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EXECUTIVE SUMMARY

1 Importance of data from space

Data from outer space is increasingly important to scientific fields, including
the humanities and social sciences and the life sciences, in particular biology.
Most activities in the Earth sciences are coupled to major societal issues and
require the large-scale, homogenous observations over long periods of time,
made possible by space observation, which has now become irreplaceable. The
use of space data by scientific disciplines has widened, giving interdisciplinarity
a greater role.

France and its scientific laboratories have played an important role in this
field as a result of an ambitious national space policy that France has pursued
unfailingly for the last 50 years through its national space agency, the Centre
d’études spatiales (Cnes).

2 Structural changes in the organisation of space
missions

The Cnes, mainly at its centre based in Toulouse, must continue to develop in-
novative sophisticated space instruments. Not all research laboratories have the
technical means to build increasingly sophisticated space instruments and the
industrial sector is reluctant to take on the risks associated with the develop-
ment of such equipment. Moreover, some instruments are beyond the capacity
of a single laboratory, even a well-equipped one, and would absorb too many
technical resources, which would compromise participation in other projects. To
overcome such difficulties, the creation of integrated groups that bring together
the Cnes and research laboratories is recommended, some successful instances
of which already exist.

In conclusion, the following actions should be systematically carried out for
each mission:

• a study of task distribution optimisation and early examination during
progress reviews that are held at the phase A stage of a project;

• contracts specifying the goals to be signed by research operators and
funding institutions, that must be implemented during phase A;
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• the creation of an inter-institutional steering committee bringing together
all the signatories to follow the project throughout its life and to deal with
unforeseen events as they appear.

3 Adapting space means to changes in mission focus

The Cnes should be given the means to carry out the specific space functions it is
responsible for, such as steering technological development for space, supervi-
sion and operation of national scientific missions as well as large instruments for
international missions, laboratory funding for payload development, collection
and processing of the data generated by missions, definition of future scientific
directions of space research by discipline.

The French research funding agency, ANR, should create a fund for support-
ing programmes:

• research and development activities ahead of missions (i.e. not linked to
a specific mission) to encourage technological contributions from cutting-
edge groups not strongly involved in space research;

• scientific exploitation of data generated by large international space mis-
sions. Within such missions there is fierce competition and it is important
to provide significant means in the years immediately following a launch
(this is incompatible with the relatively constant recurrent funding of re-
search, although a suitable funding pattern already exists for non-thematic
programmes (“programmes blancs”) and should be strengthened).

The organisation of regional coordination of space activities existing within or
near recognised campuses of excellence would promote regular contact of all
those involved, from the design of missions to their scientific exploitation, and
would foster the emergence of world-class space research consortia. The con-
sortia will bring together laboratories, shared technological facilities and theme-
based consortia, engineering schools, the best research and academic institu-
tions and the industrial sector. Organising and developing curricula in space
sciences and the exploitation of space data should be an important part of the
activity of these consortia.

At the national level, we suggest creating a national structure to bring to-
gether laboratories with large-scale integration and evaluation means (which
should receive the TGIR large-scale research infrastructure label of the CNRS).
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Some or all of these laboratories would come from the top tier space laborato-
ries and would constitute an extension of the current French scientific group “GIS
MoteSpace” based in the Île-de-France region. The National Institute for Earth
Sciences and Astronomy (Insu) should commit as much as possible to maintain-
ing the human resources for this facility.

The inter-agency structure for space research (Comité inter-organismes de la
Recherche Scientifique Spatiale), which was set up by the Cnes, counts as its
most prominent members the CEA and the CNRS and is open to other institu-
tions. It perfectly covers the greater part of the structural requirements. It has
been suggested that this group be given a role in coordinating the regional
structures within the framework of university groupings (PRES), major campuses
and the Conference of University Presidents (CPU).

Recommendation

The inter-agency committee (CIO) set up by the Cnes should review and
specify the mission and role of regional interdisciplinary consortia within
the future structure. The Toulouse region and the Saclay campus are the
two biggest groups that should be reviewed. These groupings should act as
intermediaries for new or potential groups of such users of space data.

The CIO should ask the CPU to designate a representative.

4 High quality human resources, the key to perennial
success

The recruitment and evaluation of researchers working on space mission pay-
loads poses specific problems linked to the very long development periods of
major space missions (15 to 20 years). We recommend focusing on this issue
within national structures (CNRS, CNAP) when recruiting researchers.

In addition to the actions by Cnes groups, laboratories that are involved in
the scientific coordination of big projects within Insu, CEA and Onera must
maintain the ability to create systems groups covering the main specialities of
space techniques.

