, and applications
satellites such as ECS, Marecs and Meteosat, managed by commercial companies (Arianespace,
Eutelsat, Inmarsat and Eumetsat).

ESA’S policies are worked out by its Council, made up of representatives of the Member States.
The Council is helped in its work by specialised Programme Boards that deal with the
management of specific programmes and by a Scientific Programme Committee, Administrative
and Finance Committee, Industrial Policy Committee and International Relations Committee.



Economic Benefits 
from
ESA Programmes

BR-155
October 2000



1

Contents

1. Background 3

2. The Methodology 4

3. The Three Programmes Assessed 6

4. Meteosat 12

5. Telecommunications 18

6. Ariane 22

7. Combined Effects of the Three Programmes 29

8. Conclusion 36



1. Background

As ESA is almost entirely funded by the
Governments of its Member States, it is
essential that the Agency and its
stakeholders have a clear picture of the
wider economic effects of Europe’s activities
in space. In addition to the development of
new space systems and the advancement of
scientific knowledge, the European space
effort has an enormous economic impact in
terms of wealth and job creation. In an
attempt to quantify this impact, ESA has
sponsored a study to assess the economic
effects of some of its major programmes.
This study, performed by  Bramshill
Consultancy Ltd.(UK) in a number of stages,
culminated in 1999 with a detailed final
report. This Brochure presents the results in
that report in an easily accessible form for a
wider and non-specialised readership.

To keep the study of realistically manageable
scope, three ESA programmes were selected
in the first instance: Meteosat, the early
Telecommunications programme, and the
Launcher programme covering Arianes-1 to
4. These were the early ‘applications'
programmes, intended to produce space
systems capable of exploitation for wider
public or commercial use. All three

programmes were approved when the
Agency was first created in 1975, and are
therefore now sufficiently mature for their
effects to be fully identifiable.

The study team worked totally
independently and was given unrestricted
access to ESA staff, facilities, official
documents and financial records. They were
also at liberty to identify organisations and
key individuals outside ESA from whom
basic inputs as well as corroborating data
could be obtained. A particularly important
philosophy in the study was to adopt the
most conservative assumption whenever
data were subject to doubt or uncertainty.
Consequently, the results presented here
represent a lower bound in terms of the
likely economic effects of the programmes
assessed.

A short summary of the methodology used
in the study is followed by a description of
the three programmes that have been
assessed. The economic effects of each
‘application’ programme are then reviewed
in turn, before bringing these data together
to identify the overall benefits of the three
programmes.
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Although a number of methodologies 
exist for assessing the effects of R&D
programmes, none of them is ideally suited
to the ESA programmes, and so a specific
methodology was developed to take full
account of their particular characteristics.
Known as ‘Impact Assessment’, it draws
upon and uses techniques from several
other well-recognised methodologies.
Valuable advice on the various
methodologies was provided by the
University of Strasbourg. In essence, the
methodology finally selected embraced the
following steps: 

• Identification of all public- and private-
sector organisations impacted by the 
programmes being studied. This was 
done by first identifying those 
organisations that participated in each 
ESA programme, and then those 
organisations that subsequently 
benefited from the programme, right 
through to the end-users, which is often 
the general public. 

• Collection of data concerning the 
relevant activities, expenditure, sales, etc.,
of each organisation in connection with 
the ESA programmes.

• Classification of all data relating to the 
many different effects from the
programmes, and then summarising it as 
far as possible into meaningful totals. 

The assessment spanned a period of about
30 years and the effects of inflation have
therefore been allowed for by adjusting all
data to common economic conditions (year
1998 conditions).

Sources of Information

A large volume of information has been
amassed on the three ESA programmes,
their histories, their scope, the ways in
which their results have been exploited,
and the finances involved. This was made
possible by the co-operation of the three
organisations primarily responsible for the
programme exploitation phases – Eumetsat,
Eutelsat and Arianespace – as well as
numerous other organisations that
participated in the implementation of the
programmes or used their results. Key
personnel involved in the early ESA
programme decisions were also
interviewed. More than 100 different
organisations and individuals ultimately
contributed information, not counting the
many hundreds of members of the public
interviewed in order to help establish the
special benefits of Meteosat.

Despite the extremely high level of interest
and co-operation from all who contributed
to the assessment, it has not been possible,
of course, to evaluate every single effect
generated by each of the three
programmes. Also, in some cases it has
been necessary to make certain assumptions
or to estimate missing data. In these
instances, a conservative approach has
always been adopted, so that where there
is any doubt, values are under- rather than
over-estimated.

Types of Economic Effect

The effects from the ESA programmes 
have been evaluated based on four
complementary perspectives:
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Adding the Effects
Ideally, it would be possible to calculate a
single value to represent the total effect of
the ESA programmes. This would require
the addition of different types of effect,
measured in different ways, for each
programme. Although it is possible to
combine the effects in most ways, rigorous
economics does not allow the simple
addition of increased sales, cost reductions
and unpriced benefits. This should not be
seen as a weakness of the methodology,
but rather a consequence of things not
always being as simple as one might like
them to be.
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Effects of construction and of exploitation: All effects can be
classified as either effects of construction, which correspond to the
development and manufacture of space hardware by industry, or
effects of exploitation which are generated from the use of this
hardware by society as a whole. 

Direct and indirect effects: Effects can also be classified from a
different viewpoint as either direct effects, which correspond to the
achievement of the ESA programme objectives, or indirect effects,
which result from activities extending beyond the scope of these
objectives. The assessment has not considered 'spin-off' effects
whereby technology developed specifically in the space sector is
then transferred to different sectors.

Increased sales, cost reductions and unpriced benefits: This
classification of effects is used to identify and measure all effects of
the ESA programmes, when they reach the end-users. Increased
sales involve either an existing product or a completely new one.
When an organisation achieves a cost reduction, one possibility is
to pass this on to consumers, which may, in turn, result in
increased sales. Unpriced benefits are effects that cannot be valued
by market prices. It is often possible, however, to calculate a so-
called ‘shadow price’ for these effects to represent, for example,
the value attached to the saving of human life as a result of using
better weather forecasts. Avoiding environmental damage is
another example. 

Value Added: It is particularly useful to adopt a Value Added
approach for analysing the effects of the programmes. This
illustrates the way that value is added throughout European
industry and businesses (non-European effects are excluded) by
both the ESA programmes themselves and by the exploitation of
the programmes' results. It also allows the complex chain of supply
to be identified, to check that effects are not double-counted.
Furthermore, there is a direct relationship between Value Added
and employment, and hence also the amount of taxes being
returned to the state.



Meteosat

The three ESA programmes that have been
assessed all have their origins in the era 
of ESRO and ELDO, but were actually
implemented, and came to fruition, within
the framework of ESA. None of these
programmes were pursued solely for
scientific purposes, but to provide a product
or service that could then be exploited for
public service or commercial purposes. 

Meteosat

The decision by the European
meteorological community to enter the field
of space meteorology dates back to the
early 1970s. Arrangements between eight
ESA Member States to develop Meteosat-1
were made in 1972, with an agreement
that ESA would operate this satellite for
Europe's meteorological services.

