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ESA Ministerial Council - CM25

The largest contributions in the history of the European Space Agency, have been approved at its Council meeting at
Ministerial level in Bremen, Germany (Nov 2025) for the 2026-2028 period.

CM25 BUDGET 22,254 M€

Basic Science
Activities Programme
€1859 €3787

PRODEX Earth Observation
€240 €2852
ACCESS
€280

Navigation Space
€340 X Transportation

European Resilience
from Space
€1350

Connectivity & Secure " Technology
Communication €1000
€1945
Space Safety
€933

ESA's draft budget. Source: https://europeanspaceflight.com
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Why CM25 outcome is important for Planetary Protection? e

On track to work and deliver the PP vision

@esa

TECHNOLOGY 2040:
A VISION FOR THE
EUROPEAN SPACE
AGENCY
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Planetary protection is now part of
the TEC2040 vision as supporting
technology, and acknowledged by
EXP and SCl visions

PLANETARY PROTECTION FOR SUSTAINABLE
AND RESPONSIBLE SPACE EXPLORATION

Vision:

A combination of robotic and crewed missions has significantly
increased humanity’s presence in outer space. We can now explore the
Solar System like never before—establishing a sustained presence on
the Moon, searching for life on Mars and the Icy Worlds, and preparing
for crewed missions to the Red Planet. Europe leads the way in
sustainable and responsible space exploration, with planetary protection

at the core of its efforts.

Preservation of life in all forms

Ensuring that scientific research related to
the chemical evolution and origin of life in
our Solar System is not compromised and
preservation of the Earth’s biosphere from
the return of unsterilised material from outer
space has always been a priority for space
exploration. This is the discipline of Planetary
Protection (PP), and its mandate has been
given by the United Nations - Outer Space
Treaty (1967), Articles VI and IX.

As space becomes more accessible, new
actors are investing in space and planning

to launch complex, innovative missions.
However, ESA's responsibilities towards its
Member States and the international scientific
community to protect pristine environments
of the bodies we aim to explore, as well as
safeguarding Earth’s environment and public
health, remains the same.

Evolution of best practice

Planetary protection practices, initially
developed for the Apollo missions, must
evolve to meet the needs of ambitious
missions. The ESA “Explore 2040” vision
articulates precise plans for the next
decades, aiming to increase European
autonomy and leadership in space. The
complexity of such missions calls for a

modernisation of planetary protection
toolkits and the need to preserve collections
of relevant samples in a consistent and
standardised way.

The current culture-based methods used

to verify biological contamination for space
missions are unable to identify the overall
biodiversity on space hardware, determine
microorganisms of concern, and ultimately
assess contamination risks. Similarly, for
chemical contamination, there are no
validated tools available to assess the risk of
volatiles for scientific investigations.

In contrast, a systematic use of non-cultured,
DNA-based technologies, aided by Al for
contamination predictions and development
of new statistical models to assess biological
and chemical contamination risks, will
enable a transition from current prescriptive
approaches to risk-informed decision-making
frameworks. Developing the technologies
above will give Europe increased flexibility
when implementing planetary protection,
while fulfilling ESA's corporate obligations to
conduct sustainable and responsible robotic
and human explorations.

Contact

Silvio Sinibaldi
Silvio.Sinibaldi@esa.int

Paloma Villar
Paloma.Villar@esa.int
e
Key technologies

Metagenomics, molecular biology
techniques

Al-driven phenotypic /
contamination predictions

Curation of samples
Bayesian statistics (applied to
safety and contamination)
Probabilistic models for assessing
contamination risks

Standardised biological and
organic databases




Documentation updates

ESSB-HB-U-006 + Explains the rationale of PP
ESA Planetary Protection reqpuirements News: ESSB-HB-U-006 — Handbook for planeta ry

Complianc.e Verification . Descri_be the verification process for p rotection
Guidelines (WIP) compliance

Complies with COSPAR PP policy

| stat t t ESA q
?n?n‘iﬁes.i ﬁrr:;e\r;/i?hagﬁltjer Space (HB has been produced and sent internally to ESA

treaty (OST) wide for comments in Dec25.

