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SPACE MISSIONS ECODESIGN PARADOX

Why LCA is still not systematically performed

LCA is currently the most appropriate methodology to be used as a first step of ecodesign, as it can accurately assess the

environmental impacts of space systems.
Yet it is challenging to be massively deployed as it requires trained experts for proper implementation, and relies on specific

data that might not be available as soon as phase 0/A.
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Mission Feasibility Preliminary Detailed definition Launch Exploitation End of life
Realization and operation

assessment study definition
qualification
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Accurate data available for the
accurate assessment of
environmental footprint.

Decisive choices:
Main technical solution
Project organisation
Cost and planning consolidation
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CNES STRATEGY

In-house simplified LCA tool

OASIS = Orbital projects: Assessment of Simple environmental Impact Software

Standalone tool: Designed by SCALIAN for CNES.

Database: dual database fully integrated into the tool, using EF3.1 and ec#invent as background data.
Software: Heavy client, online/offline mode, C# language, Avalonia Ul

Training needed: < 30 min for environmental footprint calculation

Use duration for full environmental footprint: < 1h

Deployment Jan 2026

Distribution: objective for the tool is to be free to use

CNES wishes for OASIS:

to be used internally for project footprint assessment.

to be shared within space sector and to be continuously improved.
to contribute to ecodesign systematic implementation.
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CNES STRATEGY

OASIS framework
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When to use OASIS

=» As soon as Phase 0/A to
- Have a first footprint of the project
- Assess major trade off

=>» Assessment to be revised along project definition

Who will use OASIS
=» For assessment: mission PM.

No previous knowledge in environmental footprinting is necessary
Basic OASIS training is encouraged.

=>» For detailed modelling: trained PM/AERES, students, ecodesign
community.
Advanced training for the tool is encouraged.

=>» For tool database modification: LCA practitioner

Environmental Impacts by Activity

Impacts (pts)
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PM: Project Manager
AERES: CNES eco-responsible animators



TOOL OVERVIEW

Navigation

*DASIS

@ Home

{4 Dataentry

Project mode
Space segment
HR & travelling
LCl guide ol
Shared resources
Transport
Launch segment
Ground segment
User segment

Custom footprint

8§ Databases

Consultation
or detailed
modelling

Inventory Database

Impacts Database

Space segment - Data

Number of FM (including PFM)

Satellite integration location

Launch base location

Space segment

Platform mass in kg (per satellite)

Contribution to the total mass of platform (in %)

Platform intermediate model

Payload mass in kg

ST™M

EM

QM

Other models

FS

Contribution to the total mass of payload (in %)

Payload intermediate model

ST™

EM

QM

Other models

Input to provide
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Europe

Kourou

1500

100

500

100

Information to
be provided by
user



TOOL OVERVIEW

Navigation

SCALIAN

Trajectory definition

D Add point mode

XLN project X BRIR&T X

Payload Integration in Toulouse

Calculate

Transported mass: 500 kg
. Dedicated transport ?
Phases: ‘ Phase C/D v
Transport type: Road Calculate
~Z Distance: 879 km
Launch - to Paris
. Show trajectory Reset trajectory

Distance XLN project 9609 km
Total distance 10 685 km

User friendly
input interface
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Navigation
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HR & travelling - Data
Development

HRFTE

Number of business travels
(air, round trip)

Very short (< 800km)
Local (between 800 and 1500km)
Regional (between 1500 and 4000km)

Worldwide (> 4000km)

Number of business travels (train, round trip)

Location

AIT main location

Test means used

B 1so8Clean room

n Shaker (vibration)

HR / Business travels

() 1Iso5tent

n Acoustic (satellite level)

() Propulsion bench (activation and leak test) () optical benches (alignment and calibration)

() BF hyperfrequency benches

[ weather thermal bench

Test means specifications

Test means

I1SO 8 Clean room
Thermal vacuum
Shaker (vibration)
Acoustic (satellite level)

EGSE (functional tests)

Size (m?): Medium (80 m?)
|| Default use duration
a Default use duration
@ Default use duration

Default use duration

Input to provide

430

80

100

30

50

200

Europe

@ Thermal vacuum

- EGSE (functional tests)

() Anechoic chamber (RF antenna testing)

[ custom test means

Use duration (h)
10000

240

AIT means and duration description

Toolt

Ground segment - Data

Cumulated yearly use of ground stations antenna (in h)
Control center name

Control center use duration (in years)

x|+
Data processing - Number of cores
Data processing : core daily use %
Data processing : core use duration (in years)
Data reprocessing - Number of cores
Data reprocessing : core daily use %

Data reprocessing : core use duration (in years)

‘Volume of data (Po)
Storage technology

Storage duration (in years)

Input to provide

730

cC

5

2800

75

3000

100

2

Tier 3: Dual-tape (magnetic) archival
storage.