Meteosat-1, the first satellite in the pre-
Operational Programme, was launched in
November 1977. It was placed in
geostationary orbit at 0 degrees longitude,
where it provided a permanent field of view
covering most of Europe, the whole of
Africa, the Middle East and the eastern half
of South America – more than 100 countries
in all.  Meteosat-2 was launched in 1981 as
a replacement, and during the eight years
to 1985 ESA's initial Meteosat system
fulfilled its mission to the complete
satisfaction of meteorologists and scientists
engaged in climatology and atmospheric
physics.  

The Meteosat Operational Programme
(MOP) ran from 1983 until the end of 1995
and contained two main elements, the first
being the delivery in orbit of three MOP
satellites. The second element was the
control and distribution of data from 
these satellites, performed and managed by
the European Space Operations Centre
(ESOC) team located in Darmstadt,
Germany. The MOP satellites were of
essentially the same design as the pre-
operational satellites, being spin-stabilised
with a payload that provides images of the
full Earth’s disc every 30 minutes, day and

6
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First image from
Meteosat-7, on 
18 September 1997
(courtesy of Eumetsat)

Meteosat Second Generation is under
construction as the successor to the current
MOP and MTP programmes, and with an
enhanced capability. In addition, the future
Eumetsat Polar System (EPS) will be the
European component of a joint
European/US polar satellite system aimed at
providing continuous global meteorological
observations and climate monitoring. The
economic effects of these future systems
have not been assessed.

Total Member State contributions to the
Meteosat activities amount to just over 
2100 MEuro, including relevant expenditure
by Eumetsat and the national
Meteorological Offices.

Telecommunications

The possibility of Europe developing
communications satellites was first put
forward in the early 1960s, when American
experimental programmes demonstrated
their technical feasibility and economic
potential, and the US began to promote an
international arrangement for a world-wide

night. These images are distributed to the
meteorological community, where they are
used for weather analysis and forecasting.

The launch of MOP-1 was delayed until the
first half of 1989, but continuous service
was provided by launching the remaining
pre-operational qualification satellite,
Meteosat-3, as a 'gap-filler' in mid-1988. This
allowed uninterrupted imaging and
distribution services to be provided from
1981 to the planned conclusion in 1995. In
fact, barring catastrophes, the MOP space
segment (with a minimum of one satellite in
orbit) should continue to operate until at
least 2001.

The supply of all three MOP satellites was
covered by an ESA contract, with
Aerospatiale as prime contractor. All three
satellites were launched on Ariane. Once
commissioned in orbit, ownership was
transferred to Eumetsat, an inter-
governmental organisation of west
European States whose primary objective is
to establish, maintain and exploit European
systems of operational meteorological
satellites. Operational control of the in-orbit
satellites was undertaken by ESA until
November 1995, when this responsibility
was transferred to Eumetsat.

From 1991 onwards, the Meteosat
Transition Programme (MTP) for the delivery
of one satellite was run concurrently with
the MOP programme, to provide a
combined capability pending the availability
of the Meteosat Second Generation (MSG)
satellites. As a result of this programme,
Meteosat-7 was launched in September
1997.
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The OTS-2 service
module under test at
British Aerospace (UK)

system of satellite communications. The
supporting arguments covered political and
strategic economic needs, and the view that
an independent European satellite system
was required to provide services that could
not be provided by other means, or that
could only be provided at higher cost.  

The Telecommunications programme (then
still within ESRO) was approved in 1971,
with an experimental Orbital Test Satellite
(OTS) being approved the following year.
The objective of the programme was to
provide, by the 1980s, a satellite system
capable of handling a significant fraction of

the telecommunications traffic between
certain European countries, and of
distributing two television channels as part
of the Eurovision network. In 1973, a
project for a maritime communications
satellite was also approved, based on the
OTS service module.  

Construction of the OTS satellite was
contracted in 1973 with the MESH
industrial consortium. The launch of OTS
was set for September 1977, but the
launcher exploded shortly after lift-off from
Cape Canaveral and the satellite was lost.
Fortunately, a back-up policy had been
agreed and a second flight unit was
integrated in just six months and
successfully launched in 1978.

The development programme for the
operational European Communications
Satellites (ECS) was approved in 1978 and it
was then decided that the maritime
programme should be operational rather
than experimental, and support the
Inmarsat global maritime communication
service. Hence, the programme was based
on the ECS platform rather than OTS and
renamed Marecs. The first Marecs satellite
(Marecs-A) was successfully launched in
1981 and remained in use until 1991.
Marecs-B was lost in an Ariane launch
failure in 1982 and a third satellite (Marecs-
B2) was launched in 1984. The two
orbiting satellites were then leased to
Inmarsat to form the core of the new
organisation’s maritime capacity.

The first ECS was launched in June 1983. A
second satellite was launched in 1984, but
the third was lost in 1985 after a launch
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ECS-1 undergoing
solar array deployment
tests at Matra (F)

improve services for television and other
applications, with more powerful 50 W
channels. Three further Hot Bird satellites
were also in use, and other satellites were
on order or planned.

Total Member State contributions for the
ESA Telecommunications programme
amounted to just under 2500 MEuro,
relating to the early technology work, the
two experimental satellites (OTS), five
operational satellites (ECS) and three
maritime versions (Marecs).

Launchers

Collaborative European launcher activities
began in 1962 with the foundation of
ELDO, promoted by the United Kingdom,
which suggested using its own Blue Streak
as the 1st stage of a space launcher

vehicle failure. Two other satellites were
launched in 1987 and 1988, thereby
bringing to completion the full ECS system
with four satellites in orbit – two of which
were still in use in 1998. Each ECS satellite
had a payload of 12 transponders, 10 of
which could be used at any one time due
to power restrictions. Each transponder had
the capacity for about 1900 one-way
telephony channels or one high-quality TV
channel (later increased to two).

Once in orbit, responsibility for the ECS
satellites passed to Eutelsat, an international
co-operative established to provide and
operate satellite facilities on behalf of the
European telecommunications operators. By
1998, Eutelsat was operating eleven
satellites, two of which were the first-
generation ECS-4 and ECS-5 from the ESA
programme. A further five satellites of the
Eutelsat-II series were in orbit, designed to

9



Artist’s impression of
the Ariane 1-4 family of
launchers

(Europa), with France and Germany
building the 2nd and 3rd stages. The
Europa programme lasted ten years, but
was abandoned in 1973 when technical
progress was judged unsatisfactory. 

The development of a new launcher, Ariane,
was then entrusted to the newly created
European Space Agency. It was essential, as 
a matter of policy, for Europe to possess a
competitive launcher if it wished to ensure its
independence from those nations that already
had a launch capability and to take its share of
the international market. The design aim was
to put a 750 kg satellite (1500 kg at launch)
into geostationary orbit at a competitive price.
The market was then estimated at between
35 and 50 geostationary satellites during the
1980s, and only two Ariane launches per year
were envisaged.  

The ESA development programme for the
initial Ariane-1 launcher assumed four test
flights, the first of which took place
successfully on 24 December 1979. The
second launch in May 1980 was a failure,
but was followed in 1981 by two successful
launches, carrying Meteosat-2 and 
Marecs-A, respectively.

