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Benefits driven exploration programme

Outputs

Capabilities

Outcomes

Science benefits

Economic benefits

Inspirational/societal benefits

Cooperation benefits

Exploration benefits

E3P Programme Resolution

European Space Exploration 

Strategy

Towards Space 4.0

United Space in Europe

Exploration missions

Future prospects 

Initiatives Benefits Strategic Objectives

You 

benefit
We 

explore

Mission
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Knowledge - Science
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Space

Stations Shuttle
Retrievable

Capsules
Sounding
Rockets

Parabolic
Flights

Ground
Facilities

https://eea.spaceflight.esa.int/portal/

Missions 85 30 18 87 91 49

Research Areas 59 42 35 50 71 43

Experiments 1661 416 171 394 1171 291

ESA funded and co-funded experiments 1972-2020
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E3P following Space19+
4 Cornerstone campaigns + 2 transversal activities

CS#1:
Humans in LEO

CS#2:
Humans beyond LEO

CS#4: 
Mars Robotic

Ex
Pe

RT

Sc
iS

pa
cE

CS#3:
Moon robotic
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2020 Highlights

INTERNATIONAL COOPERATION
 Gateway MoU and MSR international agreementt signed by DG
 Pesquet + Maurer flight agreements signed with NASA
 Further lunar science opportunities with NASA/India/Japan

PROCUREMENT
 1.3 B€ contracts approved and signed by October 2020
 1.6 B€ additional contracts to be signed during 2021

EVOLVED ORGANISATION
 HRE 2.0 operational to align organisation with mandate at Space19+
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Updated HRE Organisation

To reflect 33% programme growth 
following Space19+

 Programme Manager for integration 
and support to Director

 3 development/operations groups 
corresponding to 3 E3P destinations

 Research and Payloads group for 
science including ISS/Gateway 
payloads

 ExPeRT team for studies and 
technology

 Commercialisation & Innovation
 Strategy and Coordination
 Programme Management Support
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CS#1: Humans in LEO
Research in Low Earth Orbit benefiting Earth
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Expedition 1 crew: 
December 2000
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Expedition 64 crew: 
December 2020
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Operations at the time of Covid…

All pre-flight Baseline Data Collections 
(BDCs) with Crew-1 astronauts 
(V.Glover, M.Hopkins, S.Walker, 
S.Noguchi) for ESA experiments 
(Myotones, GRIP, GRASP, TIME and 
DNAmAge) were successfully 
completed

BDCs were performed at JSC in 
cooperation with NASA to account for 
current Covid-19 restrictions 
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ISS Research:
EDR2 installation on-board

Credits: ESA
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ISS Research: FLUIDICS- Fluid Dynamics in Microgravity

Fluidics installed on the deck racks 
in the Columbus laboratory 
(Credits: NASA)

The Fluidics experiment equipment featuring 
one of the three transparent spheres

(Credits: CNES)
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ISS Research:
PK-4 Science Campaign #10  

PK-4 Science 
campaign #10 
was conducted by 
Russian crew member 
Anatoly Ivanishin
with remote support 
from TSUP/Russia 
and 
COL-CC/Germany

Credits: ESA
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ISS Research:
Transparent Alloys SETA completed 

Credits: ESA

Transparent Alloys SETA experiment was 
completed with good science results and 
near real-time data downlink
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ISS Education: ESA Astro-Pi 2019/2020   

o ESA Astro-Pi 2019/2020 
Challenge performed 
successfully

o 6350 teams contributed 
to Mission Zero

o 208 teams in Phase 4 of 
Mission Space Lab 

Credits: NASA
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Analogue Research: Parabolic flights

ESA Parabolic Flight Campaign 73 completed with three successful flights 
out of Paderborn Lippstadt
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Forward to the Moon

Awaiting any effects of change of US administration

 TIA-led LCNS study 
procurement ongoing
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• ESM1 activities at KSC concluded, formal 
handover to NASA in 12/2020

