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The tide keeps rising esa
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https://www.sdo.esoc.esa.int/environment_report/Space_Environment_Report_latest.pdf

New realities in LEO

esa

Number of catalogued objects and active payloads: latest orbits
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Key trends to look out for

esa

What goes up, now starts to come down
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Re-entering Objects by type (without human spaceflight)

Large systems can, by themselves, shape new risk
environments ( 2025 — 2026 )
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The big picture

esa

Sentinel-1C launched
with D4D modification

, Independent space beacon
First CSID! - :
for CubeSats in orbit
Count evolution by object type
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Zero Debris Scope esa
Developing ESAZero Debris approach | Engaging partners, building a community

ESA SDM Policy & ESA Technical Zero Debris Charter

Standard Developments Jointly defined principles and technical
targets for long term space sustainability

Zero Debris Zero Debris
Policy Forum Technical Forum

: : ESA support to Crowd-sourced technical
Technical requirements industry’s transition and solutions to reach Zero
for ESA missions and compliance to SDM Debris targets by 2030
contributions standards e.g. Technical Booklet
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Zero Debris Scope esa

Developing ESA Zero Debris approach

ESA SDM Policy &
Standard

Technical requirements
for ESA missions and
contributions
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ESA Space Debris Mitigation Policy and Requirements {eesa

o More stringent
l]]] orbital clearance
Definition of the criteria in LEO

perimeter

. oo Tmm— @esa
of applicability Encoding of best
practices for collision
_ s Applicable to all risk management
ESA/ADMIN/IPOL(2023)1 missions regardless
ESA Space Debris of their phase Probability of
Mitigation Policy disposal incl. effect of
~- = - ‘ impacts + monitoring

& reassessment

Introduction of the
Space Debris S
Mitigation
Assessment Board
Design-for-removal
for high-risk objects

h : hnol . in | media/ESA- -Debris-
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http://www.iadc-online.org/References/Docu/admin-ipol-2014-002e.pdf
http://www.iadc-online.org/References/Docu/admin-ipol-2014-002e.pdf
https://technology.esa.int/upload/media/ESA-ADMIN-IPOL-2023-1-Space-Debris-Mitigation-Policy-Final.pdf
https://technology.esa.int/upload/media/ESA-ADMIN-IPOL-2023-1-Space-Debris-Mitigation-Policy-Final.pdf
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https://technology.esa.int/upload/media/ESA-ADMIN-IPOL-2023-1-Space-Debris-Mitigation-Policy-Final.pdf
https://technology.esa.int/upload/media/ESA-Space-Debris-Mitigation-Requirements-ESSB-ST-U-007-Issue1.pdf
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Transition to Zero Debris: how is it going? esa

Considering all the reviews performed up to January 2026, regardless of the system type and mission phase,
57 % of the missions to which ESA contributes have a high level of alignment with the Zero Debris principles

Transition towards Zero Debris
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Implementation monitoring

70 Review type
Il RFD Approval
60 EEE RFW Approval
B SDMP Approval

Detailed
compliance

B SDMR Approval
40 BN SDMR Review

Number of reviews

© Technical reviews assessment and
20 recommendations
to the projects

2010 2015 2020
Year

Target to update
Policy,
Requirements
and Handbook

by 2030
Feedback from R&D activities ] Extended
Overview of ESA Zero Debris act_ivities R Re q u I re m e nt Statl Stl CS
evolution on overall

-

compliance level

community
engagement

Requirement-
by-requirement
statistics to
identify current
pain points and
challenges
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Zero Debris Scope

Developing ESA Zero Debris approach

ESA Technical
Developments

ESA support to
industry’s transition and
compliance to SDM
standards
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Implementation of Zero Debris in ESA missions esa

SUPPORTING EUROPEAN INDUSTRY TRANSITIONING TOWARDS ZERO DEBRIS

New ESA
SDM Policy ’ Full implementation

Zero Debris implementation in on-going
projects
X

I I I Zero Debris Future Missions

Zero Debris technology developments
and platforms evolutions

2023 2030

N !
Y

Non-recurrent costs Recurrent costs

* On-going projects implementing mature ZD Goal:
building blocks to comply with 2023 SDM ) . ]
policy and anticipate foreseen 2030 evolution Full implementation of

* On-going technical developments to bridge . .
the non-recurrent costs - supported by ZD Zero Debris POIICy

technology roadmap 2023-2025 and 2025-2028
* High TRL targeted for ZD building blocks

14
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Technology developments enabling Zero Debris @esa

X ESA Zero Debris implementation for future missions relies on a roadmap of key technical developments:

Zero Debris compliant spacecraft platforms

L ESA Zero Debris Roadmap

SDM Policy
Evolution

Technology improvement for SST and
collision avoidance

L ESA Zero Debris Roadmap

15
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Overview of ESA Zero Debris activities esa

Zero Debris ESA activities

Zero Debris Platforms evolution

Reliable and safe disposal (deorbiting + passivation)
systems

Re-entry Safety & Design For Demise (D4D)

i
05t
o. =
? .

