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IPS/ILS already manages much 
of the component data that 

LCA needs.
ILS Tool

Better LCA 
completeness, 

traceability, and 
automation.



Why LCA data quality is 
difficult in New Space
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Current Sustainability Status

Space sustainability is increasing But LCA data remains weak

• Clean Space, ecodesign, and 
sustainability targets are expanding

• Environmental assessment must 
cover mission phases and support 
systems

• LCA is moving from optional 
study to decision-enabling 
requirement

• Fast-paced New Space programs 
shorten data collection windows

• COTS-heavy architectures 
reduce visibility into upstream 
processes

• Supplier reporting is incomplete, 
inconsistent, or unavailable

Challenge: environmental modelling needs structured 
lifecycle data earlier than many projects can provide it.
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Why New Space practices make LCA harder

Agile iterations Accelerated 
schedules

COTS-based 
architectures

Multi-tier supply 
chains

Effects on LCA:
• Frequent design change 
•  Limited supplier transparency 
•  Missing operational assumptions

Masses, materials, replacement rates, transport flows, energy use, and end-
of-life routes are often fragmented across tools and suppliers
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What LCA needs across the mission lifecycle

Mission phase Typical inventory data needed Frequent data issue

Manufacturing Mass breakdowns, materials, 
process assumptions, supplier origin

Missing process and COTS 
production data

Integration & test Consumables, facilities resources, 
test campaigns, transport

Scattered in planning and 
operations files

Operations Duty cycles, energy demand, station 
usage, maintenance, replacements

Operational assumptions not 
baselined

Support & logistics Spares, repair loops, transport, 
packaging, warehousing

Managed separately from design 
teams

End of life Disposal path, recovery, 
decommissioning resources Defined late or qualitatively only



What IPS/ILS already  
captures across the 

lifecycle



© GMV Property – 30/06/2026 – Al rights reserved – GMV-ICL1-Internal
Page. 8

IPS / ILS already manages lifecycle information

IPS / ILS

Operational 
backbone

Product 
Tree

Maintenance 
task analysis

Spares and 
logistics 

flows

Operational 
duty cycles

Reliability / 
failure data

CM 
baselines



Mapping IPS/ILS datasets 
to LCA inventory needs
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Why S3000L-style datasets are especially relevant

• Product Tree & Structure 
Breakdowns

• Maintenance task analysis

• Failure modes and reliability 
records

• Spares provisioning and 
replacement planning

• Logistics resource planning

• Lifecycle support data under 
configuration control

For

• Only one source of truth

• Better granularity

• Better traceability to 
configuration & also for 
manufacturers and suppliers

• More repeatable data 
extraction

• Stronger basis for automation

ILS Artifacts (S3000L) For LCA this means:
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Mapping IPS/ILS datasets to LCA inventory 
requirements

IPS/ILS dataset LCA-relevant parameter Example environmental use

Product tree / BOM Masses, quantities, assembly 
structure

Manufacturing inventory and 
hotspot screening

Configuration baseline Versioned design state Traceable comparison of design 
alternatives

Maintenance task analysis Task frequency, duration, tools, 
consumables, manpower

Maintenance-phase impacts and 
service burden

Reliability / failure data Failure rates, MTBF, replacement 
logic

Expected replacements and life 
extension scenarios

Logistics data Transport modes, packaging, spares 
routing Distribution and support footprint



Benefits for completeness, 
traceability, and 

automation



© GMV Property – 30/06/2026 – Al rights reserved – GMV-ICL1-Internal
Page. 13

How IPS/ILS improves LCA data quality

Completeness

Adds missing lifecycle 
elements such as 

replacements, transport, 
support resources, and 

end-of-life assumptions.

Traceability

Links inventory data to 
product baselines, task 

records, and support 
decisions under 

configuration control.

Consistency

Uses shared lifecycle 
assumptions across 
design, operations, 
maintenance, and 

logistics.

Automation

Enables repeatable 
extraction and model 
updates from digital 
support repositories.

Decision support

Provides earlier ecodesign 
feedback despite rapid 

development cycles.
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Applies to both space and ground segments

• Platform and subsystem 
BOMs

• On-orbit duty cycles

• Replacement assumptions

• Reliability-driven spares 
strategy

• Disposal / passivation 
planning

• Ground stations and 
support equipment

• Energy use and operational 
profiles

• Maintenance interventions

• Logistics and warehousing 
flows

• Facility end-of-life 
assumptions

&

Space Segment Ground Segment



Implementation path and

 Clean Space contribution
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Practical implementation approach

• Start with what already exists in support engineering repositories

• Prioritize high-impact datasets: product tree, COTS information 
(suppliers, manufacturers, materials), maintenance, spares, duty 
cycles

• Keep a clear distinction between measured supplier data and 
modelled proxy data

• Updated environmental inventories can follow configuration changes 
and support design trade-offs earlier in the program.

Identify 
IPS/ILS data 

owners

Define LCA 
data 

mapping

Add 
environmental 

fields / tags

Automate 
exports to LCA 

Model/ 
Questionnaires

Use in 
ecodesign 

loops
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Direct contribution to Clean Space objectives

Simplified LCA methods

Structured support data 
reduces manual effort and 

enables scalable assessments.

Mission-phase coverage

Captures manufacturing, 
operations, support, and EOL 

consistently.

Data-driven sustainability

Links environmental evaluation 
to managed engineering data.

New Space readiness

Offers a robust method despite 
fast schedules and COTS-heavy 

supply chains.
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Conclusion:

LCA adoption in space is growing, but data quality is challenged by 
New Space practices

Using IPS/ILS as the operational backbone improves completeness, 
traceability, consistency, and automation.

IPS/ILS is not only a supportability discipline. It can also become the 
structured data backbone for credible space mission LCA.

The remaining critical issue is upstream environmental data from 
major COTS suppliers.

IPS/ILS already contains many parameters that LCA needs, such as, 
mass breakdowns, replacement frequencies, energy use, logistics 
flows, and end-of-life pathways.
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QUESTIONS

Thank you
mccanaveras@gmv.com
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