ESA Ecodesign Policy

What it means for industry and the European space sector

30/06/2026

EUROPEAN SPACE AGENCY



Introduction

ELEVATING THE FUTURE OF EUROPE




ESA Ecodesign Policy and accompanying documents
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ESA Ecodesign Policy | Scope & Objectives

From Objectives:
measuring > Increase knowledge
] » Quantify impacts
|mpaCtS to > Mitigate impact

» International cooperation

acting on them
through |
ecodesign Applicability:

solution
identification
and
Implementation

Procurement of ESA space system

Procurement of ESA space system-related services

Procurement of ESA contribution to international collaborations
Procurement of design & development of new equipment,
components, material or processes

R&D activities in the Ecodesign Technical Roadmap
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ESA Ecodesign Policy | Principles

Early phases (A/B1) / Low TRL: Simplified LCA

» Estimate environmental hotspots
» ldentify ecodesign measures
» Optimize data collection for later phases

S pace sySte ms Ecodesign Implementation Plan (EIP)

& Technologies | IR
Advanced phases (B2/C/D/E) /| High TRL: LCA

» Minimize environmental impact of the project

» Report on environmental performance

» Enhance Ecodesign Technical Roadmap, Ecodesign Lessons Learned
Repository and ESA LCA Database for future projects

Ecodesign Implementation Report (EIR)



Applicability to space
systems and
technologies
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Ecodesign Policy | Space Systems | What to expect?

Procurement of ESA space systems

Scope:

Applicability:
- All space systems procurements - All elements included in the procurement
- From design to end of life (prospective for all

(i.e. any system that contains at least a space phases from A to F)
segment, a ground segment or a launch segment, - Baseline and optional system designs
including, e.g., launchers, satellites and inhabitable
or robotic vehicles);

Efforts: adapted to type of project and mission class or number of
satellites involved



Ecodesign Policy | Space Systems | What to expect?

Procurement of ESA space systems

Phase A/B1

- ldentify preliminary hotspots

- Propose potential ecodesign solutions

- Analyse the programmatic impacts of potential
ecodesign solutions

- Trade-off ecodesign solutions in terms of risk,
performance, quality, schedule & cost -

- Propose tailored data collection approach

Capture lessons learned

Outcomes:

Main objectives: - Simplified LCA model (including developed or
- Familiarise with LCA & Ecodesign modified datasets for inclusion in the ESA LCA
- Perform a Simplified LCA Database)

- Simplified LCA report (including:

Analysis of the data quality of the model

Potential Ecodesign solutions analysis and
trade off

Proposed tailored data collection approach

Lessons learned




Ecodesign Policy | Space Systems | What to expect?

Procurement of ESA space systems

Phase A/B1 Material:

Main objectives: ;’R
- Familiarise with LCA & Ecodesign = -

- Perform a Simplified LCA gg

- ldentify preliminary hotspots Information available Expertise:

at Project level

- Systems engineers
- Techno experts
- Analyse the programmatic impacts of potential - LCA/Ecodesign experts

ecodesign solutions ST— (internal or external)

Lessons learned

- Propose potential ecodesign solutions

- Trade-off ecodesign solutions in terms of risk,
performance, quality, schedule & cost
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- Propose tailored data collection approach ESALCA Detabase

- Capture lessons learned

SimaPro




Ecodesign Policy | Space Systems | What to expect?

Procurement of ESA space systems

Phase B2/C/D/E
Main objectives:

- Implement selected ecodesign solutions

- Implement selected supplier data collection
approach

- Perform an LCA
- Report environmental impacts & achieved reduction

- Develop datasets with good data quality for
inclusion in the ESA LCA database

- Capture lessons learned

- Propose additional ecodesign measures to be
added to the ETR.

Outcomes:

LCA model (including assessment of ecodesign
solutions)

LCA report (including:
- Ecodesign solutions analysis
- Analysis of the data quality of the model
- Lessons learned

- Potential additional Ecodesign solutions
analysis

Populated supplier data questionnaires




Ecodesign Policy | Space Systems | What to expect?

