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Circular Economy: A change of Paradigm
From Disposable Satellites to a Circular Economy

• Currently space missions follow a linear model: Launch => Operate => Disposal

Launch → Operate → Refurbish → Upgrade → Reuse → Dispose

• A single subsystem failure can be/is the end of a mission.

• Today’s satellites: integrated, inaccessible, non-serviceable: 

Tomorrow’s satellites: modular, accessible, standardized, serviceable.

• Design for Servicing (DfS) shall be a must / a key enabler.
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Market Considerations: Enabling a Scalable Circular Space Economy

A client-driven refurbishment ecosystem

Key Market Requirement 

• In-orbit servicing and refurbishment must 
evolve from bespoke missions to 
standardized, scalable services.

• Commercial operators require:

o Predictable costs 
o Short implementation timelines 
o Pre-validated solutions 
o Economies of scale

Two Levels of Customers

1st Level Clients 2nd Level Clients

Satellite operators Satellite manufacturers 
(LSIs, platform providers)

Focus on business value, 
reliability and cost

Enable modular, 
serviceable satellite 
platforms

Demand affordable, 
scalable services

Drive implementation of 
Circular Economy 
principles

Satellite manufacturers are the primary enablers of the Circular Economy, translating operator 
needs into modular architectures and standardized interfaces across the supply chain.
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From Modular Design to Market Adoption

CIRCE concepts is based on three parallel actions/assumptions

1. Design Serviceable Platforms

• Modular satellite architectures 

• Standard interfaces 

• Refurbishment-ready design

 

2. Drive the Supply Chain

• Standardized subsystem 

specification

• Modular components and 
payloads

• Continuous supplier engagement

 

3. Demonstrate Business Value

• Convince operators through:

o Lower Total Cost of 
Ownership (CAPEX + OPEX) 

o Extended operational 
lifetime 

o Capability upgrades through 
refurbishment

Circular Economy for Space can succeed when/if technology development, industrial 
implementation, and operator business cases evolve together.

• Operators demand affordable services.

• Satellite manufacturers enable modular platforms.
• Standards interfaces create economies of scale.
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From Modular Design to Market Adoption

Stakeholder Involvement: Include and Validate refurbishment priorities directly with satellite operators

Expected Outcomes

• Identify the most valuable in-orbit servicing
scenarios.

• Prioritize replaceable or upgradeable modules, 
including:
o Batteries/SA
o Avionic elements (p.e. PCDU)
o Propulsion
o Payloads 
o Communication systems

Impact 

• Align technology development with real 
market demand. 

• Reduce investment risk. 

• Maximize commercial adoption.
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Refurbishment starts on Earth

Circular Economy is not improvised in orbit. 
It is designed from day one
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CIRCE-ORUM: Mission Elements

Servicer

Redwire’s Hammerhead+ S/C 

 

Redwire’s STAARK Robotic Arm
 

 

GMV’s CAT
 

 

Clients
Redwire’s Hammerhead+ S/C 

 

GMV and DHV for ORU’s
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CIRCE-ORUM: Mission Concept

• S/C mass < 700 kg
• Orbit: LEO orbit. No restriction on altitude, 

inclination or LTAN, depending on launchers’ 
availability. 

• Multiple servicing capabilities.
• Compatible with European launchers.
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CIRCE-ORUM: (Simplified) CONOPS
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CIRCE-ORUM: TEAM

Questions?
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Thank you
Juan Antonio Bejar
jabejar@gmv.com

mailto:cdelafuente@gmv.com
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