• ESM2 shipment to KSC in 2021
• ESM 3 starting assembly in Bremen
• Contract for ESM 4-6 being finalised

CS#2: ORION European Service Module
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ESA - NASA Gateway 
MoU Signature
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Gateway science:  
European Radiation Sensors Array (ERSA)

o First Gateway science 
payload

o Will fly externally mounted 
on the Power and 
Propulsion Element (PPE) 
in 2024

o ESA/JAXA radiation 
payload inside I-Hab
planned as second step

Credits: ESA
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CS#3: Lunar robotic exploration
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CS#3: Lunar robotic exploration

o PITMS payload for NASA 2021 CLPS mission successfully passed CDR
o An overall framework for lunar science cooperation with NASA in preparation
o Two parallel industry studies started for Phase A/B1 of the European Large 

Logistic Lander (EL3)
o 300+ responses from the community to the Call for Ideas for future Moon 

missions  enabled by EL3
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Special issues of Planetary and Space Science 

Two ESA-led special issues of Planetary and Space Science were 
released in 2020 on Lunar preparatory science:

• Science and Exploration of Lunar Resources with ESA’s PROSPECT Package. 
Edited by Elliot Sefton Nash, Evelyn Füri, Neil Bowles. 
https://www.sciencedirect.com/journal/planetary-and-space-science/special-issue/10GPHNCMM4X

• Space resources. Edited by Alexandre Meurisse, James Carpenter, Jessica 
Flahaut, Philipp Reiss. 
https://www.sciencedirect.com/journal/planetary-and-space-science/special-issue/10XZVBFP4CZ

https://www.sciencedirect.com/journal/planetary-and-space-science/special-issue/10GPHNCMM4X
https://www.sciencedirect.com/journal/planetary-and-space-science/special-issue/10XZVBFP4CZ
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In-Situ Resource Utilization (ISRU) payload studies

ISRU-DM Phase A for Oxygen/Water 
extraction from regolith: completion in Nov 
2020 (parallel contracts: SAS BE; OHB IT)
• Three processes studied (Hydrogen 

Reduction, Carbothermal, Molten-Salt 
Electrolysis)

ISRU-DM Phase B1 for Oxygen extraction 
from regolith in procurement from industry

Image credit: SAS-BE (Phase 0) Image credit: SAS-BE (Phase 0)

Dedicated activities for 

critical technology 

developments of 

ISRU-DM are planned 

in Q2-2021
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European Space Resources Innovation Centre

• Signature of Implementation Agreement between 
ESA, LSA and LIST for establishment of ESRIC on 
18 November
 10 vacancies published by ESRIC 
 Both research and business support functions 

www.esric.lu

http://www.esric.lu/
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Prototype oxygen plant at ESTEC



30

© Beth Lomax 
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CS#4: ROBOTIC MARS EXPLORATION



32ExoMars Trace Gas Orbiter, launched 2016 / ESA, Roscosmos

Planetary science in action



33North polar dunes on Mars on 25 May 2019 / ESA, Roscosmos, CaSSIS, CC BY-SA 3.0 IGO

250 m



34Bright & dark streaks in Locras Vallis on Mars, 20 June 2019 / ESA, Roscosmos, CaSSIS, CC BY-SA 3.0 IGO

500 m
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Publications referring to ExoMars
Source: SAO/NASA Astrophysics Data System (ADS)
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Rover and Descent 
Module
in Torino
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Follow-on activities approved June & Sep. IPC: 
• MELiSSA Plant Characterisation Unit
• MELiSSA Pilot Plant
• MELiSSA Precursor of Food Production Unit
• MELiSSA BIORAT 1 - Air regeneration bioreactor 

demo (fiche will be updated at the Feb 2021 IPC)
• MELiSSA BIORAT 2 - Urine nitrification bioreactor 
• MELiSSA System Studies and PhDs research

MELiSSA Activities in ExPeRT (1/2)
Micro-Ecological Life-Support System Alternative

