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This article examines the cybersecurity challenges facing the Space Defense Industrial Base (S-
DIB) as military space operations become increasingly dependent on commercial partnerships,
interconnected digital infrastructure, and rapidly expanding industrial capabilities. The establish-
ment of the U.S. Space Force and the growing integration of commercial providers into national
security space missions have created unprecedented opportunities for innovation, scalability, and
operational agility. At the same time, these developments have expanded the cyber attack surface
available to adversaries and increased the potential for supply chain compromise, mission disrup-
tion, and cascading operational effects across the broader space enterprise. The article discusses
key initiatives designed to strengthen cybersecurity across the S-DIB, including the Cybersecu-
rity Maturity Model Certification (CMMC), Zero Trust Architecture, cyber threat information
sharing, Cooperative Research and Development Agreements (CRADAs), and the Space Attack
Research and Tactic Analysis (SPARTA) framework. It also highlights the challenges associated
with rapidly scaling production, uneven cybersecurity maturity among industry partners, and
persistent workforce shortages. The perspective concludes that cybersecurity must be treated as a
mission assurance function rather than simply an information technology requirement, requiring
shared responsibility, collective risk management, and consistent security standards across the
entire space enterprise.
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The establishment of the U.S. Space Force in 2019 marked more than the creation of a new military
service. It reflected a recognition that space had become a contested warfighting domain essential to
national security, economic prosperity, and military operations. As the nation builds the organizations,
partnerships, and capabilities needed to operate in this domain, cybersecurity cannot be treated as an
afterthought. The foundations being laid today across the Space Defense Industrial Base will shape
the resilience of military space operations for decades to come.

THE SPACE DEFENSE INDUSTRIAL BASE (S-DIB)

The growing integration between military space organizations and the Space Defense Industrial Base
(S-DIB) has significantly enhanced the ability of space forces to achieve U.S. Space Command’s (USSC)
strategic objectives. Since the 1970s, the commercial industry has provided critical capabilities to the
U.S. Government, ranging from satellite communications to launch capabilities. While this partnership
increases innovation and operational agility, notably by removing bureaucratic red tape that hinders
those attributes, it also introduces substantial cybersecurity challenges. The interconnected nature of
government and commercial systems expands the attack surface available to adversaries, requiring a
comprehensive and coordinated cyber defense strategy.

One of the greatest successes in modern space operations has been the integration of commercial
capabilities into military space missions. However, each additional contractor, subcontractor, software
vendor, cloud provider, and service partner creates potential entry points for cyber adversaries.
Nation-state actors, cybercriminal organizations, and insider threats increasingly target defense
contractors, often because they possess sensitive information and operate on less secure systems with
more interconnectivity than government networks. Malicious cyber actors have historically targeted
commercial entities, exploiting supply chain vulnerabilities to gain access to sensitive government
systems or targeting users to exfiltrate intellectual property related to U.S. Defense Aerospace projects.

Nations with a substantial cyber presence, like Russia or China recognize that compromising a
smaller supplier can provide access to larger defense systems through trusted relationships; additional
attack surfaces are academic and external commercial integration partnerships. As the S-DIB becomes
more interconnected, attacks against one organization can have cascading effects across the broader
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space enterprise. Consequently, at USSC, cybersecurity must be viewed as a collective responsibility
rather than the responsibility of individual organizations.

RAISING THE CYBERSECURITY BASELINE ACROSS THE SPACE ENTERPRISE

To address these challenges, the Department of War (DoW) has implemented the Cybersecurity Matu-
rity Model Certification (CMMC) framework to improve cybersecurity standards across the Defense
Industrial Base. CMMC establishes baseline security requirements that contractors must meet before
handling Controlled Unclassified Information (CUI) and up to Top Secret data. The framework helps
ensure that even smaller contractors maintain appropriate cyber hygiene and security controls.

Complementing CMMC is the DoW’s adoption of Zero Trust Architecture and post-quantum tech-
nology. Traditional security models assumed that users and systems operating within a network
perimeter could be trusted. However, modern threats have demonstrated that adversaries frequently
gain access through compromised credentials, insider threats, or supply chain attacks. A Zero Trust
approach assumes no user, device, application, or network segment is inherently trustworthy. Con-
tinuous verification, least-privilege access, micro-segmentation, and real-time monitoring are used
to limit lateral movement and reduce the impact of breaches. Zero Trust is particularly important
because contractors, suppliers, and government organizations routinely share data and operational
systems across multiple environments. Effective implementation helps protect critical space mission
data and capabilities development, even if individual network components are compromised.