In 1977, even before the first launch of
Ariane-1, it was proposed to increase its
payload capability to 2300 kg. With
satellites then weighing between 1000 
and 1100 kg, this meant that dual launches
would be feasible, which were more
economically attractive. The decision for 
ESA to develop Ariane-2 and Ariane-3 was
taken in 1980, and the first launch using
Ariane-3 was in 1984. 
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operating costs. In 1975, ESA decided to
contribute to the operating costs of CSG.
Thus, the running costs of the range
support facilities and certain investment
expenditures are now shared between
France and ESA, after allowing for the fees
received from Arianespace for its use of
CSG. 

Shortly after the first launch of Ariane-1, a
private company (Arianespace) was created
to market Ariane launches on a global basis,
and to take responsibility for launcher
production and for the launches in French
Guiana. This move was considered
necessary to make Ariane an economically
viable vehicle, since European requirements
alone would lead to no more than two to
five launches per year. Arianespace became
responsible for launcher production, which
it contracts to other European space
companies. Arianespace also carries out all
launcher-related operations using the
launch and satellite-preparation facilities
originally financed by ESA. The unique role
of Arianespace is therefore the marketing
and sales of Ariane launch services.

Total Member State contributions to the
Ariane 1-4 programmes amount to almost
6800 MEuro, with some 1800 MEuro of this
representing the cumulative cost, since
1975, of ESA support to the Kourou launch
site. 

Development of Ariane-4, the final version
in the initial family, with a further increase
in payload, was approved as an ESA
programme in 1982, with the objective of
consolidating Europe's place in the World
market, and meeting competition from
other space powers during the 1990s. Like
the earlier versions, Ariane-4 consists
essentially of three propulsion stages, an
electrical equipment bay, an adaptor to
hold the satellite payloads and a
jettisonable fairing to protect them as they
pass through the atmosphere. Performance
is tailored to the payload mass by adding
up to four strap-on boosters to the first
stage. The first flight of Ariane-4 took place
in 1988, and by the end of 1999 some 89
successful Ariane-4 launches had taken
place, putting 130 satellites into orbit.
Continued development has raised the
Ariane-4 payload capability to almost 5000
kg, which is more than three times the
original design goal for Ariane-1.

All Ariane launch operations are conducted
at the Centre Spatial Guyanais (CSG), a
space centre in Kourou, French Guiana,
originally constructed in the 1960s by the
French Government and favoured for its
equatorial location. During the 1980s, ESA
funded the construction of a second launch
facility and other enhancements at CSG, in
order to shorten the interval between
successive launches and to reduce

11
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In Europe we live in a society which,
despite its high degree of development, is
still very much affected by the weather.
Weather forecasts are thus an essential part
of modern life and a source of considerable
public interest and comment – especially on
those occasions when they turn out to be
wrong.

Weather forecasting is a complex science,
relying upon the availability of much data
concerning the weather at the moment,
and the use of sophisticated computer
models capable of predicting weather
parameters in the hours or days ahead. 
The output from these computer models
has still, however, to be interpreted by
skilled forecasters into the forecasts that we
see on TV and in our daily newspapers.
Data from satellites such as Meteosat are 
a vital part of the forecasting process, since
only satellites have the global overview
needed to deliver a continuous flow of
measurements giving a fuller under-
standing of the Earth’s weather and climate
patterns.  

There were three main stages to the
assessment of the economic effects of
Meteosat: 
• establishing a comprehensive estimate 

of the benefits from the use of weather 
forecasts in all of the European Member 
States of ESA

• assessing the improvement in weather 
forecasts during the period when the use
of Meteosat became an established part 
of the forecasting system

• estimating how much of this improve- 
ment has been due to Meteosat itself. 

By combining these results, it is possible to
deduce the economic effects accruing from
the use of Meteosat data, known as ‘effects
of exploitation’. Meteorologists from the
national meteorological services provided
considerable assistance in this evaluation
across Europe.  

Benefits of Weather
Forecasts

The starting point for the assessment of 
the benefits of Meteosat, which is one
component of the total weather-forecasting
system, is to assess the overall benefits 
from the full system itself. This 
was performed by evaluating the 
economic benefits of weather forecasts in
the United Kingdom, which involved 
extensive interviews with key players 
in all of the relevant economic sectors
and independent case studies on the 
use of weather forecasts. Benefits for 
each of the other ESA Member States 
were estimated from the UK results, 
using a model developed for this 
purpose, which took into account the
different climates in each State, 
differences in the economies of each State,
and the importance of each weather
parameter (e.g. rain, wind, low
temperatures) for each separate benefit
that was studied.  
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The storm system that
ravaged Europe in
December 1999, as
seen by Meteosat-7 
at 9.30 UTC on 
26 December
(courtesy of Eumetsat)

that, on the whole, there has been a 5 to
10% increase in forecast accuracy during
this ten-year period.

Improvements due to
Meteosat

Improvements in weather forecasting
during the ten-year period are due to a
number of factors, the most important ones
being the use of Meteosat, the use of other
satellites, improvements in computers, and
improvements in prediction models.
Meteosat emerges as having a particularly
high value for ‘nowcasting’ and short-range
forecasting for the period 6-12 hours
ahead. On average, Meteosat’s contribution
to the improvements in forecast accuracy

Weather-Forecast
Improvements

Information was collected on the
improvement in the quality, efficiency and
accuracy of weather forecasts for a ten-year
period, from 1980 to 1990, covering the
situations before and after the introduction
of Meteosat. All meteorological
organisations that were contacted
expressed the view that their services had
improved during this period and provided
statistics to demonstrate this. These
statistics indicated a consistent and
significant improvement in forecast
accuracy; there are many instances where
the accuracy achieved for 72-hour forecasts
was as high as that achieved for 24-hour
forecasts before Meteosat was introduced.
The experts’ conclusion from the analysis is
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that occurred during this ten-year period is
assessed by meteorological experts as 17%.
Discussions with forecasters reinforced the
analysis of Meteosat’s role as an essential
element of the forecasting infrastructure.
When asked to consider the hypothetical
situation where Meteosat might no longer
be available, comments ranged from ‘a
significant negative impact’ to ‘catastrophic’.

Examples of Effects on
Users

The effects of the Meteosat programme,
through its contribution to improved
weather forecasts, are now felt in most, if
not all, sectors of the economy. As many
effects as possible have been identified and
quantified. Even so, it is believed that there
are many other effects that have not been
addressed. All of the effects described
below are classed as ‘effects of the
exploitation of Meteosat’.

Perhaps the most well-developed use of
weather forecasts is in connection with all
forms of transport – sea, air, road and rail.
In civil aviation, forecasts are routinely used
for planning routes, planning the amount
of fuel to be carried as a reserve, and
reducing the likelihood and impact of
diversions due to bad weather. The effects
of Meteosat are thus seen in fuel savings,
reductions in aircraft operating times, the
avoidance of delays and disruptions and,
above all, safety. It is estimated that, in
these respects alone, the effects of Meteosat
now amount to 11 MEuro each year.  The
second important transport effect is for
winter road maintenance, i.e. ensuring that,
as far as possible, roads are clear and safe
for use in the event of icy or snowy
conditions. In principle, it is necessary to salt
roads whenever there is the slightest
chance of bad conditions. Through the
judicious use of forecast information, it is
possible to be more selective and thus save
considerable amounts of effort and
chemicals. This generates substantial cost
savings and, equally importantly, reduces
environmental damage by avoiding the
unnecessary use of salt.