Waiting to receive comments for incorporation

Plan is to publish the document when the review

ESA/C/(2007)112 ECSS-U-ST-20 Project Planetary process is completed — expected by Q2 2026

i Planetary Protection Protection Requirements
ESA Planetary Protection ﬁ Fen e ﬁ q \

Policy

Levied on ESA Projects

by the Planetary . Generated by the Projects . f
Protection Approval » Approved by the ESA Planetary The Handbook is another milestone to make planetary

Authority A e A AT S protection more embedded within mission team and to

increase transparency on the verification process

ESA-TECQI-PR-2023-001247 ECSS-Q-ST-70-53
The ESA Planetary Protection ECSS-Q-ST-70-54

Review and Approval Process ECSS-Q-ST-70-55
ECSS-Q-ST-70-56

ECSS-Q-ST-70-57

Procedural document, describing ECSSs helping with implementation of
roles, responsibilities inside ESA; and PP requirements

the way PP shall be implemented

within the agency
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ESA Planetary Protection Handbook
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DOCUMENT

ESA Planetary Protection Requirements Compliance
Verification Handbook

lvio Sinibaldi & ESA
Reference ESSE-HE-U-006
Issue 1

Revision o
DateofIssue 28 November zoz5
Statas Drafts
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Figure 5.30 Examples of pretty bad (left) and good (right) bioburden control attire.
Explaining the "Why", the “DOs" and” DON'Ts", accey d

controlled]environments, limit the rumber of personnel working at the same time on flight hardware
are all good practices that can be explained in trainings.

* "PPiifitériational and lega

FigureG-51Best practicds followed by personngl if side bioburden control cleanrooms. Credit:
‘irkus 1 2hd Thal= 21 Spice

Case studies
PP tools
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Annex A
Planetary protection implementation tools

A1 Organic transport model for the Earth’s Moon
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ESA & ESF Studies

Icy Worlds study

Overall objective:
ESA contribution to scientific knowledge advancement, as
inputs for consideration to the overall COSPAR PPP discussion

Specific objectives include providing inputs on:

© ThickBritie e,

New definitions of Icy Worlds (outermost layer
predominantly believed water ice) vs their protection -k
Lower limits of Earth life with regards to water activity

Seafloor
Ice Seafloor L

(LLAw) and temperature (LLT) -

Seafloor Fractures

Credit: National Academies of Sciences, Engineering, and Medicine (2023)
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ESA & ESF Studies

Earth’s Moon

Overall objective:

Assess the consequences for scientific investigations (aimed at
understanding chemical evolution and origin of life in our Solar
System), as a result of contaminant introduction from the
Moon’s orbiters and landers

Specific objectives include providing inputs on:

What other means, in addition to (or in lieu of) an organic material list,
should be considered in future ESA requirements

Does the introduction of biological entities (living or dead) in the lunar
environment constitute a problem for scientific investigation aiming to
understand the chemical evolution and origin of life in the solar system?
What other contaminants (i.e. nuclear, inorganics, biological) should be
considered in future ESA PP requirements?

e
Speyerer et al. (2013)

7
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ESA & ESF Studies

Overall objective: Update the study that led to the current PP
requirements for ESA ERO (Earth Return Orbiter) — backwg

~  ontamination V

The probability of releasing unsterilized Martian
particles with diameters =2 10 nanometers (TBC) into
Earth’s biosphere shall be < 1.10- for the first 100
years after launch from Mars.

Quantitative

Mars Sample Return backward
contamination - Strategic advice
and requirements

Report from the ESF-ESSC Study Group on MSR Planetary

PP critical functio gitbe designed as 2-Failure e
tolerant

PP critical functions shall be operationally 1-Failure
tolerant during PP Critical phases

Qualitative

ESA/ESF study 2012

SW involved in critical functions shall be Category A

Requirements were drivers for the design
Investing on PRA tools, assurance case, Bayesian statistics and support
from international community, i.e. PP re-entry safety panel .
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Planetary protection Cat

MPTS CDR held
System level CDR is on going

Maintenance/refurbishment

Launch 2028
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ESA Planetary

2025 edition

Workshop / Septe S - October 02, 2025

ntroduction to Planetary Protection

bodies (includ
introduction of extra-terrestrial agement
and practical aspects of planetary protection, with hands-on laboratory training in microbial

cleanroom activities. The course is taugh sin the field of

sampl
planetary protection, with knowledge across multiple disciplines, as well as direct involvement in

state-of-the-art astrobiology missions.

Who should attend
\cies personnel dealing netary exploration;

of planetary protection framework and

ight into the importance of planetary protection for sustainable

Planetary Protection and how it was originated

anetary protection policies (i.e. COSPAR)
= Basics of microbiology
of Planetary Protection requirements
and practices
el behaviour in cleanrooms
tandards for bioburden control
n: overview on probabilistic risk assessment and curation facility

SCAN ME

- = 3 -

Protection Course

Thanks JAXA, Airbus, TASI, DLR, Medical UniGraz,
COSPAR PPP members for great contribution
10
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Elevating the future of Europe
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Science & exploration

ESA UNCLASSIFIED - R able to the public

= i N = -4 - N N o N N > THE EUROPEAN SPACE AGENCY