Impact on
Lunar Missions

Large LEO platforms
evolution

Small LEO platforms

. evolution
% CubeSats platforms

D4D & evolution Support to removal & Design For Removal (D4R)

Darglf;ecimet % SatCom constellation Dark and Quiet Skies (DQS)

% platforms evolution

.

Debris generation & Design For Robustness (D4Rob) to
hypervelocity impact

Break-Up and Collision Risk Management

SST & STC

Space Surveillance and Tracking (SST) & Space Traffic
Coordination (STC)

ZD Impacts on launchers
16
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Zero Debris technology activities: opportunities .

Fully funded by ESA 2.55 M€
Ensure safer Close Proximity

Low-Impact Velocity Tools for Verification and Validation of Close Proximity Operations Strategies

Operations (CPO) to lower the T711-903SY 500 k€
risk of collision
Dark & Quiet Skies Electromagnetically Quiet Skies =2 ITT issued until 24 August 2026 (link) T707-906EP 350 k€
Advanced in-situ data processing for Space Debris model validation T811-902SD 400 k€
SST & STC Optimization of laser intensity on space debris via coherent beam combination T811-900GS 000 ke
Cis-lunar debris Debris environment modelling in cis-lunar space T311-900SD 300 k€
funded by ESA Letter of Support from your delegation NEEDED first = contact your delegations! 11.6 M€ 10
Devel ffordable di | . , , . ..
eve. op atrorcable disposa Disruptive electric propulsion sub-system for CubeSat de-orbiting GT1C-805MP 1.500 k€
solutions for small spacecraft
Innovative materials and structural concepts for a resilient satellite to debris collisions GT1C-807MS 2.500 k€
GSTP Advanced simulation for resilient collision modelling to enhance health monitoring and prognostics = GT1C-806MS 2.000 k€
Compendium Autonomous collision avoidance systems GT1C-808SY 1.200 k€
Improve satellite resilience On-board event-based debris detection and collision avoidance for LEO Satellites - ITT issued until
i GT1C-811ED 1.000 k€
to impacts 02 July 2026 (link)
Manoeuvre analytics software for space traffic management and coordination GT1C-809SD 500 k€
Data fusion for collision avoidance and space traffic coordination GT1C-810SD 500 k€
W-band gyro traveling wave tube for centimetre-level space debris detection GT1C-812EF 750 k€
Adaptative operator-driven Al methods for collision avoidance decisions GT11-806SD 800 k€
Battery passivation Containment techniques for batteries stored energy at the end of life GT17-833EP 850 k€

funded by ESA
S2p Proba. successful Disposal Secure Autonomous Disposal Interface & Safety Module - ITT issued until 21 July 2026 (link) S3-CL-06 800 k€

Core CS System-integrated space materials database for Dark & Quiet Skies-compliant designs

Dark & Quiet Skies S3-CL-07 600 k€

from technology TRL6+ to market-ready products = continuous call / Letter of Support from delegation needed - contact your
delegations!

Co-funding

S2P + Towards a Clean and Zero

» Debris Future
Competitiveness Idea submissions here on OSIP
+ Technology for Increased

Space Traffic Management
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https://esastar-publication.sso.esa.int/ESATenderActions/details/185948
https://esastar-publication.sso.esa.int/ESATenderActions/details/184415
https://esastar-publication.sso.esa.int/ESATenderActions/details/185692
https://ideas.esa.int/core/servlet/hype/IMT?userAction=Browse&templateName=&documentId=c80f8b3eb8c33321d06afd148d86ee44

Zero Debris Scope

Engaging partners, building a community

esa

ro Debris Charter

ined principles and technical
ong term space sustainability

Zero Debris
Technical Forum

Crowd-sourced technical
solutions to reach Zero
Debris targets by 2030
e.g. Technical Booklet

18
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Zero Debris Charter | Principles and Targets esa

Targets
Probability of Debris generation by break-ups or collisions
Prin(:i IeS The probability of space debris generation through collisions and break-ups should
%EE%BE?&E&Q&EIEQ p remain below 1 in 1000 per object during the entire orbitallifetime.

PR Release of space debris

We, those working towards a zero debris future,

No intentional release of space debris Timely and successful clearance

and minimise unintentional generation Timely clearance of low Earth orbit and geostationary Earth orbit
regions should be achieved with a probability of success of at least
99% after end of mission, including through extermal means when
necessary.

