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ESA LCA Database roadmap

Maintenance and update 

of the ESA LCA 

Database internalisation

(ESAC)

Transition phase

ESA LCA Database v1.3.0 

2025

- Bugs and errors fixed

- Template for LCA in ESA 

missions

- ESA office work datasets for 

each ESA site

- Ground stations datasets 

from past ESA LCA studies 

(Cebreros and Kiruna)

Updated ESA LCA 

Database publication 

v.1.4.0

 2026

- Bugs and errors fixed

- ecoinvent 3.11 and 

SimaPro 10.3.0.1

- Generic datasets for 

simplified LCA

ESA UNCLASSIFIED – For ESA Official Use Only
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Why Generic Dataset?



4

PURPOSE
Representative model for 

environmental impact of 

satellite equipment, when 

primary data are not 

available.

PROCESS
Combination of probabilistic 

and default data with heritage 

from several ESA missions 

and from state-of-the-art 

research.

APPLICATION
For Simplified LCA stage.

LIMITATIONS
Not precise as primary 

data.

Created for specific 

ranges of satellites, but 

adaptable.

ESA UNCLASSIFIED – For ESA Official Use Only

Generic Datasets
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No heritage on the 

methodology

Discrepancies in Supplier Data 

Questionnaires

Space equipment are complex. 

Generic equipment were 

created 

ESA UNCLASSIFIED – For ESA Official Use Only

DIFFICULTIES

Generic Datasets

Space equipment are complex → Generic equipment are created for specific
ranges of satellites, but there are still peculiarities  
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Generic Datasets – Raw Materials

Probabilistic approach: the generic dataset is 

representing a population of the equipment under study. It 

can contain a mix of materials which do not reflect the 

realty and therefore could not co-exist.

The aim is to highlight the hotspots of an entire set of the 

equipment, not specifically one from one supplier. 

Mapped all the materials appeared in the inputs available, 

with quantities set according to recurrency, relevance and 

certainty of estimation.

Probabilistic Deterministic

Discrepancies in inputs Similarities in inputs
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Generic Datasets – Raw Materials (Example)

Diverse inputs

Input A

Input B

Input C

• 50% Aluminium
• 20% Copper
• 15% Steel
• 5% Titanium

• 60% Aluminium
• 20% Copper
• 20% Steel

• 50% Aluminium
• 10% Copper
• 20% Steel
• 20% Beryllium

• 55% Aluminium
• 18% Copper
• 18% Steel
• 7% Beryllium
• 2% Titanium

Generic Dataset

Quantities and materials are fictious and do not represent any equipment
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Generic Datasets – electricity and consumables

When discrepancies are too big or some data are missing → use of default values 

from ESA LCA Handbook for Equipment Level Environmental Tests
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Generic Datasets – Transport and Staff

TRANSPORT

From suppliers to LSI

Average cross-border distance, 

within Europe: 1500 Km

Type of transport: Freight 

truck, European average

STAFF TRAVELS

Average distance, within 

Europe: 1500 Km

Average staff x distance = 

12.000 person*Km

Assumption: impact shared on 

the flight set (for all the flight 

models)

Type of transport: plane (80%) 

and train (20%)

STAFF OFFICE WORK

Average, generic number of 

man.hours per equipment 

based on real inputs

Creation of a generic dataset for 

the impact of 1 man.hour office 

work in Europe

Based on an average from ESA 

sites
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Generic Datasets – Confidentiality of Data

Black box (system) datasets at this level of granularity 

Impacts are fictious and do not represent any equipment
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Generic Datasets – Iterative process

Generic 
Datasets

Simplified 
LCA

Tailored 
Data 

Collection

New Data Your Feedback!
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Roadmap for generic datasets – big LEO satellite

Platform

Structure Propulsion

Tank

Thruster

Latch valves

EPS

PCDU

Batteries

Solar arrays

DHS

OBC

Remote Unit

AOCS

Star Tracker

Magnetometer

Reaction 
Wheels

Magnetorquer

Sun Sensor

Gyroscope

TT&C

Transponder 
(S-Band)

Antenna (S-
Band)

Big LEO satellite: dry mass > 1000 kg

Version 1.4.0 ESA LCA 
DB – end of Q3 2026
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Roadmap for generic datasets

Feedback on generic datasets

Generic datasets for Cubesat 

Generic datasets for GEO missions

LCA in projects results 

Today

2024 2027Q3 20262026

ESA Ecodesign Policy 

and WI → Simplified 

LCA deliverable

Release of first set of 

generic datasets for 

big LEO mission

Version 1.4.0 ESA 
LCA DB

Version 1.4.X ESA 
LCA DB

Product tree of generic 

datasets for big LEO 

mission

1.4.X1 1.4.X2 1.4.X3

Pilot Validation of 
datasets

Q4 2026
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Conclusion and next steps

We want your feedback on Generic Datasets!

Reach me out at: tommaso.turchetto@ext.esa.int

• ESA Ecodesign Policy is introducing a Simplified 
LCA task → there is the need of Generic Datasets

• There will be a tailored Data Collection Approach to 
optimize efforts for later phases, with less 
equipment for higher data quality

• First set of Generic Datasets will be introduced in 
the next release of the ESA LCA DB (planned Q3 
2026)

• Plan to develop Validated Datasets → directly 
validated from ESA, ready to be used by industry

Fill in the form, 
please!



THANK YOU!
tommaso.turchetto@ext.esa.int
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