The construction industry is clearly sensitive
to a wide range of weather conditions,
being a largely outdoor activity. Most
construction operations can be disrupted,
delayed or spoilt by the occurrence of
particular weather features. Rain has perhaps
the most widespread effect, delaying
earthworks and seriously interfering with
bricklaying, concreting and the laying of
tarmac. Nor are all indoor activities immune,
since plastering, for example, is sensitive to
both high and low extremes of humidity.

14



Meteosat provides major cost savings for
the energy industry, as the demand for
both gas and electricity depends on most
aspects of the weather, although low
temperature has the greatest influence.
Weather forecasts are routinely used to
predict the short-term demand for gas and
electricity. This helps to reduce the problems
of over-supply, with associated storage
problems, and under-supply which can
result in energy interruptions. Both extremes
have significant financial consequences. 

Some less well-known effects can be seen in
the tourism and leisure industries, where a
great variety of organisations use weather
forecasts for planning their operations,
ranging from deciding whether or not to
provide heating for football pitches, to the
prediction of catering demands, which vary
according to the weather. Many large retail
organisations now routinely receive weather
forecasts in order to predict what types of
goods to stock to suit the expected
conditions  – soups or salads, barbecue 
sets or umbrellas!

In the public sector, Meteosat provides
benefits through its contribution to flood
warnings, other forms of severe weather
which need to be notified urgently to the
public, and in the handling of emergency
incidents resulting from major chemical
spills or other pollution events, for example.  

In addition to the above benefits for
industry and commerce, it is important to
recognise that the general public also

Another important beneficiary of Meteosat
data is agriculture and, in particular, crop-
spraying operations where the use of
weather forecasts results in substantial
savings in both labour and chemical costs.
The implicit reduction in the use of agro-
chemicals also has a positive environmental
impact. The chance of sprays drifting
beyond the intended areas of application is
reduced, as is the amount of chemicals
washed into the soil. In a typical year, these
savings as a result of using Meteosat data
are estimated at over 30 MEuro. A small but
interesting benefit relates to soft-fruit crops,
where accurate weather forecasts allow
protective measures against frost damage to
be taken.
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makes great use of weather-forecast
information and attaches some value to it. 
A survey conducted in the United Kingdom
and France showed that 90% of the adult
population are interested in weather
information, which they obtain mainly 
from newspapers, radio and television. Less
than 10% felt such information was not
useful, and 75% felt that its accuracy was
important. The majority of those
interviewed make use of weather
information for their domestic and leisure
activities, whereas a substantial minority
also use the information in connection with
travelling to work and work itself. Many of
those interviewed said that they would be
willing to pay for forecast information, in
the hypothetical case that it were no longer
available free of charge through the media.
A total European valuation for the general
public’s ‘willingness to pay’ results in a very
substantial unpriced benefit from the use of
Meteosat.

All of these, and many other benefits, can
be classified as either increased sales, cost
reduction or unpriced benefits (saving of life
and reduction of environmental damage).
Of these effects, the last two are the most
important, with cost reductions due to
Meteosat amounting to almost 2500 MEuro,
and unpriced benefits estimated at 2750
MEuro when totalled over a 20-year period.
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of services that result in the Meteosat
products.

Other Effects

There are some other effects that cannot be
directly valued. These include the increased
awareness of weather effects and weather
forecasts following from the widespread use
of Meteosat images on TV, as well as the
enhanced European meteorological 
co-operation which was stimulated by
collaboration on the Meteosat programme.  

Finally, it is important to realise that
Meteosat data contribute to a global
weather observation system and thereby
benefit people in Africa, Asia and the
Americas also. 

Effects on the Space
Industry

In addition to the above exploitation effects,
Meteosat also gives rise to effects of
manufacture/construction, corresponding to
the value of the satellites and launchers that
have been produced for the programme.
These effects amount to a Value Added for
industry of 1180 MEuro in total for the pre-
operational satellites, the later operational
satellites (MOP) and the most recent MTP
satellite, together with their launches on
Ariane.

Work performed in associated industries,
and public-sector organisations, corresponds
to a Value Added of approximately 900
MEuro for the development and operation
of ground-based facilities and the provision
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Once successfully placed in orbit, the
operational ECS satellites were put at the
disposal of Eutelsat, the organisation
created to exploit the satellites in Europe. In
a similar manner, the two in-orbit Marecs
satellites were leased to the embryo
Inmarsat organisation, created to provide
global maritime communications services. As
demand for satellite capacity grew, Eutelsat
ordered and financed the production of a
second series of satellites, Eutelsat-II, with
five satellites placed in orbit between 1990
and 1995. Additional satellites have
subsequently been put into orbit, or are on
order as replacements for the earlier
spacecraft and to further increase Eutelsat’s
capacity. Inmarsat has developed also,
increasing its in-orbit capacity through the
acquisition of new satellites and by
diversifying its markets.  

The effects considered here are those
resulting from the ECS satellites and the
Eutelsat-II series up to, and including, the
year 1998. Future effects that will accrue
throughout the remaining lives of the
satellites have not been included. For
maritime services, only those effects resulting
directly from the two Marecs satellites have
been addressed.  

Effects of Exploitation

The programme to develop the operational
ECS satellites was approved on the basis
that they would be used to extend the
capacity of the existing telephony network
within the European region. They were also
planned to provide international TV links for
the exchange of TV programmes as part of

the Eurovision network operated by the
European Broadcasting Union (EBU). In
reality, as the possibility of different
applications in new markets became
apparent, the actual use of the satellites has
been quite different, as will be seen later.

All effects of exploitation come from
increased sales. These consist of the new
business that has been generated by the
use of ECS, Marecs and Eutelsat-II, plus, in
certain cases, services provided by other
satellites where these have been made
possible by the pioneering use of ECS. 
A detailed historical analysis has been
necessary to decide how much of the
business on other satellites can be correctly
attributed to the ESA programme.  

Telephony

Growth in the
use of the
satellites for fixed
telephony
services has
been steady but
not dramatic,
contrasting with
the original
anticipated use
of the satellites.
Cost savings
relative to the

terrestrial infrastructure have not turned out
to be as expected. Even so, it is clear that
the PTTs (the national telecommunications
organisations, some of which are now
privatised) regard the satellite element of
their network as providing flexibility,
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A portable VSAT
terminal

definition the amount of satellite capacity
used in this way is also comparatively low.

Business Services

After a slow start, use of satellite services by
business organisations has increased
dramatically over the past ten years. This has
been made possible by increases in satellite-
transponder power and advances in the
technologies allowing the use of Very Small
Aperture Terminals (VSATs), located at
business premises, for point-to-point or point-
to-multipoint services which include data
distribution and private video links. Important
users of these services include retail
organisations, information providers, financial
services, computer services, hotel chains, the
motor industry and car-rental companies. This
type of use becomes increasingly attractive as
the number of recipients and the diversity of
their geographical locations increase. 
The total  revenue from
users of these services is
estimated at 1150 MEuro.
This includes not only the
revenues for satellite
capacity, but also the
ground-infrastructure cost
and running costs for the
organisations that provide
these services, as well as
the cost of the user’s
ground infrastructure in
some cases. 