US SPACE COMMAND’S COMMERCIAL INTEGRATION STRATEGY: A MULTI-ECHELON
APPROACH

The commercial integration strategy employed by military space organizations is fundamentally
a multi-echelon approach that incorporates stakeholders across strategic, operational, and tactical
levels. While this layered integration increases operational effectiveness, it also creates a complex
cybersecurity ecosystem. Security vulnerabilities at any echelon can affect mission assurance across
the entire enterprise, and subsequently the capabilities we provide to other Combatant Commands.

Likewise, service providers could be considered dual-use by adversaries and could likely be targeted
as legitimate military targets. A Cooperative Research and Development Agreement (CRADA) is an
important mechanism that supports the commercial integration strategy. These agreements enable
government organizations and private industry to collaborate on research, technology development,
testing, and innovation without requiring the government to directly procure a product or service.
Through a CRADA, both parties can share expertise, facilities, data, equipment, and personnel to
accelerate the development of capabilities that support national security objectives. For organizations
involved in the S-DIB, CRADAS provide a structured framework for leveraging commercial innovation
while maintaining government oversight and protecting not only sensitive information, but also critical
services that are provided to entities outside of the U.S. Government. This collaborative approach aligns
with the multi-echelon integration strategy by fostering relationships across strategic, operational,
and tactical levels of the space enterprise.

Ultimately, CRADASs are a key enabler of the commercial integration strategy because they facil-
itate the rapid development and transition of innovative technologies from the private sector into
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operational space capabilities. They help strengthen partnerships between government and industry,
improve technological competitiveness, and enhance mission readiness. However, as collaboration
increases, so does the need for robust cyber defense measures to ensure that the benefits of com-
mercial integration are not offset by increased cybersecurity risks. In this way, CRADAs exemplify
both the opportunities and the challenges inherent in building a more integrated and resilient space
enterprise. Paired with the CMMC and threat information sharing agreements, our organization can
effectively champion effective cyber hygiene. We as defenders have to be effective every time, while
our adversaries only have to be effective once.

SCALING CAPABILITY WITHOUT SCALING VULNERABILITY

The ability of the DIB to rapidly scale production has become a strategic necessity in this era of
great-power competition. Rapid scaling to outcompete pacing threats, however, often increases cyber
risk. Organizations may onboard new suppliers, expand digital infrastructure, deploy new software,
or increase remote access capabilities under compressed timelines. These changes can create security
gaps if cybersecurity controls fail to keep pace with operational demand. Notably, vertical integration
models used by commercial partners rely on the most economical solution to achieve the most
effective result; increasing the attack surface from technical capabilities such as onboard station
keeping software to complex capabilities like hydrazine production and transportation. Simply put,
rapid scaling of production requires rapid scaling of support capabilities, and subsequently a uniform
application of baseline standards. In this case, uniform cybersecurity practices.

The S-DIB consists of thousands of organizations with varying levels of cybersecurity maturity. While
frameworks such as CMMC establish minimum standards, implementation remains uneven across the
industrial base. Some organizations and academic partners have mature security operations centers,
threat-hunting capabilities, and incident response programs, while others rely on very basic security
measures. Many organizations continue to operate legacy hardware and software not designed to
withstand modern cyber threats. These systems can be difficult to patch or replace due to operational
requirements, budget constraints, or a simple misunderstanding of the network topology.

With rapid scaling of capabilities, the cybersecurity workforce gap remains a significant challenge,
and the inability to provide enough trained personnel can lead to overreliance on emerging technolo-
gies like Artificial General Intelligence. The demand for skilled cyber professionals frequently exceeds
supply, making it difficult for organizations to recruit and retain personnel capable of defending
increasingly complex environments. This demand/attrition dynamic exists in the commercial and
military sectors. This further complicates the need to detect and respond to threats that move across
interconnected systems. Here at USSC, we’ve developed a Cyber Threat Information Sharing (CTIS)
Standard Operating Procedure (SOP) to bridge that gap. The USSC CTIS SOP incorporates guidelines
from the National Institute for Standards and Technology Guide to Cyber Threat Information Sharing
(NIST SP 800-150). Our SOP focuses on shared situational awareness, improved security posture,
knowledge maturation, and enhanced defensive agility.
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FROM MITRE ATT&CK TO SPARTA: SPACE SYSTEM-SPECIFIC THREATS

Space systems present cybersecurity challenges that differ significantly from those encountered in
traditional enterprise networks or even most military weapon systems. Satellites are geographically
dispersed, remotely operated, and often expected to remain operational for decades after launch. Unlike
terrestrial systems, they cannot easily be accessed for maintenance, repair, or hardware replacement
once deployed. Space missions also rely on a complex ecosystem of spacecraft, ground stations,
communications links, cloud environments, launch providers, and commercial service partners. A
vulnerability anywhere within this interconnected architecture can affect mission assurance across
the broader space enterprise.