Procurement of ESA space systems

Phase B2/C/D/E Material:
Main objectives: ESALCA Handbook

- Implement selected ecodesign solutions

- Implement selected supplier data collection
a pprOaCh Information available

at Project level
- Perform an LCA

I/%; o

- Report environmental impacts & achieved Ef
reduction
- Develop datasets with good data quality for
inclusion in the ESA LCA database %
- Capture lessons learned

- Propose additional ecodesign measures to be

SimaPro

Ex

TeamWork

pertise:

Systems engineers
Techno experts

Techno suppliers
LCA/Ecodesign experts
(internal or external)



Ecodesign Policy | Space Systems | What to expect?

Procurement of ESA space systems

. Phase )
/a; Phase A Phase B1 IPRev B2/C/D/IE  QAR/FAR A.,;
Egca)((ijer:qs;%n Technical
( ( 3 ( x =
> N\

Ecodesign Lessons EIP approval EIR approval Ecodesign Lessons

learned repository

learned repository

@GSEI SoW Inputs SoW inputs
EIP requirements

Preparation Preparation
of EIP of EIR
ESA LCA Database ‘ ‘ '

%‘fﬁ‘% - Simplified LCA - Ecodesign implementation
- Ecodesign solutions - LCA

identification & trade-off Lessons learned

ESA LCA Handbook - Tailored data collection ESA LCA Handbook

C
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Ecodesign Policy | Technologies

Procurement of design and development services of specific new equipment, components, materials, or
processes

ESA research and development activities selected in the Ecodesign Technical Roadmap

Applicability: Ecodesign Technical Roadmap (ETR) — Reminder

?
» Each technology development programme will have What

selected technology developments that will apply the

Ecodesign Policy. This selection will be done once a year.
Prioritisation of highly recurrent technologies to maximise benefits

» Technologies identified recurrently as hotspots or gaps in Why?
space systems environmental assessment will be included

in the Ecodesign Technical Roadmap (ETR) for application

of the Ecodesign Policy




Ecodesign Policy | Technologies

Procurement of design and development services of specific new equipment, components, materials, or
processes

ESA research and development activities selected in the Ecodesign Technical Roadmap

TRL 3/4 Material:

Main objectives:

- Familiarise with LCA & Ecodesign
- Perform a Simplified LCA

- ldentify preliminary hotspots

Expertise:

- Systems engineers

- Techno experts

- LCA/Ecodesign experts (internal
or external)

- Propose potential ecodesign solutions

- Analyse the programmatic impacts of potential
ecodesign solutions

- Trade-off ecodesign solutions in terms of risk,
performance, quality, schedule & cost

Capture lessons learned




Ecodesign Policy | Technologies

Procurement of design and development services of specific new equipment, components, materials, or

processes

ESA research and development activities selected in the Ecodesign Technical Roadmap

TRL 5/6/7 oY
Main objectives: Material:

- Implement selected ecodesign solutions
- Perform an LCA

- Report environmental impacts & achieved
reduction

- Develop datasets with good data quality for
inclusion in the ESA LCA database

Capture lessons learned

Expertise:

- Systems engineers
- Techno experts
- LCA/Ecodesign experts (internal

or external)




Ecodesign Policy| Selected R&D & Technology development

ESA research and development activities selected Procurementofdesign and development services of specific
in the Ecodesign Technical Roadmap new equipment, components, materials, or processes

Targeted TRL = Targeted TRL 4o o
3/4 =6/7 |

Ecodesign Lessons
learned repository (J () o () learned repository

Ecodesign Lessons

I /

- EIP EIR o
2 esa . >
) ) @ S SoW inputs ) )
Ecodesign Technical . Ecodesign Technical
Roadmap EIP requirements _
SoW Inputs to Preparation Preparation
selected activities of EIP \ of EIR
8 - Ecodesign %
MO [ Simpliied LCA IoplLTe T
- Ecodesign trade off - LCA
- Technology fiche
‘_ - Lessons learned ~
Per selected activity
When TRL =7, techno added to the Ecodesign Lessons Learned Repository.