TV Distribution

The largest effect of the ESA
Telecommunications programme, in terms of

diversity of infrastructure and a means of
rapidly establishing enhanced capacity in
remote areas. It is estimated that, by 1998,
the total business for telephony services
relying on ECS amounted to 670 MEuro, in
the form of revenue to the PTTs, some of
which was spent on the development and
operation of the necessary ground-based
infrastructure. 

Use by the EBU

Use of satellite capacity by the EBU has also
increased steadily, thus providing an
improved and extended network for TV
programme exchange and distribution
within the Eurovision region. This represents
an imputed value of services to those
broadcasters utilising the Eurovision network
amounting to 450 MEuro in total by 1998
which, like telephony services, includes
expenditure on essential ground-based
infrastructure.

Occasional and Temporary Use

Whilst it is normal for users to lease satellite
capacity in a block for full-time use, other
arrangements are offered (mainly associated
with TV use) where a transponder is
booked for international transmissions on
an ad-hoc basis, or a regular but part-time
basis, or as a short-term lease. Many of the
applications in this category can be
generally described as satellite news
gathering, allowing broadcasters to provide
on-the-spot live reporting of news and
international events. Although an important
activity, the amount of business generated is
relatively low, at 230 MEuro, since by
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the number
of users and
the amount
of revenue,
is from TV
distribution
to the
public, an
opportunity
realised

quite early in the programme with a trial
service being provided even on the first
experimental satellite, OTS. Initially, the ECS
satellites only had sufficient power to feed
programme material into cable-TV networks,
which were able to utilise relatively large
antennas serving apartment blocks, hotels or
whole communities. Later, with higher power
satellites (Eutelsat-II) and improved receiver
technology, it became feasible to broadcast
direct-to-home for viewers prepared to
purchase the necessary antenna (dish) and
receiver.  Having overcome the initial
regulatory problems, this application has seen
tremendous growth and now represents the
major use of Eutelsat’s satellites.

The effects from this application have been
analysed from the end-user side, i.e. the
viewing public, noting that, at this end of the
Value Added chain, the principal sources of
revenue are viewer subscriptions, advertising
income, and sales of domestic equipment. 
At the start of the chain, there is the income
received from the satellite operators (Eutelsat
in this case) for the use of the satellite trans-
ponders which carry the many individual TV
channels. The value at both ends of this chain
can be quantified and at the end-user (viewer)
level it amounts to approximately 10 000
MEuro over the period assessed, to 1998. 

Establishing the intermediate distribution of
Value Added in detail is more difficult. The
cost of TV programmes represents a
significant component; this has been
estimated and the value of programmes
imported from outside Europe has been
excluded from the above figure. The other
major components of Value Added, apart
from the activities of the satellite operators,
consist of all other (non-programme) costs
of the broadcasters, the manufacture of
domestic equipment, cable infrastructure
and cable operator costs. Each of these rely
in turn on the supply of a diverse range of
other services, which means that the effects
from TV distribution are widely spread
across the whole communications
equipment and services sector.

Mobile Services

All of the effects described above result from
a range of fixed telecommunication
services, but the ESA programme has also
given rise to two types of service for mobile
users. The first of these (still relatively small,
but expanding) is Euteltracs, offering a
mobile messaging and positioning service
for land fleet-management users (e.g.
trucks) and, more recently, maritime users.
The more significant service, however, is
that originally planned for the two Marecs
satellites in the ESA programme. During the
early years of the International Maritime
Satellite Organisation (Inmarsat), these
satellites constituted a vital part of its
capacity. The effects during the years of
their use have been assessed in terms of:

• the revenue received by Inmarsat from 
the use of these satellites
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The manufacture of the
Eutelsat-II series of satellites
is treated as an indirect
effect of exploitation, with
a total value to European
industry of 840 MEuro plus
launches.

All of this experience stemming from the
ESA programme has clearly contributed to
European space industry’s ability to compete
in the international market for
communications satellites. This additional
effect becomes increasingly difficult to
quantify, however, as the link to the original
ESA programme is stretched by the passage
of time and the evolution of new designs.

• the Value Added by the PTTs, which 
offered the maritime service to the public,
including the construction of the 
necessary ground equipment

• sales of mobile terminals that can be 
attributed to the use of Marecs.

In total, these components correspond to
revenues of more than 850 MEuro during
the life of the Marecs satellites. An
additional but unquantifiable effect is the
European dimension that was brought to
the Inmarsat organisation, meaning that it
was less dominated by the US than the
equivalent organisation (Intelsat) established
for fixed international communications
services.  

Effects on the Space
Industry  

The value of work resulting from the ESA
Telecommunications programme itself is
classed as a direct effect of construction,
totalling 2280 MEuro, excluding the value
of the Ariane launches.  

Outside the ESA programme, but following
from it, a range of satellites based on the ESA
design was constructed for various customers,
generating a total revenue of 2300 MEuro
plus further income from associated launch
services. In addition, it is assessed that
experience with the ESA programme made
possible the sale of other satellite equipment
with a value of 710 MEuro, primarily as
subcontracts to the US-dominated supply of
satellites to Intelsat. These combined revenues
of just over 3000 MEuro equate to indirect
effects of construction.   
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Analysis of the Ariane programme has
covered the period from the start of the
Ariane-1 programme in 1973, to the point at
which it was expected that Ariane-4, the
final development in the programme, would
be replaced by the new Ariane-5 launcher
(not part of this study). During this period of
more than 25 years, development of the
original Ariane-1 design has resulted in a

progressive increase in payload capability
from the original target of 1500 kg to almost
5000 kg. Equally vital in the intensely
competitive market for satellite launches is
the reduction that has been achieved in the
launch cost per unit of satellite mass.

The effects generated by the following
types of activity have been addressed: 
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Ariane Production 

In 1980, a few months after the first launch
of Ariane-1, a private company called
Arianespace was created to take
responsibility for launcher production, for
launch operations in French Guiana and for
marketing Ariane launches on an
international basis. This move to offer

• development of the family of launchers 
from Ariane-1 to Ariane-4, and related 
activities

• commercial production of the launchers, 
carried out by European space 
industry

• investment in the Kourou launch site 
(CSG) in French Guiana and all launch-
related operations performed at the site.
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Ariane on the international market was
considered essential to make it an
economically viable vehicle.

The Challenger accident in 1986 changed
the whole pattern of western launches and,
although Ariane also suffered a major
setback with a failure in the same year, it
was the first western launcher to return to
regular service, in September 1987.  From
1987 to 1991, there was a shortage of
launch capacity and Arianespace launched
75% of western telecommunications
satellites during this period. Since then,
despite the reappearance of US expendable
launchers and competition from Russian
and Chinese launchers, Arianespace has
maintained a market share of more than
50%. A record 11 Ariane launches were
achieved in 1995, then again in 1997 and
1998.

Arianespace employs just over 300 people,
which is a small number compared with
sales of more than 1000 MEuro in 1998.
This is because the company’s main
expenditure, for Ariane production and
launch operations, takes the form of
contracts placed with other European
companies. The unique role of Arianespace
itself is in marketing and sales of Ariane
launch services. In addition to paying for
the launch-complex operations, Arianespace
also pays a fee for using the ESA facilities at
CSG.