Zero Debris Charter

We, those working towards a zero debris future,

Adverse consequences of Space _
Debris _ Casualty risk on ground

Concemed

The casualty risk fromre-entering objects should remain
significantly lower than 1in 10 000, striving towards zero casualty.
A suitable aggregate risk threshold for constellations of satellites in

Adverse impacts of space debris on the

population, infrastructure, earth ' the low Earth orbit region should be identified.
environment, and dark and quiet skies

The Charter engages like- should be minimised.

minded actors of the space

sector in a collective effort Space Traffic Coordination

towards space safety and

) < Common knowledge and understanding of Routine and transparent information sharing should be facilitated
sustainability

. and active participation in strengthening global space traffic
Space Debris coordination mechanisms should be encouraged.

Constant and collaborative efforts to improve
231 our understanding of the space debris
signatories from

Access to timely and accurate data on space objects down to a size of 5 cm or smaller in low Earth
34 orbitand 20 cm or smaller in geostationary Earth orbit should be improved to enhance decision
making capabilities for collision avoidance.

countries

19
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Zero Debris | Technical Booklet esa

The Booklet serves as a resource to support the Zero Debris Community in directing its resources towards
research and future technology developments. It is technically focussed, non-binding, and collaborative.

ZERO DEBRIS
TECHNICAL BOOKLET

Vision for a Circular
Economy in Space

Introduction Glossary 6 Technical Chapters

1.
INTRODUCTION

« Background » Description of ' * Long-term Vision
o Scope terms used ° Needs, Key Enablers
and Solutions for
First Issue published 2025 Zero Debris by 2030
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Zero Debris | Technical Forum

A transition was made from the ZD Technical Booklet
to a community of technical experts producing new

outputs and collaborations within the Zero Debris Technical Domain Leads (Technical)
Technical Forum.

ZERO DEBRIS
TECHNICAL BOOKLET

ISSUE 1.0

Zero Debris
Database

White Papers

21
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Zero Debris | Policy Forum

The Zero Debris Technical Forum has
been successful in creating the ZD Booklet
and active technical working groups
addressing different technical domains.

The new Zero Debris Policy Forum will
apply the same approach to questions of
policy around Zero Debris, forming new

Policy Working Groups in different
domains.

Zero Debris Charter

Jointly defined principles and technical targets
for long term space sustainability

Policy Forum Technical Forum

. Outputs: Technical Booklet,
Outputs: TBD White papers, database

Policy experts from Zero Debris . .
Charter signatories only Technical experts from Zero Debris

Charter signatories and supporters

The Zero Debris Community

(Zero Debris Charter signatories and Zero Debris supporters)

22
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Thank you for joining us
@ CSD26!




Zero Debris News esa

- 5 |

Cesa Design for Removal - Interface Requirements Document for LEO and GEO missions
—> Issue 3.1 released 25/06/2026

esa

Register now!

ZERO DEBRIS
WEEK 2026

8-11 September 2026
Seville, Spain

Hosted by AEE, supported by ESA

Version 4.1.4 released 23/06/2026

Zero Debris Week: Registrations closing 01/07/2026
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https://technology.esa.int/upload/media/D4R---IRD-for-LEO-and-GEO-missions-v3-1.pdf
https://technology.esa.int/upload/media/D4R---IRD-for-LEO-and-GEO-missions-v3-1.pdf
https://technology.esa.int/upload/media/D4R---IRD-for-LEO-and-GEO-missions-v3-1.pdf
https://indico.esa.int/event/651/overview
https://sdup.esoc.esa.int/drama/

space.debris.mitigation@esa.int

space.debris.support@esa.int
cleanspace@esa.int



mailto:space.debris.mitigation@esa.int
mailto:cleanspace@esa.int
mailto:cleanspace@esa.int
https://technology.esa.int/upload/media/ESA-ADMIN-IPOL-2023-1-Space-Debris-Mitigation-Policy-Final.pdf
https://technology.esa.int/upload/media/DGHKMZ_6542582e18e33.pdf
https://esamultimedia.esa.int/docs/spacesafety/ESA_Space_Debris_Mitigation_Compliance_Verification_Guidelines.pdf
https://sdup.esoc.esa.int/
https://esoc.esa.int/sites/default/files/Zero_Debris_Charter_EN.pdf
https://esamultimedia.esa.int/docs/spacesafety/Zero_Debris_Technical_Booklet.pdf
https://indico.esa.int/event/541/attachments/6306/10969/ESA-TECQI-HO-2024-002968%20-%20ESA%27s%20Space%20Debris%20Mitigation%20Requirments%20-%20training.pdf
https://indico.esa.int/event/541/attachments/6306/10969/ESA-TECQI-HO-2024-002968%20-%20ESA%27s%20Space%20Debris%20Mitigation%20Requirments%20-%20training.pdf
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