20

Ground segment / data storage description

The perimeter described can either be exhaustive
(LCA mindset) or partial (legal carbon footprint)
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TOOL OVERVIEW

Results display
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Results

Human resources
Travels
Manufacturing
AIT

Shared resources
Transport
Launch

Ground segment
User segment
End of life

Total

Charts

100.00 %
80.00 %
60.00 %

40.00 %

Contributions

20.00 %

0.00 %

Climate change
(TCO2eq)
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M

Fossil resources use

(MWh)

T

Minerals and metals

use
(T A

635 5123 770
198 791 17
602 2258 13758
623 3628 89
6 27 99
249 916 4
3863 15021 9134
2672 10371 862
806 3004 1456
2 2 (o]
9654 aa 26188
Fossil resources use
Human resources 12.45%
® Travels 192%
® Manufacturing 549%
AIT 8.82%
Shared resources  0.07%
Transport 223%
® Launch 36.51%
@ Ground segment 2521% —
User segment 7.30%
® End of life 0.00%
@ Custom footprint  0.00%
B
s
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Water
{m* of tap water)
5217
139
768 467
16 236
51
133
91635
10 615
1285054
1771

2179318

®

Ecosystems
(Impact of a release of ITof  (Impact of TT of Mercury Il
pesticide)

OAsIS O EF (mPt)

Q©

Human health

containing products)

496 3
155 2
1555 n
684 6
18 0
191 2
5555 n2
2604 28
871 9
1 (o]

12131 183

~
Cartesian chart 4

Amortisation

Years c’ Phases
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h
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For decarbonisation roadmap management

@

OASIS O EF (mPt)

©

Human resources

@ Travels

@ Manufacturing
AIT
Shared resources
Transport

® Launch

@ Ground segment
User segment

® End of life

@ Custom footprint

Climate change Fossil resources use Minerals and metals Water Ecosystems Human health
(TCO2eq) (MwWh) #iﬁ (N of tap water) (Impact mpfe .:;:izsle of 1T of urr;gigi?: ;; G,:E;ng 1
2003 304 2197 298 2022 238 6
2004 51 366 50 337 40 1
2005 1069 5754 9 479 524820 1690 16
2006 491 19 853 14 053 440 702 6 856 125
2007 474 1853 330 172 809 472 5
2008 474 1853 330 172 809 472 5
2009 474 1853 330 172 809 472 5
2010 474 1853 330 172 809 472 5
Equivalents For striking communication towards non-experts A

O Water

A

AS MUCH AS

697

Olympic-size pools
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AS MUCH AS

14 529

Annual water consumption for a 4
people family (France)
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LESSONS LEARNED

User feedback - perspectives

* Good feedback from tool users
* Training sessions combining LCA awareness and OASIS use are being deployed
* PM use the tool either on their own or with the support of CNES ecodesign community
* OASIS isindeed simple to use, the time is mainly spent on the assumptions or the data collection
* To date, = 30 projects assessed: oasis files and comments on completion are stored in CNES intranet to the benefit of PM

* Areas of improvement:
* Use of the tool can get tricky for equipment level projects, as default level of modelling is rough
=>»could be completed by other modules or other ways to manage detailed modelling
* Description of the material aspects of IT services (physical cores, VM, |A training...)
* User interface adaptation for all sizes of screen

* Next steps
* Keep adding specific items: IT, balloons, telecoms, user terminals...
* Database evolution to comply with PEFCR4Space
* OASIS v9 to be expected in 2027 with new features and richer database
» CNES/SCALIAN open to partnerships to adapt OASIS to other contexts, activities, and requirements =» let’s join forces!
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Numm;' ZTECHNOLOGY
TO SCALE UP SUSTAINABLE PERFORMANCE
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