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Abstract

The space sector has historically been synonymous with innovation, with extensive R&D activities
and numerous technologies developed in this field extending beyond their original applications, thereby
bringing significant benefits to both other industries and people’s daily lives. Over the past decades, the
sector has experienced significant transformations not only at a technological level but also in its value
chain structures and business models. Furthermore, these changes have had a substantial impact on the
sector’s innovative activity and society, as demonstrated by the diffusion of open innovation and R&D
practices and the growth of the adoption of space technologies and patents in non-space sectors.

Given the critical role of technological advancements in shaping the space sector and their broader
economic and social impact, understanding how the above-mentioned dynamics infer the innovation rate,
quality and diffusion (across application domains and geographical areas), is of paramount importance.

The objective of this paper is to analyse the innovation and R&D activities and trends of space com-
panies. We analyse more than 500 patents of Italian space companies and institutions between 2000 and
2022, providing quantitative and qualitative assessments. The data collection relies on a taxonomy of the
Italian space industry developed by Space Economy Observatory of the Politecnico di Milano, consisting
of more than 350 industrial and academic actors, and the extraction of their patenting activities from the
well-recognised and widely adopted in innovation studies, Orbit Intelligence database. We evaluate the
innovative activity, enabling the evaluation of the innovative dynamics, the degree of interaction between
its actors in space and non-space sectors, and the connections with other technological and application
domains. We also apply the Innovation Patent Index (IPI), developed by Ponta et al. (2021), to assess
the patents’ technological capacity, providing a qualitative perspective on innovation in the sector. We
validate the results in a half-day workshop with +20 senior managers from space and non-space sec-
tors involved in the innovation activities. We present the results and ask them to explain the innovation
dynamics highlighted and the opportunity and risk factors affecting the future capabilities of the space sec-
tor. Insights are drawn discussing innovation rate and quality across different perspectives: longitudinal,
territorial (i.e. industrial districts), space value chains, technological domains, and spin-offs/spin-ins.



Our research favours a broader awareness of the benefits of space R&D and supports decision-makers
in better understanding how R&D investments shape the dynamics of the space economy.