Once Arianespace had assumed
responsibility for the commercial launch
operations, launcher production  was
originally organised in a number of small
batches, up to launcher number 49. Then

in 1989, a new framework contract was
negotiated with the suppliers for the
production of 50 launchers, known as the
P9 series. With this assurance of future
production, it became possible for industry
to rationalise production, improve quality,
reduce the length of the manufacturing
cycle and thereby achieve a substantial
reduction in production costs. Since then,
further launchers have been ordered to
meet the growth in demand and to provide
continuity of service during the transition to
Ariane-5 operations.

The production of the launchers ordered by
Arianespace represents the single largest
economic effect of the ESA Ariane
programme. During the period up to 1998,
Arianespace ordered a total of  114 launchers,
96 of which were the final Ariane-4 versions,
corresponding to sales for European space
industry which have been estimated at over
9100 MEuro. This value does not take into
account any further Ariane-4’s that have since
been ordered to meet continuing demand.
These sales by industry are classed as an
indirect effect of construction and are
additional to the direct efforts of construction,
generated by work in industry during the
preceding ESA development programme.

Launch Operations at CSG 

In 1964, the French Government decided
to construct a space centre in French
Guiana, with Kourou chosen as the site
with ideal characteristics for launch
operations. Shortly afterwards, it was
selected by ELDO for its future Europa-II
launches and it subsequently became the
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America’s Spacenet-1, launched by an Ariane-1 on
25 May 1984

Australia’s Aussat, launched by an Ariane-3 on 
16 September 1987

Korea’s Koreasat-3, launched by an Ariane-4 on 
4 September 1999  

India’s INSAT-2E, launched by an Ariane-4 on 
2 April 1999



Ariane integration
activities in 1977
(courtesy of SEP)

natural choice for Ariane operations. Since
then, ESA has contributed to some of the
site’s operational costs.  

The running costs of the range support
facilities – safety, security, telemetry and
tracking, for example – and certain
investment expenditures are shared between
France and ESA after allowing for the fees
paid by Arianespace for its use of CSG. In
practice, ESA finances up to two-thirds of the

net expenditure, whilst the
French Government pays one
third. This expenditure is
dominated by the cost of the
CSG work force of some 800
personnel, the majority of
whom are from the contracting
companies. The remaining 30%
or so of expenditure relates to
other running costs and capital
costs. 

Arianespace carries out all
launcher-related operations using
its own staff, augmented by
contractors and representatives
from the production companies.
It makes use of the ELA-2 launch
complex and the satellite-
preparation facilities financed by
ESA, but pays for their running
costs. Since the start of its
activities, and continuing to
1999, launch-related operations
by Arianespace have generated
work with an estimated value of
1830 MEuro, excluding the
effects from the fees paid to 
ESA.

It is estimated that over the period 
1975-1999, economic activity totalling
almost 4000 MEuro has resulted from the
use of the Kourou launch site. Although
totally state-financed before commercial
launches began, the position has been
reached where, annually, about two-thirds
of the costs of the launch site and launch
operations are now covered by Arianespace
through the charges made to their
customers.  
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Work in progress on
Ariane-4 engines at
SEP (F) in 1988

effects were widely perceived, but difficult
to quantify. Management methods used for
Ariane were widely respected in industry
and have been adopted by a number of
companies for other projects. Companies
also felt that their approach to quality had
been improved by involvement in the
programme, and that this carried through
to other work and had improved their
image with potential customers. The
introduction of new facilities and production

The economy of French Guiana
(an Overseas Department of
France) has been totally
transformed by space activities,
both through local involvement
in CSG work, which is
encouraged as far as possible,
and through the effects induced
by the spending by European
personnel and companies. This
transformation began with the
French decision to build a
launch site at Kourou and
continued into the Ariane era,
with all economic indicators for
the region showing a marked
boost with the intensification of
commercial operations from
1987 onwards. Space activity
now dominates all economic
statistics for French Guiana –
output, employment, salaries
and so on. During the period
1986-1992, for example, the
average standard of living
increased by about 30% despite
a major population increase in
the same period. 

Other Effects in Industry

As well as analysing the very substantial
indirect effects of the Ariane programme
from the production of launchers for
commercial use, an assessment was made
of other indirect effects that might have
been generated for European space
industry as a result of its experience with
Ariane. Extensive discussions with the
companies involved showed that such
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processes was mainly quoted as a benefit
by the smaller companies. These benefits,
coupled with the management and quality
issues, mean that the biggest benefits were
received by the smaller companies; this has
resulted in a 'levelling-up' within European
space industry.

Wider Impacts of the Ariane
Programme

From historical research and extensive
consultation, it is judged that if the ESA
Ariane programme had not proceeded,
France would have continued its own efforts
to build a launcher for a combination of
economic, industrial and political reasons. No
alternative launcher project would have come
from any other European country. Limitations
on use would have been an insurmountable
obstacle to one of the options considered, the
licensed production of a US launcher, leaving
France with its second option, to develop its
own launcher with only about two thirds of
the payload capability of Ariane-1.

In this hypothetical scenario, the European
contribution during the launcher crisis after

the Challenger accident would have been
much less than with Ariane, and western
launch capacity would eventually have
reached only about 60% of its present size.
Expansion of telecommunications services
would have been delayed by several years,
resulting in a sizeable loss of revenue for
the businesses involved. Although non-
European telecommunications providers
would have been the main losers, the
global nature of telecommunications means
that European users would not have been
immune to the impact.

An approximate comparison was made of
the cost and industrial effects for Ariane and
those for the alternative national launcher.
This shows that on a per-cost basis, Ariane
has resulted in twice the effects that would
have stemmed from the alternative French
national launcher, thus emphasising the
benefit of full European co-operation on 
the programme. 

All of the economic effects outlined above
augment the strategic importance of Europe
now controlling its own access to space,
free of external political and commercial
constraints.
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Cumulative benefits
from the three
programmes 
- 1998 MEuro

used in connection with the other two
programmes. 

The Benefits from the
Programmes

The total Member State contributions in
respect of the three programmes amount to
almost 11 500  MEuro, with a relatively
minor additional income of about 100
MEuro from other sources, including a net
profit from insurance arrangements.

The cumulative benefits from each of the
three ESA programmes, during the period
considered, are shown below in terms of the
main end uses that they represent. The type
of effect is also shown, illustrating that all
three programmes result in increased sales.

Having reviewed the separate economic
effects from the Meteosat, Telecom-
munications and Ariane activities, we can
now assess the combined effects from all
three ESA programmes. In doing so, it is
useful to focus on two issues:

• the outputs, or benefits, generated by 
the programmes 

• the Value Added during the 
implementation and exploitation of the
programmes. 

As well as these central issues, a number of
related topics are also covered: 

• the relationship between the programme
benefits and the Member States' 
contributions

• the distribution of Value Added within 
broad sectors of industry  

• distinctions between direct/indirect 
effects and between 
construction/exploitation effects

• employment created as a result of the 
ESA programmes

• tax revenues returning to the 
Governments that participated in the 
programmes.

All results are assessed at the European
level, with no separate breakdown into
effects for individual ESA Member States.
Again, all values have been adjusted to
1998 economic conditions to allow for
inflation.

