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All Member States participate (on 
a GNP basis) in activities related 
to space science and a common 
set of programmes (Mandatory 
programmes). 

Optional
• Human Spaceflight  
• Telecommunications & Integrated

Applications
• Earth Observation 
• Launchers
• Navigation
• Robotic Exploration
• Space Situational Awareness

ESA PROGRAMMES

Mandatory
• General Budget: Future studies, 
technological research, education, 
common investments (facilities, 
laboratories, basic infrastructure) 
• Science: Solar System science, 
astronomy and fundamental 
physics

In addition, Member States 
choose their level of 
participation in Optional
programmes.



Budget 2014
4102.1 M€

ESA 2014 BUDGET BY DOMAIN

Technology support*
3.6%, 146.8 M€

Navigation*
15.4%, 630.2 M€

M€: Million Euro
*includes Programmes implemented for 
other Institutional Partners 

Robotic Exploration & 
Prodex
3.3%, 134.9 M€

Human Spaceflight 
9.0%, 370.9 M€

Launchers
15.1%, 617.4 M€

Telecom & Integrated 
Applications*
7.9%, 325.3 M€

Earth Observation*
22.3%, 915.9 M€

Scientific Programme
12.3%, 506.5 M€

Associated with General 
Budget
5.1%, 210.8 M€

Basic Activities
5.6%, 231.5 M€

European Cooperating
States Agreement
(ECSA) 0.1%, 2.7 M€

Space Situational Awareness
0.2%, 9.1 M€



COSMIC VISION “GRAND THEMES”

In 2005 the Cosmic Vision plan was announced 
covering the Science Programme in the 2015-
2025 decade. Four questions were posed:

1. What are the conditions for planetary 
formation and the emergence of life ?

2. How does the Solar System work?

3. What are the physical fundamental laws of 
the Universe?

4. How did the Universe originate and what is 
it made of?
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ROSETTA - RENDEZ-VOUS WITH A COMET

Launch: 2 Mar 2004, Ariane 5 ECA  
Gravity assists:  Three from the 

Earth and one from Mars
Asteroid Steins fly-by: 5 Sep 2008

Asteroid Lutetia fly-by:10 Jun 2010

End Hibernation: 20 Jan 2014 10 UTC
Comet encounter: 22 May 2014

Lander delivery:10 Nov 2014

First mission to orbit a comet 
nucleus, and deploy a lander 
(Philae) onto its surface
Studying the evolution of the comet’s 
phenomena while it approaches the 
Sun
Bringing a full lab to a comet for in 
situ chemical analysis
Helping to understand if comets 
contributed to the origin of life and 
the formation of oceans on Earth
Studying two asteroids at close 
quarters during the journey
Helping to understand the origin and 
evolution of the Solar System



ROSETTA – SELFIE at COMET



ROSETTA – LANDING SITE



SCIENCE AND ROBOTIC EXPLORATION
9
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Herschel Space Observatory
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HERSCHEL

Launch: Spring 2009, Ariane 5 
ECA

Orbit: around L2 
Status: operations ended

april 2013, archival phase
and data exploitation until

2017

The largest telescope ever flown in 
space, to observe infrared wavelengths 
and details never seen before
A giant leap forward in the study of star 
and galaxy formation and evolution
Looking back to the unknown earliest 
stages of star formation, to reveal the 
youngest stars in our galaxy, and 
making the most detailed and complete 
study of the vast reservoirs of gas in 
our galaxy
Studying planetary formation around 
other stars
Unprecedented study of formation and 
evolution of galaxies in the 
Universe, back to 1000 million years 
ago

Rosette /ESA PACS-SPIRE/HOBYS



MOLECULES IN SPACE
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Missions are selected through open Calls (“bottom-up” approach)
2007: Call for M1/M2 and L1 mission 
2010: Call for M3 mission
2012: Call for S1 mission
2013: Call for L2/L3 missions science themes  (White Papers)
2014: Call for L2 mission

Three type of missions considered today: L, M and S missions
L-Missions: ~ 2 ESA Science Programme yearly budget, possibly with 
international partner(s), typically 6-7 years preparation, then 7-8 years 
development (Phase B2/C/D)
L1 = JUICE, L2 = Athena 
M-missions: ~ 1 ESA Science Programme yearly budget, ~ 4 year preparation 
(Phase 0, A, B1 studies and technology activities), then 6-7 years development 
(Phase B2/C/D)
M1 = Solar Orbiter, M2 = Euclid, M3 = PLATO
S-missions: Capped budget, use of available technology, fast cycle ~ 4-5 
years. 
S1 = CHEOPS

