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Executive Summary

The global space economy is rapidly evolving from isolated spacecraft 
missions into a highly interconnected ecosystem comprised of satellite 
constellations, autonomous spacecraft, on-orbit servicing vehicles, orbital 
manufacturing platforms, and machine-to-machine transactions. As these 
ecosystems mature, a fundamental question emerges.

How do autonomous systems operating in space establish trust?

Today’s satellite architectures remain largely dependent upon terrestrial 
cybersecurity frameworks and Earth-based key management systems. While 
effective for traditional satellite operations, these approaches may prove 
insufficient for a future characterized by autonomous operations, sovereign 
space infrastructure, and machine-driven economic activity.

This paper argues that the next generation of space infrastructure will require 
In-Orbit Trust Infrastructure — systems capable of generating, distributing, 
validating, and managing cryptographic credentials directly from space.

SpaceChain believes this capability will become foundational to the future 
space economy.

“Connectivity transformed the 
first space age. Trust will 
define the second. SpaceChain 
believes that secure identity, 
authentication, 
and cryptographic services 
delivered from orbit will 
become foundational 
infrastructure for the future 
space economy.

— Cliff Beek, CEO, SpaceChain



Evolution of Space Infrastructure

The first satellites 
connected the world 
through voice and 
broadcast 
communication.

Data became the 
new currency of 
space, enabling 
broadband, imagery, 
and global 
connectivity.

Autonomous 
systems operate, 
collaborate, and 
make decisions with 
minimal human 
intervention.

Trust becomes 
infrastructure. 
Authentication, 
identity, and 
cryptographic services 
are delivered from 
space.



Satellite Servicing

Maintenance & upgrades of 
orbiting assets

The Emerging Space Economy

The space economy is transitioning from independent spacecraft 
operations to dynamic ecosystems supporting:

In-Space Manufacturing

Production in microgravity

Orbital Logistics

Supply chains beyond Earth

Space-Based Data 
Marketplaces
Exchange between 
autonomous systems

Autonomous Satellite Ops

Spacecraft with minimal human oversight

Machine-to-Machine Commerce

Direct transactions between orbital assets

Space Financial Infrastructure

Economic rails for the space economy

Future spacecraft will increasingly operate with LIMITED human intervention.
TRUST between these systems cannot remain entirely dependent upon terrestrial networks.



The Problem: Trust Remains Earth-Centric

Key Challenges

Single Points of Failure

Centralized terrestrial systems may 
create operational vulnerabilities for 
global space infrastructure.

Sovereignty Concerns

Governments and commercial 
operators increasingly seek sovereign 
control over critical digital 
infrastructure.

Autonomous Operations

Future autonomous spacecraft require 
dynamic, trusted interactions 
independent of constant terrestrial 
oversight.

Scalability

Large constellations of thousands of 
satellites will require automated 
credential lifecycle management.

Current satellite cyber 
security architectures 
typically rely upon:

Earth-based key generation

Ground-based credential 
management

Terrestrial authentication 
systems

Static credential provisioning

While these architectures 

support today’s missions, they 

introduce several challenges.



In-Orbit Trust Infrastructure

SpaceChain believes future space ecosystems will require a new architectural layer.

Core capabilities include:

Key Generation

Generation of cryptographic 
keys directly in space

Credential Distribution

Dynamic distribution to 
spacecraft and ground assets

Spacecraft Auth

Secure authentication of 
spacecraft and ground assets

Key Rotation

Continuous automated key 
rotation in orbit

Identity Management

Device identity lifecycle 
managed from space

Autonomous Trust

Trust establishment without 
terrestrial dependency

Rather than extending terrestrial trust models into space, 
future architectures may establish trust directly from orbit.



Trust-as-a-Service (TaaS)

→

The next generation may provide 
Trust as a Service. 

Potential applications include:  

Satellite Authentication-as-a-Service
Verification of spacecraft identity and command authority.

Autonomous Space Operations
Authentication between servicing vehicles, logistics 
platforms, and orbital assets.

Space Financial Infrastructure
Authentication supporting future machine-to-machine 
economic transactions in orbit.

Critical Infrastructure Security
Secure credential delivery to remote terrestrial assets.

Sovereign Digital Infrastructure
Space-based credential management supporting national 
digital sovereignty initiatives.

→



Future Use Cases

Enabling the next generation of autonomous space operations

1

Autonomous 
Satellite 
Constellations

Dynamic 
authentication 
between spacecraft 
operating without 
continuous human 
oversight.

2

Orbital Logistics 
and Refueling

Trusted interactions 
between servicing 
vehicles and customer 
spacecraft.

3

In-Orbit Financial 
Transactions

Secure authorization 
and settlement 
supporting the future 
financial rails of the 
space economy.

4

Space-Based Data 
Marketplaces

Trusted exchange of 
data products 
between autonomous 
systems.

5

Sovereiagn Space 
Infrastructure

Space-derived trust 
services supporting 
national cybersecurity 
objectives.



Demonstrating the Future
Historically, satellites provided:

Communications

Navigation

Earth Observation

Building An Ecosystem

As autonomous systems increasingly transact, collaborate, and operate beyond Earth, trust itself may become one of the 

most important services delivered from orbit. SpaceChain is actively exploring architectures capable of supporting secure 

identity, authentication, and trusted interactions in space.

The industry is approaching a new era in which trust will become an orbital resource.

From Theory to Demonstration

SpaceChain believes that trusted infrastructure will become an essential layer of the future space economy.

Importantly, these concepts are not merely theoretical.

SpaceChain is actively engaged in the development and deployment of next-generation space architectures designed to 

support secure identity, authentication, and trusted autonomous operations in space.

Working alongside strategic partners, SpaceChain's next mission initiatives are intended to further demonstrate and expand 

these capabilities, advancing the industry's understanding of how trust may ultimately be established and maintained directly 

from orbit.

As the space economy evolves, SpaceChain remains committed to developing technologies that enable secure, scalable, and 

commercially viable trust infrastructure for autonomous operations beyond Earth.



Building an Industry Ecosystem
Historically, satellites provided:

Communications

Navigation

Earth Observation

No single organization will build the future space trust architecture alone. The industry will require collaboration among:



Looking Forward

The first generation of satellites connected 

the world.

The next generation of space infrastructure will 

establish trust between autonomous systems 

operating beyond Earth.

As the space economy evolves toward a network of 

machines, services, and autonomous transactions, 

trust itself will become foundational infrastructure.

About SpaceChain
SpaceChain is a space technology company focused on advancing 
secure, autonomous, and commercially scalable infrastructure for the 
emerging space economy. SpaceChain believes that trusted digital 
infrastructure will become essential to enabling the next generation 
of autonomous space operations.

The era of Trust Infrastructure 
in Space has begun.