Traditional cybersecurity measures remain essential, but they do not always capture the unique
ways in which cyber threats can affect space operations. Satellites, ground stations, mission control
networks, and communication links face specialized risks, including signal interference, command-
link exploitation, software manipulation, and attacks against space-based data infrastructure. CMMC’s
primary purpose is to ensure compliance, which is one step in deterring nefarious actors. The MITRE
ATT&CK Framework provides the basic framework for identifying attack behaviors.

However, to address its unique challenges, the space community has increasingly adopted the
Space Attack Research and Tactic Analysis (SPARTA) framework?, a proactive method to assess the
potential and implement protective measures. Developed by the Aerospace Corporation, SPARTA
provides "a standardized taxonomy for understanding how spacecraft, ground systems, and mission
architectures can be compromised through cyber and traditional counterspace activities". By bridging
critical communication barriers across the industry, the framework establishes a shared vocabulary
that enables space system developers, threat intelligence analysts, and defensive cyber operations
(DCO) teams to conduct robust threat modeling, map vulnerabilities to actionable countermeasures,
and align space-cyber protections with established compliance standards like NIST SP 800-53."2

Perhaps most importantly, SPARTA shifts the conversation from technical vulnerabilities to mission
consequences. Its value lies not simply in identifying how an attack might occur, but in helping
organizations understand what operational effects could result if vulnerabilities are exploited. By
linking vulnerabilities to mission impacts, SPARTA enables operators, defenders, and acquisition
professionals to make more informed risk decisions and strengthen the long-term resilience of the
Space Defense Industrial Base.

CONCLUSION

The S-DIB is a critical component of national security and military space operations. Increased inte-
gration with the commercial industry provides significant strategic advantages, including innovation,
scalability, and resilience. However, this integration also expands the cyber-attack surface and cre-
ates new vulnerabilities that adversaries can exploit. DoW Initiatives such as CMMC and Zero Trust
architecture represent important steps toward strengthening cybersecurity across the enterprise,
but outside of the DoW, the threat of infiltration and exploitation remains. As the S-DIB continues
to grow production capabilities, effective cyber defense will depend upon shared risk management,

1. https://aerospace.org/sparta
2. https://doi.org/10.6028/NIST.SP.800-53r5
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supply chain security, Defense Cyber Workforce development, and the ability to defend increasingly
interconnected, and in some cases intentionally isolated, space systems against sophisticated threats.

On June 2, 2026, the Executive Office released a Presidential Action titled “Promoting Advanced
Artificial Intelligence Innovation And Security. This Presidential Action offers a potential solution for
the cybersecurity concerns of a rapidly expanding S-DIB. The Secure Frontier Model Deployment
mandates a classified benchmark for Al Models and enables trusted partners to provide early access to
models in support of innovation and strengthening the cybersecurity of critical infrastructure. Notably,
this does two things: it allows government participation in the creation of advanced foundational
models and promotes the development of advanced multimodal models to be used in the complex
functions in Space Systems.

As the S-DIB continues to expand its role in national security, cybersecurity must be treated as a
mission assurance function rather than simply an information technology requirement. Space
systems support critical military operations, strategic deterrence, intelligence collection, and global
communications, making them highly attractive targets for nation-state adversaries. Additionally,
more proactive steps must be taken within the S-DIB to adequately identify and mitigate vulnerabilities
in developing and fielded mission systems and infrastructure. The increasing reliance on commercial
partners, cloud infrastructure, software-defined capabilities, and interconnected supply chains in-
creases the chance that a cyber compromise in one organization can have operational consequences
across the entire space enterprise.

While the S-DIB shares many cybersecurity challenges with other Defense Industrial Base sectors,
it warrants additional attention due to the unique characteristics of space systems and their strategic
importance. Unlike traditional defense platforms, space assets are geographically dispersed, remotely
operated, maintain a long operational life, and are resource-intensive to replace once in orbit. A
successful cyberattack against a satellite, ground station, or mission network can have immediate
global effects that extend far beyond a single military operation. For this reason, the S-DIB should
not necessarily follow a completely separate cybersecurity framework. Space does not need to be
different; it just needs uniformity across the domain.
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