- potential ecodesign measure for future ESA space system procurements.




Link between Procurement of Space Systems and ETR

Procurement of ESA space systems
Phase

Phase A Phase B1 IPRev B2/C/D/E QAR/FAR

@ X O x

Ecodesign Lessons
learned repository

Ecodesign Solutions Proposed Ecodesign Solutions
Proposed

= - Technologies Technologies

Ecodesign Technical Roadma .
Targeted TRL Targeted TRL J Al Technologies

TRL=7

“ =3/4 =6/7

<4
) ) ) (U
e

Ecodesign Technical Ecodesign Lessons
Roadmap EIP El R learned repository

Funding for Techno maturation through Technology development programmes of the different directorates
(e.g. GSTP, TDE, ARTES, etc) & not from Space System procurement




Requirements and
tasks examples
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Introduction

* The following slides show examples of tasks and requirements that industry
could find in the ESA ITTs of space systems

* The slides are divided into phase A, phase B1 and phase B2/C/D
“* Note: The following tasks and requirements might vary from project to project.

e
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Example phase A
tasks and requirements
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Example phase A tasks and requirements

[- Read the ESA LCA Handbook and get familiar with LCA and ecodesign }
| ESALCA Handbook

ESA LCA Handbook

V' e « Evaluate and report in the Final Report the technical and programmatic feasibility of
introducing the ecodesign measures and lessons learned provided by ESA



https://esamultimedia.esa.int/docs/spacesafety/Space_System_Life_Cycle_Assessment_Guidelines.pdf#page=29

Example phase A tasks and requirements

« Starting to think about other possible ecodesign measures (apart from the ones
provided by ESA).
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Example phase B1 tasks and requirements

Need to define: Goal & Scope including functional unit and system boundaries
Need to adapt space system product tree to system boundaries



https://esamultimedia.esa.int/docs/spacesafety/Space_System_Life_Cycle_Assessment_Guidelines.pdf#page=29
https://esamultimedia.esa.int/docs/spacesafety/Space_System_Life_Cycle_Assessment_Guidelines.pdf#page=29
https://esamultimedia.esa.int/docs/spacesafety/Space_System_Life_Cycle_Assessment_Guidelines.pdf#page=29

Example phase B1 tasks and requirements

4

[SOW LCA-020] Based on the results of the simplified LCA, the contractor shall:
identify the main environmental impact hotspots of the space system;
« propose ecodesign alternative measures addressing the identified hotspots;
« assess the proposed alternatives by quantifying the expected reduction of environmental impacts, at a
minimum in terms of Greenhouse Warming Potential (GWP); and Single Score indicator. y

i} « Assess preliminary hotspots

ESAAH EE— * Propose ecodesign alternatives based on the hostpots and assess
. Slmapm the potential environmental impact reduction

[SOW-LCA-O30] The contractor shall trade-off the proposed ecodesign measures, considering at least:
technical feasibility, implementation timeline, required resources, impact on schedule and associated risks;
identifying the ones that could be implemented within the frame of the project in phases B2/C/D.

» Trade-off of the proposed ecodesign measures



Example phase B1 tasks and requirements

« Ecodesign measures agreement

Simplified LCA report
Simplified LCA model
@ Existing datasets (ESA LCA Database or from previous LCA)
SimaPro Adapted datasets (ESA LCA Database or from previous LCA +
i info available at project level)
New datasets (from info available at project level)




Example phase B1tasks and requirements

4 N\

[SOW-LCA-060] The contractor shall provide to the Agency and the LCA contractor in charge of the ESA LCA
Database all newly created datasets for integration within the ESA LCA Database.

Note: In line with the objectives of this activity, the Agency intends to use its outputs to populate the ESA LCA
database. Before any further dissemination, ESA will process the data either by creating anonymised generic
datasets or by retaining project-specific data but redacting (concealing) sensitive information. To enable this,

the Contractor shall clearly identify and justify all BIPR and commercially sensitive information included in the

LCA model. /

« Clearly identify and justify all BIPR and commercially sensitive information included
in the simplified LCA model.

