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The Science Programme of the European Space Agency

Fabio Favata

European Space Agency
Head of the Programme Coordination Office
Directorate of Science and Robotic Exploration

The Science Programme of the European Space
Agency (ESA) has a long history of successful scientific
space missions, spanning a wide range of topics, from
magnetospheric physics, to the exploration of bodies
in the solar system, to space telescopes covering
the whole electromagnetic spectrum. The program's
success is related to its long-term planning associated
with a bottom up approach to the selection of its
content, and to its being a hub of cooperation with
international partners.

The Science Programme is the only mandatory
program of the European Space Agency, i.e., the
only program to which all of its 22 Member States
contribute, pro rata to their GNP. The program's
budget is decided unanimously by the Member States
every 3 to 4 years, with a 5 years funding horizon,
providing the program with a unique long-term budget
horizon.

Large (L) and Medium (M) mission constitute the
bulk of the program's content. L missions are ESA's
flagships, and, while in general featuring significant
international participation, they are ESA-led. They
have an ESA cost equivalent to approximately two
years of the program's budget (i.e., of order 1 B€). The
BepiColombo mission to Mercury is a typical example,
being ESA led but with a significant JAXA-provided
element.

M missions are the program's workhorse, with a cost
equivalent to approximately one year of the program's
budget (i.e., of order 500 M€), and can be ESA-led
or can be contributions to partner-led missions. All
possible international cooperation schemes can be
implemented for M missions, and they range from
missions implemented by ESA alone (e.g., the PLATO
mission) to missions implemented in partnership under
ESA's leadership (e.g., the Solar Orbiter mission, a
partnership with NASA) to contributions to partner led
missions (e.g., the ESA participation to the NASA-led
JWST mission).

All missions in the ESA Science Programme are
defined through an open, competitive process, based

on open solicitation to the broad scientific community,
followed by a peer review of the proposals' scientific
merit, resulting in an advice to the ESA Director of
Science. Based on the outcome of the peer review
process, the Director of Science will make a proposal
to the Science Programme Committee (SPC, the body
where the member states of ESA decide on the content
of the Science Programme), following which the SPC
will take a decision.

The process is somewhat different for L and M
missions. L missions typically require significant
technology developments, and therefore a decision
about which scientific themes to address with the L
missions is solicited to the SPC long in advance of the
actual missions' implementation, to allow both ESA
and the member states (as well as the international
partners) to develop the necessary technology. The
relative decision typically covers more than one L
mission, and spans up to two decades, giving the
program a solid "scaffolding" concerning the science
themes that will be covered in a given planning cycle.
The definition of the L missions for a given planning
cycle is therefore a major event in the program's life.

On the occasion of the selection of the L missions
for a given planning cycle an open presentation to the
broad community by the proposers is organized (in
the presence of the peer review body that will assess
the proposal), resulting in a true scientific workshop,
and giving the opportunity to the scientific community
to express their point of view about the scientific
priorities for the program.

M missions need be able to address new scientific
challenges on a shorter time scale, and therefore must
rely on largely existing technologies, resulting in a
shorter time between proposal and implementation.
They are solicited to the community one at the time,
through open "Calls for Missions", that undergo peer
review and then SPC decision. Calls for M missions
are released regularly (typically every two years of
so) and provide the scientific community with regular
opportunities.
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L and M mission form the bulk of the program and
absorb the bulk of the budget. In addition, fast, small
missions (S missions) and of Missions of Opportunity
(MoO) complete the program's portfolio. MoOs are
small contribution by the program to partner-led
missions. They are proposed to ESA by a partner
agency and are peer reviewed on the same basis as
L and M missions. Given that such opportunities are
partner-driven, they can be considered at any time.
The ESA participation to the JAXA Hitomi mission is
a typical example of a Mission of Opportunity in the
program.

aiming at a short implementation cycle, and are of a
significantly smaller size than M missions. Thus far
only one has been chosen, and its being implemented
(the CHEOPS mission), so that in a sense they are
an "experimental" part of the program and their
implementation scheme is likely to evolve.

The combination of a well defined structure, a long-
term planning horizon and a bottom-up, peer reviewed
approach to mission selected has ensured a solid
program, that has enabled the scientific community
in Europe to lead in a number of scientific areas, and

that has made the ESA Science Programme a reliable

S missions are a novel element of the program, partner for space faring entities worldwide.
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