In the process of combining the effects from
the three programmes, it has been
necessary to avoid double counting for the
value of the Ariane launchers that were
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Member State
contributions and
programme benefits  
- 1998 MEuro

On the other hand, only Meteosat yields cost
savings and unpriced benefits, the latter
corresponding to the saving of lives and
reduced environmental damage, together
with the value placed on weather forecasts
by the general public.  

The overall situation is clearly dominated by
Ariane launch sales in excess of 11 000 MEuro
(excluding launches in connection with the
Meteosat and Telecommunications
programmes) and revenue from TV
distribution at 10 700 MEuro. For simplicity,
the value shown for TV distribution is the total
for all uses related to TV, i.e. distribution of TV
programmes to the public (via direct-to-home
satellite and via cable), use by the EBU and
other temporary/occasional uses by
broadcasters, including satellite news
gathering.

The figure below summarises the results in
the manner often used for studies of this
nature, namely a comparison of the
contributions from ESA Member States with
the final output to end-users of the

programmes. For Meteosat, the separate
expenditures via ESA, Eumetsat and the
national Meteorological Offices are combined
to represent the equivalent total Member
State contributions. The final outputs from
Meteosat, which provide benefits to end-
users in business and the public, have been
added together as an illustration, even
though they correspond to the different
types of effect discussed earlier.

Although sometimes a reasonable
approximation, it is not generally correct to
add together the Member State contributions
and the outputs to give an indication of total
industrial activity.  This is more properly
represented by the Value Added analysis,
which brings together Member State
contributions and outputs, as well as taking
account of any transfers within each ESA
programme and between the three
programmes.

Revenue from the Telecommunications
programme is much higher in relation to
contributions than is the case for Ariane, and
this is partly due to the different scope of the
assessments for the two programmes. Analysis
of the Telecommunications programme
covered all activities up to the point where
revenues are generated from the users of
services provided by the satellites. In contrast,
analysis of the Ariane programme only
considered revenues from the supply of
launch services. The study has also not taken
into account the value of satellites, other than
those originating from the Meteosat and
Telecommunications programmes, which have
been launched on Ariane, or the value of
services provided by all of those other
satellites. 
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Value Added from the
programmes 
- 1998 MEuro

Value Added is a measure of how value is
added throughout European industry and
businesses (non-European effects are
excluded) during the implementation of the
ESA programmes and their subsequent
exploitation. It allows the complex supply
chain to be identified, so that effects are not
counted twice or omitted. There is a direct
relationship between Value Added and
employment, and hence also the amount of
tax that is returned to the State.

The figure overleaf shows the 
assessed distribution of cumulative Value
Added between a number of general
industries and types of organisation. These
are defined so as to give a relatively
consistent classification across the three
programmes, whilst using only a small
number of classes. These classes are as
follows:

• Space industry: This covers the 
development and manufacture of 
satellites, supply of other satellite 
equipment, development work on Ariane
and production of all launchers.

Value Added from the ESA
Programmes

The Value Added resulting from the ESA
programmes and their exploitation is the
most useful way of showing the effects of
the programmes, since it also relates to GNP
growth, employment and tax revenue to
Governments. Even so, it is not possible to
include the effects for end-users of Meteosat,
since these do not come within the formal
definition of 'Value Added'. Hence the
following analysis only includes Value Added
from the Meteosat programme up to the
point where forecasts, based on Meteosat
data, are provided by the Meteorological
Offices to end-users (normally free of charge).
It ignores the substantial benefits that the
users themselves derive from these forecasts.  

The table below shows the Value Added
from each programme, after deducting the
non-European Value Added associated with
US launches and correctly allocating the
Value Added from the use of Ariane in
connection with the other two ESA
programmes (to avoid double counting). 
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Distribution of Value
Added - 1998 MEuro

Distribution of effects 
- 1998 MEuro

• Other industry: This broader category 
includes ground-segment construction 
and operations for Meteosat, launch-site 
development and launch operations for 
Ariane.

• Organisations responsible for exploiting 
the ESA programmes: This category is 
perhaps the most specific, comprising 
Eumetsat, Arianespace, Eutelsat and 
Inmarsat.

• Organisations providing services to end-
users: This includes the national 
Meteorological Offices and the extremely 
wide range of businesses that provide 
telecommunications services to industry 
and the public, using space capacity 
provided by Eutelsat and Inmarsat. 

This distribution indicates that 54% of Value
Added has been created in the space
industry. About two thirds of this comes
from the Ariane programme alone; just over
a quarter comes from the provision of
services to end-users, virtually all as a result
of the Telecommunications programme. 

Types of Effect

It is also interesting to compare the extent to
which the ESA programmes have generated
direct and indirect effects, and effects from
space hardware development as opposed to
effects from the exploitation of space
systems. It is not possible to do this
completely, since the effects of exploitation
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Reconciliation of the
programmes’
economics 
- 1998 MEuro

• the total of State contributions and 
revenues from the users.

The simple point that this figure makes is
that State funding of ESA programmes
results in an initial round of Value Added.
Then, if the programmes are successful, the
products and experience gained from those
programmes generate further Value Added
through the indirect effects and the effects
of exploitation.

This figure also shows the separate
additional benefits for end-users of weather
forecasts using Meteosat information, since
these benefits do not fit within the Value
Added framework.

for the Telecommunications programme
cannot be easily split between direct and
indirect effects. The limited breakdown that is
possible is shown below left, based on the
Value Added from the programmes. With this
reservation, about two thirds of all effects are
seen to result from the development/
manufacture of space hardware, plus closely
related activities, and one third from
exploitation. Considering only the
development and manufacture of space
hardware, 40% of Value Added is a direct
effect of the ESA programmes and 60% is an
indirect effect.

This distribution is heavily influenced by a
number of factors and assessment
limitations, but these can be allowed for by
applying judgement, even though
quantitative support is lacking. On this
basis, it is believed that the effects are much
more evenly balanced between construction
and exploitation than is shown in the
accompanying figure (facing page) and
even more strongly dominated by indirect
effects than by direct effects.

Relationship between
Contributions, Revenues
and Value Added

The figure above right is a simplified
illustration of the overall economic position
for the combined Meteosat,
Telecommunications and Ariane
programmes. It shows the way that:

• the Value Added in Europe
is produced from, and is approximately 
equal to -
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Employment resulting
from the ESA
programmes

Employment

The above figure illustrates the estimated
growth in employment as a consequence of
the three ESA programmes. Although it is
difficult to produce accurate estimates, the
values shown give a good indication of the
employment situation. They do not reflect the
benefits from Meteosat because there is no
direct link between these benefits and
employment. The figure makes the distinction
between:

• those employed directly in the space 
industry, in organisations principally 
involved in the construction and 
operation of satellites and launchers 

• those employed by companies supplying 
goods and services to the space industry 
and, in turn, the suppliers of the latter 
(and so on, at every stage in the supply 
chain)

• those who provide services in the 
exploitation of the output from the ESA 

programmes, most notably in the diverse 
sector of telecommunications services 
and equipment.