- = X E el == ™ ™4+ H—" 7T O




Example phase B1tasks and requirements

« Simplified DQR
* Propose to ESA a tailored/optimised data collection approach for phases B2/C/D
based on preliminary hotspots and data gaps

 Lessons Learned ' o
learned repository

Hm—— T O 28
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Example phase B2/C/D tasks and requirements

[SOW-LCA-010] The project shall implement the ecodesign solutions agreed with ESA

» Ecodesign solutions integrated as requirements in the MSRD/SoW

N
[SOW-LCA-020] The Contractor shall evaluate the environmental impact of the space system by developing a

LCA in accordance with the requirements in the MSRD, and following the guidelines ESA LCA Handbook.

The LCA shall cover all life-cycle phases of the space system, from design and development through

manufacturing, integration, testing, launch (if applicable), operations/use and end-of-life. The system

boundaries shall include, where applicable:

» production and transport of dedicated Electrical Ground Support Equipment (EGSE) and Mechanical Ground
Support Equipment (MGSE);

e space system transport;

» storage in clean room facilities.

* Need to define: Goal & Scope including functional unit and system boundaries
* Need to adapt space system product tree to system boundaries

— Il E e H == ™ N4 e
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https://esamultimedia.esa.int/docs/spacesafety/Space_System_Life_Cycle_Assessment_Guidelines.pdf#page=29
https://esamultimedia.esa.int/docs/spacesafety/Space_System_Life_Cycle_Assessment_Guidelines.pdf#page=29
https://esamultimedia.esa.int/docs/spacesafety/Space_System_Life_Cycle_Assessment_Guidelines.pdf#page=29

Example phase B2/C/D tasks and requirements

ESALC. dbook ESALCA Database

- )
=l
=

Information available

LCA in line with the ESA LCA Handbook.

Suppliers’ data

Supplier data collection
Data collection tasks shall be flown down to the suppliers SoW =

Suppliers' data
questionnaires

Eesa — = = _ D ==l == ™ T4+ H—="T0O 31



https://esamultimedia.esa.int/docs/spacesafety/Space_System_Life_Cycle_Assessment_Guidelines.pdf#page=29

Data Questionnaire

ESA data collection file PEFCR

ESA Clean Space Version:  v2.1 Date of release: May 7th, 2025 FOR THE SPACE SECTOR

RD : ESSB-HB-U-005 (Issue 2.0 Space Systems LCA guidelines @ esa

Introduction
8 This data collection file is developed for harmonizing the data collection files requested to European industry in order to ESA Contractor to perform an LCA study on space systems. This document is the 1
9 result of the collaboration between ESA, the European Commission, and the PEFCRSpace working group to minimise the efforts required for suppliers data collection.
10
11 More information about the ESA governance on LCA topics project can be found on:
12 https://blogs.esa.int/cleanspace/
13
14

16 Data entry guidelines
17 Macro activities System boundaries of ESA LCA Handbook

18 List of Abbreviations

category of similar activities that are expected in the modelling of equipment, subsystems, and systems
19 These macro activities include: Raw and LLI (i level items), sport, Staff i
CH Ceiling Height Office Work, Staff Travels, Testing, Clean Room Usage. i
20 DML Declared Material List |
21 DPL Declared Processes List |
2 EM Electrical Model !
23 EGSE Electrical Ground Support Equipment i
24 EQM Engineering Qualification Model
5 M Flight Model n
26 GSE Ground Support Equipment
27 LLI Lower Level ltem
28 Mal Manufacturing, Assembly and Integration e
29 MGSE Mechanical Ground Support Equipment
30 PFM Proto Flight model n Baekgreuns nTasvuctures
31 5M Structural Model ey ) pr— = [Croms | [ o
32 ™ Test Model —
33
34
35
36
37
32 General
38 + Each tab consists of the overview of all inputs and outputs, positioned next to each other on the tab.
40 + Please fillin the requested data in each of the relevant cells, keeping in mind the following:
41 Blue text represent dropdown menus
42 Grey cells contain a formula and will be filled automatically. However, the cells are not protected, so if needed, specific data can be filled in these cells
43 Filled cells  shall be filled in
44 White cells  are notto be filled
45 # In column D, assess the completeness of the data provided for each activity, using the dropdown menu
45 » Feelfree to add more lines in each section, keep in mind the formulas (grey cells) are not automatically added.
47 * Each tab contains grouped rows to simplify the overview. E.g. on the tab Equipment all details are grouped per subsystem resp. equipment so they can be opened or closed. To
48 open an equipment, press the + sign next to the line numbers. Alternatively, all equipment can be opened simultaneously by pressing the 2 in the top left corner of the workbook.