Science missions selection 
and implementation



COSMIC VISION TIMELINE 
20 10 20 12 20 14 20 16 20 18 20 20 20 22 20 24 20 26 20 28 20 30 20 32 20 34

L-Class
Missions

L1 Selection

JUICE

eLISA
ATHENA

JUICE L1 Launch

L1 Adoption

JUICE

L2/L3 Mission 
Theme Call L2 Mission 

Call

L2 
Selection

L3 Launch

ATHENA L2 Launch

L3: “The Gravitational Universe”

L2: “The Hot and Energetic Universe” ATHENA

Solar Orbiter

M1/M2 
Selection EChO

MarcoPolo-R
LOFT

STE-QUEST

M3 selection M3 Adoption

Euclid

Solar Orbiter M1 Launch

PLATO

M1/M2
Down

Selection

Euclid M2 Launch

M4 Mission Call

PLATO M3 Launch

M4 Launch

L2 Adoption

M3 
Mission Call

M-Class
Missions

S1 
Mission Call

CHEOPS S1 Launch

S1 
Adoption

CHEOPS

S1 
Selection

S-Class
Missions



Mission under preparation or in early 
development

Over the next decade, three missions will be prepared/developed and remain 
accessible to potential Austrian involvement:

• Euclid (M2): Dark Energy Observatory, 
– Prime Contractor Thales Alenia Space (Italy)
– Industrial procurement structure will be frozen by ~ 2015, 

• JUICE (L1): Mission to the Jupiter system. 
– Phase A/B1 and technology preparation running, 
– Prime Contractor should be selected in 2015 
– Industrial procurement structure will be frozen by ~ 2017

• PLATO, PLAnetary Transits and Oscillations of stars, 
– Prime Contractor should be selected in 2016-2017 
– Industrial procurement structure would be frozen by ~ 2019, 

launch in 2024

It is essential to already position Member State industry on these missions for 
enabling a balanced industrial return in the Science Programme
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Assessment Phase Definition Phase Implementation Phase
~ 2 years

Phase 0/A studies

~ 2 years

Phase A/B1 studies

~ 6-7 years

Phase B2/C/D/E1

Mission 
selection

Down-selection
& Payload AO Launch

Mission concept

Industrial studies for
the space segment, 
Payload studies in 

Member States

Design consolidation

Industrial studies, 
Payload teams confirmed ,

Pre-developments

Development

Industrial Prime selected,
Industrial team build up,
Manufacturing and AIV

n missions ≥ 2 missions one mission

Technology developments TRL ≥ 5/6 (ISO)

Mission
Adoption

Phases for M-missions

PRR SRR



Technology development objectives

1. The general objective is to reach TRL 5/6 for the space segment before 
entering the implementation phase (spacecraft including payload)

2. Independent “gate reviews” are made for mission readiness evaluation and 
down-selection (technology maturity, design maturity, schedule, cost) 



Herschel:
SiC technology 18



GAIA
performing a 3D survey of more than a billion local stars,
to make the most accurate map ever of Earth’s celestial neighbourhood



Gaia primary (M1) mirrors: SiC, 40 kg
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Vibration testing of Gaia Payload Module
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Andromeda Galaxy M31
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Key technology: Replicated Nickel Optics 
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X-ray Optics Technologies

ATHENA Optics 
technology 

Athena: enabling technology X-ray Optics
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Technology Developments in SRE

1. Substantial effort is spent for reaching sufficient definition and technology 
maturity of Science and Robotic Exploration missions

a. Science technology development budget: ~18-20 M€/year (TRP + 
CTP)

b. MREP technology developments: ~ 8-9 M€/year (TRP + ETP)
c. TRP: TRL up to 3 or 4, CTP: generally TRL up to 6

2. Technology developments are generally Mission-focused
a. Work plans are regularly updated for reflecting the Programmes 

evolution 

3. Some generic or long term developments are also implemented for enabling 
new missions

a. Generic developments in science missions, for themes identified by 
the Science Advisory structure

b. Enabling technologies for robotic exploration



Cosmic Vision 2015-2015 TDP

http://sci.esa.int/cosmicvision-tdp



Thank you
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