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LAYING OUT

• STM

• Space Sustainable Rating 

(SSR)

• Going further …

• EU Green Deal

• SIRIUS proposal for a  

Sustainable Space Taxonomy

(SST)

• Implementing a SST

SIRIUS (Space Institute for Research on 

Innovative Uses of  Satellites)

1st academic chair dedicated to Space, 

Business & Law

Double Partnership : Toulouse1-

Capitole/Toulouse Business School + 

CNES, Airbus, Thales Alenia Space

Website: http//www.chaire-sirius.eu

Spacelegaltech : 

http//www.spacelegaltech

http://www.http/chaire-sirius.eu
http://www.http/spacelegaltech


ADDRESSING 

ENVIRONMENTAL 

CHALLENGES IN 

OUTERSPACE

• S.S.&C., Space Situation & 

Control 

• SSA, Space Situational 

Awareness

• STM, Space Traffic 

Management

• Space weather: monitoring the 

Sun, solar wind, and Earth's 

magnetosphere, ionosphere, and 

thermosphere, which may affect 

space and ground infrastructure or 

endanger human life or health

• Near-Earth objects: detect natural 

objects, such as asteroids and 

comets, that may impact the Earth

• Space surveillance: tracking 

artificial satellites and active and 

inactive space debris



SPACE TRAFFIC 

MANAGEMENT

« Set of  technical and regulatory

provisions for promoting safe access

into OuterSpace, operations in 

OuterSpace and return from

OuterSpace to Earth» to Earth free of  

physical or radio-frequency 

interference »

(AIAA - American Institute of  

Aeronautics and Astronautics, Space 

Traffic Management – Towards a 

Roadmap for Implementation, 2018)

“Satellite developers and owners should be thinking beyond end-of-life disposal. 

Satellites should be designed to ensure they do not fall apart when they get old or 

things happen aboard the satellites (…) Overall, the entire lifecycle the satellite has 

to be built with an emphasis on sustainability.”
Lt. Gen. John Shaw,, Aug. 9, 2021, U.S. Space Command deputy commander, keynote at 

the 35th Small Satellite conference



FROM STM TO SSR 

(Space Sustainability Rating)

• Is a composite indicator that is a function

of the Space Traffic Footprint measured

through a mission index and compared to 

the so-called « Environment Capacity »

• Provides an innovative way to address

the orbital challenge by incentivising

industry and fostering voluntary actions 

to design missions compatible with

sustainable and responsible operations

• First conceptualised by World Economic

Forum Global Future Council on Space

Technologies

• Designed by an international 

transdisciplinary consortia

• Introduced at the IAC 2019, 2020

Mino Rathnasabapathy et alii. Space Sustainability Rating

: Designing a Composite Indicator to Incentivise Satellite Operators 

to Pursue Long-term Sustainability of the Space Environment

71st International Astronautical Congress (IAC)

The CyberSpace Edition, 12-14 October 2020.



GOING FURTHER 

MORE …

Space Attractivity
Space industry is growing exponentially, fed by the fact that, 

• access to space is becoming cheaper, 

• technology is being miniaturized,

• new business cases are now enabled (SaaS, Space as a Service)

Financial techniques
SPAC (Special Purpose Acquisition Company)

• 700 SPACs, $227 billions (Redwire, Adcole Space, Deep Space

Systems, Deployable Space Systems …)

Investors profile
Space investors become more and more « institutional »

Financial Context:

• Abundance of liquidity in search 

of RoI

• Don't miss the next industrial 

revolution

• Being ethical and investing in 

sustainable development

Investors Space Infrastructures

Fundamentalists They believe that mega-constellations of smal sats will generate

new business models and a great deal of wealth

Tacticians They reckon space activities value will rise as more people invest

in it

Speculators They want to gamble

Adapted from Mohamed El-Erian (Allianz)’s taxonomy

of bitcoins investors (The Economist, 7 Aug.2021)



SUSTAINABLE 

CORPORATE FINANCE 

AND SPACE 

ACTIVITIES
• Step 1: Determination of  specific 

environmental and sustainability 

objectives

• Step 2. Establishing a list of  commercial 

space activities

• Step 3. Elaboration of  performance and 

screening metrics

• Step 4. Determination of  thresholds 

We (SIRIUS) are currently

working on a new concept : Space

Sustainability Taxonomy

This concept is decaled from the 

European Union's ongoing 

program named EU Green Deal

whose Sustainable Finance is one 

of  the master-pieces



‘50 EU Carbon Neutral

• Paris Agreement (2015)

• US Withdrawal (2017)

• EU SCF Package (2018)

• EU Call for a climate-neutral Europe 

by 2050 (2018)

• Europe’s new Green Deal (2019)

• COVID-19 Crisis

• Disclosure Regulation



DISCLOSURE 

REGULATION

Regulation (EU) 2019/2088 

of the European Parliament 

and of the Council of 27 

November 2019 on 

sustainability‐related 

disclosures in the financial 

services sector (Text with 

EEA relevance)



HOW DOES IT WORK?