To close an equipment, press the - sign next to the line numbers, or press the 1in the top leftcornerto close all.



Example phase B2/C/D tasks and requirements

LCA report
LCA model

» Existing datasets (ESA LCA Database or from previous LCA)
» Adapted datasets (ESA LCA Database or from previous LCA + data collection)
* New datasets (data collection)

ImaPro

B
Suppliers' data nformation available
guestionnaires at Froject leve

7
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Example phase B2/C/D tasks and requirements

SOW-LCA-060] The project shall demonstrate by means of the final iteration of the LCA model that the \
following Data Quality Ratings (DQR) are achieved, in accordance with Annex B of the ESA LCA Handbook

and using the ESA LCA DQR Aggregation Template from Annex G.1 of ESA LCA Handbook, for Global

Warming Potential, Mineral Resource Depletion, Human Toxicity, and Single Score indicators:

a. DQR < 3 at system level, covering all relevant elements and models (e.g. PFM, FM, GSE,
STM, EQM);
b. DQR =< 2 at equipment level for at least 20% of the equipment and instruments listed in the

product tree.

The selection of equipment shall be agreed ..... /

> - Data quality to be calculated and achieved
 DQR < 3 at system level

« DAQR =2 at equipment level for at least 20% of the equipment and instruments



https://esamultimedia.esa.int/docs/spacesafety/Space_System_Life_Cycle_Assessment_Guidelines.pdf#page=121
https://esamultimedia.esa.int/docs/spacesafety/Space_System_Life_Cycle_Assessment_Guidelines.pdf#page=121

Data quality rating example — Equipment level

e — Raw material & LLI Processes Staff - office work Staff- travels Transpart Testing Clean Room
Completeness
Total number of Flows 19 20 5 5 3 a0 4
Murriber af lows modelled 13 18| 5 a 3 0 F
Only clean naam 150
is grvan by the
supplier, duration
Dhaily commuting niot estimated by the LCA
|it diffarent, justification Wastes not modellad ncluded practiticnar
Diata source
Murmber of PD-D 15 1 2 a il 4 i
Murnber of FD-1 E a 3 2 0 4 1
Murmber af S0-1 o 4 1] 1 3 2 1
Murnber of SD-AD 0 0 0 0 0 0 0
Murnber of S0-NAD 0 0 0 0 0 ] 0
Correct Correct Comrect Cioamact Correct Correct Correct
BER computation 2 3 2 4| A 3 4




