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Ecodesign



Ecodesign

- Perform LCA

- Identify hotspots

- Eco-design (with same performance)

- Re-assess

Done early in the design phase !

Adapted from https://innovativedelta.com/approach/

Avoid burden shifting !

- By phase

- By indicator

- By (sub)system
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Example from T. Maury et al., “Assessing the impact of space debris on orbital resource in life cycle

assessment: A proposed method and case study”, Science of the Total Environment 667 (2019) 780–791

https://innovativedelta.com/approach/


Ecodesign can be applied at any time... but with varying degree of effectiveness

When to Ecodesign

Greatest effect on overall 
environmental impacts

But, lowest certainty on 
impact changes (limited 
available info)

Diminishing effect on overall 
environmental impacts

But, highest certainty on 
impact changes (limited 
available info)



Levels of Ecodesign

▪ Mission architecture
• Nr. of launches and S/C,

• Size of S/C,

• Ground operations...

▪ High-level design choices
• Use or not of COTS* systems,

• Need for specific testing facilities...

▪ (Sub-) System level changes
• Type of materials used,

• Choice of specific subsystem...

▪ Low-level design choices
• Optimization of ground segment 

procedures,

• Choice of specific component...

* COTS = Commercially Off The Shelves



Ecodesign Example

M. Verkammen, Consensus-based single-score life cycle assessment for space missions, MSc Thesis,

TU Delft, 2023. http://resolver.tudelft.nl/uuid:fe91662b-6885-41d4-85ee-3f303febded5

http://resolver.tudelft.nl/uuid:fe91662b-6885-41d4-85ee-3f303febded5


Ecodesign Example

M. Verkammen, Consensus-based single-score life cycle assessment for space missions, MSc Thesis,

TU Delft, 2023. http://resolver.tudelft.nl/uuid:fe91662b-6885-41d4-85ee-3f303febded5

http://resolver.tudelft.nl/uuid:fe91662b-6885-41d4-85ee-3f303febded5


Ecodesign Example

M. Verkammen, Consensus-based single-score life cycle assessment for space missions, MSc Thesis,

TU Delft, 2023. http://resolver.tudelft.nl/uuid:fe91662b-6885-41d4-85ee-3f303febded5

http://resolver.tudelft.nl/uuid:fe91662b-6885-41d4-85ee-3f303febded5


Other examples

https://doi.org/10.1016/j.asr.2023.01.023 http://dx.doi.org/10.52202/078377-0017

https://www.researchgate.net/publication/388571355_Streamlining_

Life_Cycle_Assessment_Framework_for_Space_Missions_at_Early

_Design_Stages_Insights_from_the_CHESS_Cubesat_Mission

https://doi.org/10.1016/j.asr.2023.01.023
http://dx.doi.org/10.52202/078377-0017
https://www.researchgate.net/publication/388571355_Streamlining_Life_Cycle_Assessment_Framework_for_Space_Missions_at_Early_Design_Stages_Insights_from_the_CHESS_Cubesat_Mission
https://www.researchgate.net/publication/388571355_Streamlining_Life_Cycle_Assessment_Framework_for_Space_Missions_at_Early_Design_Stages_Insights_from_the_CHESS_Cubesat_Mission
https://www.researchgate.net/publication/388571355_Streamlining_Life_Cycle_Assessment_Framework_for_Space_Missions_at_Early_Design_Stages_Insights_from_the_CHESS_Cubesat_Mission


Your turn



▪ Perform a simplified LCA of your space mission

• Use the Excel provided on Moodle

• Fill in each tab, following an LCA procedure

• Look at the values and the results

• Note that only 7 of the 15 impact indicators are shown in the LCI tab, as these 
are considered the most important ones. Nevertheless, you could also look at 
the other indicators

▪ Make modifications to the space mission design to find ecodesign
options

• Duplicate tabs to make modifications whilst preserving the original

To do Today



▪ Answer to questions in preparation to next lecture

• What is your first impression when browsing the report? ➜ Does it feel 
transparent and educational, or more like a marketing/communication tool?

• Is the company driven by voluntary engagement, or does it mainly act to 
comply with regulatory requirements ?

• When comparing these companies, which one appears the most mature in 
terms of CSR? Why?

▪ Post your answers as a group on the forum.

• See the newly created forum.

Preparation for next lecture
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