Defining a common language for what can be

considered an environmentally sustainable

activity

• Taxonomy

• Screening

• Indicators/Metrics



SECTOR MAPPING Sector Relevant activity

Transportation Launch services (e.g. transporting satellites to orbit)

Space tourism

Recovery of spacecraft …

ICT Satellite-based internet

Blockchain in space

Satellite-based Internet of Things services

Data processing, hosting and related activities …

Data sharing Earth observation and remote sensing data accrual and

dissemination

Navigation services

Space Surveillance and Tracking (SST) data related

services …

Manufacturing and construction Construction of space stations and outposts

On-orbit assembly, manufacturing and servicing

3D printing in space …

Energy generation and supply Energy generation activities (through the use of He3

/regolith, solar energy etc. )

Manufacture of Hydrogen

Production of Electricity from Solar PV

Transmission and Distribution of Electricity

Storage of Energy …

Defining a common language for what can be

considered an environmentally sustainable

space activity

• Sector Mapping

• Objectives

• Metrics



SUSTAINABILITY 

OBJECTIVES

Sustainability

Objectives

For Space Activities

Indicators

Sustainable space traffic Space debris generation avoidance measures

Debris removal or deorbiting

…

Planetary protection Backward contamination prevention measures

Biological load / surface bioburden level (e.g.

quantity of organisms present on a spacecraft)

….

Circular space economy Efficient use of outer space resources

Degree of reusability of systems

Degree of resilience of systems

Recycling of materials

Percentage of electricity stemming from

renewable energy sources (e.g. solar power)

….

Defining a common language for what can be

considered an environmentally sustainable

space activity

• Sector Mapping

• Objectives

• Metrics



INDICATIVE METRICS

Adverse Sustainability Indicators Indicative metrics

to measure each indicatorSustainable Investment 

Objective Indicator

Space Traffic

Space debris generation

1. Collision- and Fragmentation risk probability (based on the

orbital position, number of other satellites and space debris

present in the same orbit etc.)

2. Collision avoidance capabilities

3. Decommissioning-/end-of-life strategies (deorbiting,

recycling, active removal …)

4. Adherence to IADC Space Debris Mitigation Guidelines, or

others

5. Launching state has adopted national legislation requiring

operators to limit space debris generation

6. Design that facilitates on-orbit servicing and repair

7. Generation of lunar dust (another form of space debris)/

containment measures

Space Surveillance and Tracking

(SST)

1. Launching State carries out Registration in the UN Register

of Space Objects Launched into Outer Space / is a signatory

to the Registration Convention

2. Existence of SST data sharing mechanisms

3. Monitoring/prediction of the trajectory evolution of space

objects

4. Ability to provide early warnings for uncontrolled reentries

5. Risk assessment of uncontrolled reentries

6. Detection/characterization of in-orbit fragmentations

Space Weather

1. Space weather monitoring and risk assessment capabilities

2. Space weather data sharing

3. Design that ensures resilience / adaptability of systems to

space weather events

Space Resources

Operational safety of mining

operations

1. Adherence to the Hague Space Resources Governance

Working Group’s “Building Blocks for the Development of

an International Legal framework on Space Resources

Activities’

2. Establishment of safety zones around operations

3. Space resources mining operations being undertaken

sustainably (e.g. measures to prevent lunar dust from

impacting other operations or entering into lunar orbit)

In-situ resource utilization

1. Contributes to decrease of dependence on terrestrial supply

chains (thus reducing the need to transport material from the

Earth), e.g. creation of feedstock for 3D printing purposes

2. Waste minimization processes

3. Life support

Planetary Protection
Exobiological contamination

1. Adherence to the Planetary Protection Policy formulated by

the Committee on Space Research (COSPAR)

2. Bioburden reduction mechanisms

3. Contamination control protocols and strategies

Defining a common language for what can be

considered an environmentally sustainable

space activity

• Sector Mapping

• Objectives

• Metrics



NEXT STEPS
• MAKING Space Sustainable Taxonomy, a universal 

instrument, likely to cover all the issues of interest 
to the international space community, starting with 
debris. This work of finalization does not raise 
major difficulties as long as the methodology is 
clearly defined

• TESTING Space Sustainable Taxonomy with the 
industry and make sure that (i). it fits the reality of 
its activities, (ii). it is practicable and (iii). its 
implementation is not in contradiction with its 
industrial development. 

• DEPENING the collaboration between industry and 
academia, to federate all the expertise and 
experiences, especially those that may result from 
the social sciences, and perhaps one day, create an 
international task force, likely to constitute a Space 
Sustainable Institute, to provide a viable dual use of 
SDA capability.

• International cooperation mechanisms 

(UN OOSA/UN COPUOS, World 

Economic Forum)

• Industry self-regulation through 

international standards-setting 

(ISO)/industry-wide voluntary

agreements

• Incorporating sustainable finance rules 

within a space traffic management 

framework (ex. EU Space Programme

Regulation)





Questions ?

lucien.rapp@ut-capitole.fr
rapp@hec.fr

www.chaire-sirius.eu
www.spacelegaltech
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