Data quality rating example - Aggregated

Payload 1 4.42 5 i 3 7 5 5
Equip 1 4.43 1 5 5 5 5 5 5
Equip 2 4.57 2 5 5 B 5 5 5
Equip 3 4.43 1 5 5 5 5 5 5
Equip 4 471 3 5 5 5 5 5 5
Equip 5 4867 3 5 B 5 5 5 5
Equip & 4.43) 1 5 & b 5 5 Hl
Payload 2 243 003 1 3 1 3 1 3 5
Structure 257 0L0& 2 3 1 = 2 2 5
Thermal Control System 4.10 0.08 B 5 5 5 B 5
Thermal Pazsive Hardware 243 1 2 3 1 3 2 5
Thermal Active Hardware 5.00 5 5 5 5 5 5 5
Propulsion 3.14/ 0.09 2 3 3 4 3 2 5|
Power 3.59 o3 5 5 5 5 5 3
PCDU 3567 1 3 2 5 4 5 5
Battary 3.14 2 2 1 5 3 4 5
Solar Array 3.14 2 3 2 4 q 3 4
DHS 381 0.06 5 5 5 5 5 3
Onboard Computer 4.00 4 B 2 5 3 4 5|
Remote Inteface Unit .29 3 2 1 5 3 L 5
Mass Memaory and
Fomating Unit 3.43 4 2 3 3 4 3 5
AOCS 363 008 5 5| 5 5 5 3
Star Tracker amn 4 3 1 5 4 4 5|
Magnetometer 3.2 3 2 4 5 2 2 5
Magnetorguer 3.29 2 3 2 5 3 3 5
Feaction Wheels 3.43 4 4 2 2 4 3 5
GMSS Receiver 3.86/ 4 3 3 5 3 4 5|
Aeaction Wheels 3.17 4 3 3 3 2 2 5
GMSS Antanna 343 3 4 1 B 3 3 5
Coarse Earth Sun Sensor 4.00 4 & 4 5 2 3 5
TMTC 3.96) 0.04 5 5 5 5 5 3
5-Band Traraponcder .86 3 3 3 5 3 5 5
5-Band Patch Antanna 3.88 4 2 4 5 4 3 5|
5-Band Helix Antenna 3.57 3 2 3 5 dq 3 5
PLCT 3.78 .03 5 B B L] 5 3
X-Band Downlink Assembly 243 3 3 2 ] 3 3 5
-Band Antenna .29 2 4 3 5 2 2 5
Harnass 4.00 3 5 2 4 4 5 5
Syl ! 1 3 2 3
Rl for impact category GYYP 0.01 .09 i




Example phase B2/C/D tasks and requirements

~

[SOW-LCA-070] The contractor shall provide to the Agency and the LCA contractor in charge of the ESA LCA
Database all newly created datasets for integration within the ESA LCA Database.

Note: In line with the objectives of this activity, the Agency intends to use its outputs to populate the ESA LCA
database. Before any further dissemination, ESA will process the data either by creating anonymised generic
datasets or by retaining project-specific data but redacting (concealing) sensitive information. To enable this,

the Contractor shall clearly identify and justify all BIPR and commercially sensitive information included in the
LCA model and in the LCA data questionnaires. /

« Clearly identify and justify all BIPR and commercially sensitive information included
in the LCA model and in the LCA data questionnaires.




Example phase B2/C/D tasks and requirements

- - e Space Wizards A | & Product stages
t
[ « Template for modelling of space missions ] [ Waards by
ers
) i | Goal and scope () Space segment
‘ ‘ Description FM
v - - - - : — : . Libraries = GSE
oy Functional Verification Infrastructure (FVI)
= ' : z : ' : Product stages =-PFM
System descriptions Payload
materials =) Platform
Wty Attitude & Orbit Control Subsystem (AOCS)
Parameters @ Data Handling System (DHS)
Impact assessment Harness
Methods - Power Sybsystem
Propulsion Subsystem
Calculation setups A Structure
Interpretation Telemetry Tracking & Command & Payload Data Transmissio
Interpretation - Thermal Control Subsystem

Figure F-8: Modelling structure of the space segment




Example phase B2/C/D tasks and requirements

« Reduction achieved through agreed ecodesign solutions (%)

Eesa — = = _ I Ee= Hl == ™ + == T 39




Example phase B2/C/D tasks and requirements

« Other possible ecodesign Solutions

Ecodesign Technical
Roadmap

4
* Lessons Learned % e
learned repository
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Questions?
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Main changes in a nutshell

_ Fom

Simplified LCA in early phases
Late LCA and LCA in later phases

Reporting —) Mitigating & reporting impacts

Systematic application in space

One-off studies
systems and some techno

Optimised and tailored data

Systematic data collection .
collection

Implementation efforts
proportional to type of mission

Fixed requirements —




EUROPEAN SPACE AGENCY

THANK YOU!
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