Centres dedicated to data treatment and archiving that are staffed by the
CEA and CNRS should receive additional personnel from the Cnes, which has
a specific role in space sciences, and from universities and other user institu-
tions. These centres must strive towards an optimal use of the tools developed by
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computer scientists and mathematicians. Additionally, new problems will arise
from the huge amount of data and the mathematical methods used to develop
models and theories from these data. This will be a source of new problems for
mathematicians that promote interdisciplinary and go beyond the established
user relation that space research has towards mathematics.

5 A significant change in space sciences participants

The context at the national and international levels is rapidly changing. The
following recommendations should ensure that France stays competitive.

The widening of research fields that require space data has led to increas-
ing number of user groups from an expanding number of research institutions.
The Cnes therefore faces increasing pressures to fund and implement a greater
number of missions. Furthermore, the quality of technological developments has
been such that the actual operational durations of missions have become longer
than the initially specified lifetimes, putting additional pressure on operational
and exploitation resources.

Space remains a source of technical advances in many disciplines which in
turn affect mission implementation. The increase in calculation power, algo-
rithms and robotics needed for the flight and ground parts of a mission, as
well as data analysis needs, can promote rapid changes in mission design.
Progress can also have an impact on optimisation and task distribution between
the ground and flight segments of certain functions of a space mission. Com-
promises have to be made for instance on the extent of in-flight autonomy or
between reliability and cost, or in-flight data processing and ground transmis-
sion. All this must be taken into account when considering the changing trends
in the expertise required for space research.

5.1 Evolution of the Cnes

We recommend that Cnes remains focused on supporting missions, in the form
of financial support and technical staff contributions to the Toulouse space centre
and the flight phases of space missions. Inter-agency relationships must be
organised at the national level. For each mission, each agency responsible for
the laboratories that will use the data should be asked to contribute resources
early in a project, during the design phase, especially laboratories that are
interested in the most downstream stages of scientific data exploitation. This will
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allow the Cnes to use new resources to face the increased pressure on the space
portion of new missions.

The current changes in the way research is organised will make it possible to
implement such a policy through the following actions.

Recommendation

The resources of the Cnes must take into account the emergence of new disci-
plines for which space data are essential. It should earmark its funds for the
space portion of missions and leave the responsibility of data exploitation
and archiving to specialised agencies.

5.2 Evolution of the university system

The main university consortia that have a strong interest in space sciences will
be able to designate space as one of their research priorities. The implementa-
tion of such policies will be mediated mainly through support for multi-mission
technological facilities such as technical centres for building, integrating and
testing of payloads and to centres dedicated to data processing and archiving.
It is recommended that these space consortia designate a representative from
the Conference of University Presidents (CPU) to defend their positions within the
inter-agency committee organized by the Cnes.

5.3 Evolution of the CNRS

Within the new CNRS structure, 4 institutes carry out most of the space research:
Insu, IN2P3, INP and Insis. This structure gives these institutes a wider role
since they will be both the research and funding agencies for laboratories not
belonging to these institutes. Within the CNRS, institutes will share and exchange
funding and staff. Space is certainly one area where the change is very positive.
It is important that the CNRS uses this organisation to the utmost in order to
optimise fund distribution among laboratories dedicated to space observation
that are the main builders of satellite payloads and those that only use data from
space. Open calls for proposals specialised in upstream technological research
or data exploitation are tools that encourage cohesion of the field within the
CNRS.
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Conclusion and final summary

From an academic viewpoint, space is an appropriate discipline for engaging
in high-level research and maintaining French leadership in this field both within
the Sciences of the Universe and Earth Sciences.

The science regarding the microgravity associated with inhabited space in-
frastructures depends on the long-term policies that will be defined by non-
European space nations. Its future directions and European and French collabo-
rations in manned flights will have to be debated once these policies have been
defined. The present report does not treat such issues.

Recommendation

This report has not examined a number of aspects associated with space
activities, but highly recommends that a workgroup reviews them.

This study has highlighted a number of important points:

• in the future, scientists and society will increasingly rely on data generated
by outer space resources;

• the various French agencies interested by space data (universities, CNRS,
CEA, Inra, Ifremer, Météo-France, Cemagref, Cirad, IRD, BRGM, IGN)
are involved in structural changes and the Cnes itself is changing the way
it works and interacts with other agencies;

• the review process must continue, with a special focus on reorganising
the resources for developing and testing in-flight equipment, the highly
sophisticated and powerful nature of which is a source of innovation and
provides beneficial spin-offs to the industrial sector and society;

• the inter-agency committee should encourage these new policy orienta-
tions by following through on the present recommendations and translat-
ing them into operational plans of action to be rapidly implemented.




