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1. Carbon footprint and climate change: where do space activities stand?

2. Top of the iceberg

3. Climate monitoring based on space missions



1. Carbon footprint and climate change: where Space 
missions stands?

AVIATION

Controversial topic in climate debates

1.9% greenhouse gas emissions

~2.5% of CO2 emissions

Non CO2 effects

Aviation carbon footprint is measured



1. Carbon footprint and climate change: where Space 
missions stands?

SPACE

?
Nascent and growing topic



2. Top of the iceberg

Hypergolic fuel
CO2, Steam, Soot, 
Sulfure containing
compounds, NOx

Solid propulsion
Aluminium oxide,
Soot, Black
carbon, CO2,
Hydrogen chloride,
Nitrogen Oxides,
Hydrogen

RP-1
CO2, Steam, Nox,
Soot, Carbon
Monoxide and
Sulfur Compounds

Hydrogen
H2O 
(steam), 
traces of NOx

Methane
CO2, Steam, traces 

of NOx

*focus on 1st stages

Environment-friendly rocket propulsion*

Launches are the top of the iceberg



2. Top of the iceberg

End-to-end Life cycle analysis are needed
Re-entry effects to be studied in depth



3. Climate monitoring based on space missions

Global concentrations of atmospheric
methane produced by ESA CCI from
satellite data provide important
information about the distribution of
sources and sinks of this powerful
greenhouse gas. Source: ESA.

Space missions provide unique data for 
climate monitoring and modelling.

Relevance of space tourism? 

?

https://www.google.com/imgres?imgurl=https%3A%2F%2Fwww.lefigaro.fr%2Ffig-data%2Fnew-shepard-la-capsule-qui-va-envoyer-jeff-bezos-dans-l-espace-20210719%2Ffb_assets%2Fnewshepard%2Fcapsule-interior.jpg&imgrefurl=https%3A%2F%2Fwww.lefigaro.fr%2Ffig-data%2Fnew-shepard-la-capsule-qui-va-envoyer-jeff-bezos-dans-l-espace-20210719&tbnid=dCOx3A_teB6zDM&vet=12ahUKEwj7pIHCofX3AhXqXfEDHb6mDWgQMygOegUIARDYAQ..i&docid=i6EcOBLhdLPwyM&w=1920&h=1080&q=new%20shepard&client=firefox-b-d&ved=2ahUKEwj7pIHCofX3AhXqXfEDHb6mDWgQMygOegUIARDYAQ


Conclusion

YES space as part of transportation activities is polluting……………. But today effects are not fully measured

YES contribution of space activity are negligible…………………………. But based on current launch activity

YES Improvement are being made on the propulsion and overall launcher development process

YES space missions are necessary …………………………. But what is the relevance of space tourism?
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