Scientific Studies POMP 2 (Pool of MELiSSA PhDs), 
MELiSSA Foundation
Q3-2020: full budget committed, 5 PhDs
MELiSSA System Studies, Univ. Clermont Auvergne
(FR)
Activity expected to complete by March 2021

BIORAT 1, RUAG (CH) & subcos, Bioreactor air 
regeneration demo based on photo-synthesis

Q3 2020:
• Solid-Loop Test 

Readiness Review 
successfully completed

• Change Request to 
address outcome of 
Phase B1 – more 
engineering needed 

Compartment 1 characterization and Volatile Fat 
Acids conversion, University of Ghent (BE) & sub-co
Q3 2020:  Long-term tests finalized, transition to 
maintenance mode for biological processes, analysis 
of samples collected during test period initiated. 
Activity finalization planned for Q4 2020
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Plant Characterization Unit for closed-loop Life 
Support System, Enginsoft (IT) & sub-cos.

Q3-2020:
Life test to be performed 
during the whole month of 
November. 
Closure of activity planned in 
December 2020

MELiSSA Pilot Plant, UAB (ES) & subscontractors
Q3-2020:
• Lab work resumed almost back to 

nominal situation (Covid-19 
interruption); processes running in 
continuous mode, integration tests 
performed.

• Refurbishment of the Higher Plants 
Compartment planned in Q4-2020

Precursor of Food Production Unit (Nutrient Module & Microbial Contamination Control 
Module), TAS (IT) & sub-cos. Q3 2020: Root Module life tests completed; Nutrient Module critical 
technologies breadboard tests finalized; activity completion planned in November 2020

MELiSSA Activities in ExPeRT (2/2)
Micro-Ecological Life-Support System Alternative

 7 days  7 days
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Credit: XTU Architects and SymBIO2

green ISS research helps 
green building in Paris

http://youbenefit.spaceflight.esa.int

http://youbenefit.spaceflight.esa.int/
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Exploration beyond Space19+
Towards a mature programme

E3P is a child that will become an adult: 
- born in 2016
- growing and learning in 2019
- maturing in 2022
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OUR PLAN
 Engage delegations  successful September workshop
 Strengthen links with other directorates; classical and non-space industry 

Options analysis to define next steps of strategy implementation
 Future of LEO: ISS remaining lifetime, post-ISS and commercial activities ?

 European boots on the Moon by 2030: why, how, what, when ?

 Post-2030 Mars robotic and human preparation: Europe’s roles ?
PLUS
 Even stronger narrative why exploration matters to Europe

Framework for Space22+ (E3P3)
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Outlook for 2022 (3/3): 

Even stronger Europe in a 
Global context

Continued Implementation of 
Projects, Science, & Operations 

agreed at Space19+ 

Begin Implementation of new 
Projects, Science, Operations

Study new Projects & 
Technologies for E3P4/5/+



47ESA UNCLASSIFIED – Limited Distribution 

Plan – now until 2022
Destination actions

- ISS  2030 + post-ISS
- Sustainable Moon
- Post-2030 Mars 

Compelling, integrated strategy with narrative

Reference scenarios for the 3 destinations and their synergies

Integrated (virtual) teams including scientists
- HRE + experts from Participating States
- Input from industry (space and non-space)

Validation by PS
PB HME + Council  

Gap analysis / Prioritisation
- Technology & science roadmap
- Exploration oriented science + ExPeRT
- Challenge-based innovation

Priorities for E3P Period 3

Synergy with national 
R&D priorities

Input:
- Bilateral, ISECG & 

IMWEG
- Phase A/B1 studies 
and techno roadmaps

Assess costed options 
for E3P3/4/5+ 
Affordability trade-
offs

Pre-Ø A 
studies

Discussions 
with IPs

Validation by PS
PB HME, IRC, Council  
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THANK YOU
http://youbenefit.spaceflight.esa.int
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