During the first ten years or so, employment
results from the ESA programmes themselves,
as they are being implemented. Thereafter,
employment in the space industry is largely a
result of the commercial use of Ariane and
the manufacture of follow-on satellites/
equipment. In the most recent ten years,
employment in the space industry reduces.
This is due partly to increased productivity
and partly to the exclusion from the
assessment of the more recent telecommuni-
cations satellites, because it is not possible to
prove that they are a consequence of the
original ESA programme.
Meanwhile, in the early 1980s employment
in telecommunications services took off and
by 1998 accounted for at least as many
jobs as the space industry itself.
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Cumulative State contributions and tax revenues - 1998 MEuro
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The generation of returns through taxation

Tax Returns

Although the ESA programmes were
funded in the first place by contributions
from the Member States, that is not the end
of the matter. All activities, during both the
development and exploitation phases of the
programmes, are subject to the normal
forms of direct and indirect taxation. The
figure to the right illustrates the fact that
the programmes are initiated with State
contributions; Value Added is created as a
result, and this then feeds back revenue to
the State through the taxation mechanisms.

The final figure compares the cumulative
contributions made by the ESA Member
States with the cumulative tax revenues
from companies and individuals, in the form
of both direct and indirect taxation.
Expressed at constant 1998 economic
conditions, cumulative tax revenues are
estimated to catch up with cumulative
contributions by about 1992. Thereafter,
and with tax revenues continuing to
accumulate whilst contributions only rise
much more slowly, tax revenues exceed
contributions by about 50% in 1998.



Although this assessment has not been
directly concerned with the technological
aspects of the three ESA programmes, it is
perhaps too easy to take for granted the
fact that these programmes actually came
to successful fruition. In many cases, the
targets set in the system concepts were
challenging, in order to make up for
Europe’s late entry into the space domain
and even to leapfrog what had already
been achieved elsewhere. 

The programmes’ success has owed a good
deal to a forward-looking approach in the
design of the technology. Thus, in the case
of the telecommunications satellites,
sufficient payload flexibility was retained to
allow for uses that were not originally
planned. In the case of Ariane, sufficient
growth potential was provided to allow the
development of later versions capable of
launching the much heavier satellites that
operators came to require. 

Escalation of programme cost and duration
compares favourably with equivalent
national or multi-national advanced-
technology projects. Most impressive for
anyone who has examined the history of
these programmes, is the way that the
programmes have been held together and
brought to completion in the face of
sometimes conflicting national interests,
shifting politics and the occasional crisis or
technical setback.

The study has demonstrated that
expenditure on space programmes
represents Value Added and employment in
new and high-technology industries. When
a programme is successful, meets its

performance requirements, and satisfies a
market need at a competitive cost, then two
further effects are generated:

• additional Value Added and employment
through the re-use of the same designs 
or adaptations of these designs, resulting
in sales to other customers both in 
Europe and globally

• the development of completely new 
services, making use of the space 
hardware initially produced in the ESA 
programmes. 

Thus, taking Telecommunications and
Ariane together (these programmes being
similar because they result in commercially
exploitable products), their combined
revenues have amounted to three times 
the original Member State contributions.
Meteosat is in a different situation because 
it is part of a public service, i.e. the
production of high-quality weather
forecasts. Here, the Member State
contributions of just over 2000 MEuro have
given rise to cost reductions of almost 
2500 MEuro and unpriced benefits of 
2700 MEuro, all of which are widely
distributed throughout industry, business
and the general public itself.

Value Added is a useful measure of
economic achievement and, in this respect,
the total Member State contributions of
almost 11 500 MEuro for all three
programmes have resulted in a total Value
Added of virtually 40 000 MEuro. In
addition, there are the quite separate
benefits to users of Meteosat data that
cannot be expressed in Value Added 
terms.
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organisations that support the space
industry. As ESA expenditure on the
programmes declined, the same level of
employment has been maintained by
commercial exploitation of the programmes’
achievements. An additional tranche of
employment arose from the development of
telecommunications services following the
successful exploitation of the ESA satellites.
This employment has increased throughout
the period assessed, resulting in a further 
20 000 jobs by 1998, making 40 000 in
total. All employment is perceived to be of a
long-term nature, often in high-technology
industries and involving personnel with
advanced qualifications or high levels of skill.

The value of the investment in the ESA
programmes is further illustrated by the
level of tax returns to the Governments that
have supported them. By 1992, cumulative
tax revenues generated by the three
programmes are estimated to have equalled
the cumulative Government contributions to
the programmes. Thereafter, and with tax
revenues continuing to accumulate whilst
Government contributions only continue at
a modest level, cumulative tax revenues
exceeded the cumulative contributions by
about 50% in 1998. 

One important effect of the ESA
programmes at the strategic economic 
level is that Europe now has autonomy 
in the domain of space applications –
telecommunications satellites and launch
vehicles in particular. This means that
Europe is not subject to controls exercised
on the use of other launch platforms. 
Nor has it suffered from shortages of launch
capacity, such as that resulting from the

The initial programme expenditure by ESA
was largely, but not exclusively, within the
space industry, but the effects that have
subsequently been generated by the three
programmes are by no means confined to
that industry. In addition to suppliers to the
space industry from within the much wider
non-space industry, the Telecommunications
programme has resulted in the growth of a
range of satellite-based telecommunication
services for the provision of telephony,
television distribution, specialised data
services and maritime services, to name but
a few. The benefits from Meteosat are
particularly widely felt, since there are few
aspects of personal and business life that
are unaffected by the weather and which
do not benefit from the availability of the
most accurate weather forecasts.

These global indicators of the economic
effects of the three programmes suggest
that they have been a very sound
investment for Europe. This is even more
the case when appreciating that the study
has always adopted a conservative
approach to the estimation of effects,
implying that the data presented above are
indeed a lower bound on the true effects.
Many effects have not been included in the
assessment, either because they are too
difficult to quantify, or there is not
conclusive evidence of their dependence on
the ESA programmes. Some effects are
inherently unquantifiable or, as in the case
of spin-off effects, they fall outside the
scope of the assessment. 

The three ESA programmes created around
20 000 jobs, either directly in the space
industry or indirectly in industries and
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Space Shuttle accident in 1986. Nor has it
been subject to the price levels for the
supply of systems and services that could
have been demanded in a less-competitive
market with no European participation.

In view of the success of three ESA
programmes, it might be felt that
applications such as these can now be
regarded as self-sufficient and no longer
requiring Government support. This
conclusion can be seen to be incorrect by
considering each of the programmes in
turn. 

Meteosat is a vital element of a wider global
weather observation system. Whilst weather
services continue to be largely a
Government responsibility, it follows that
the provision of satellites, similar to
Meteosat, must also be Government
funded. 

In the case of telecommunications satellites,
the success will only continue as long as the

capabilities that they provide meet the
evolving market needs. Those market needs
are evolving rather rapidly, meaning that
further investment in new technology
continues to be necessary in order to
provide systems and services adapted to the
markets of tomorrow. 

Finally, the case of launcher development
represents an extremely costly activity. It is
also a high-risk activity and there are no
examples where private enterprise has been
able to undertake the development of new
launcher systems without either direct or
indirect Government support. 

Some space programmes such as those
presented in this brochure are only
affordable at the European level. With a
European commitment to develop an
application comes a European commitment
to exploit that application, with a large
enough market to establish the vital
stepping-stone to international use and
international success. 
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