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Abstract

The European Space Agency is committed to fostering European space capabilities maximising societal
benefits, while acting as a role model for responsible space activities. Recognising the importance of max-
imising the positive societal impact of space products derived from space research and development (RD),
ESA is implementing a structured methodology to identify and quantify potential sustainability benefits
arising from its projects and programmes. This methodology encompasses both social and environmen-
tal aspects. By integrating sustainability considerations at the early stages of RD projects, ESA aims
to enhance decision-making processes for funding allocation, ensuring that space technology investments
yield meaningful and measurable benefits to society. Furthermore, ESA’s approach to technology transfer
ensures that space-derived innovations find effective terrestrial applications, reinforcing the link between
space RD and sustainability objectives. In this panel discussion, ESA will demonstrate how its innovative
methodology supports decision-making on funding allocation by flagging potential sustainability benefits
at early RD stages. By doing so, ESA aims to maximise the realisation of these benefits to society, op-
timising the downstream value chain and fostering greater public support to space initiatives. Two case
studies illustrate the practical application and impact of this methodology. The first case study focuses
on the MELiSSA (Micro-Ecological Life Support System Alternative) project, which originally developed
circular life support systems for space missions but has since led to the creation of sustainable wastew-
ater treatment technologies on Earth. Specifically, the VunaNexus technology, derived from MELiSSA
research, enables the recovery of nutrients from urine and their conversion into fertilizer, significantly re-
ducing environmental impacts compared to conventional wastewater treatment and fertilizer production.
The second case study examines two of the most successful projects of the ESA Discovery Campaign
on Remote sensing of Plastic Marine Litter, a significant effort from ESA in investigating the feasibility
of Plastic Litter Detection with remote sensing, in particular by leveraging satellite-based remote sens-
ing, to detect, quantify, characterise and track plastic pollution in marine and freshwater environments.
The first developed an EO processor with Sentinel data when the second demonstrated the capability
of LIDAR-induced fluorescence techniques (from ground platforms). By showcasing these case studies,
ESA highlights how technology transfer from space RD contributes to addressing pressing environmental
challenges. The methodology developed supports a quantitatively evaluation of these potential benefits,
to promote the value of a space-based solution for marine waste management.
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