
 
 

AY 2023-2024 
 
 
 
 
 

THE STRATEGIC NECESSITY  
TO INTEGRATE COMMERCIAL  

IN-SPACE SERVICING, ASSEMBLY,  
AND MANUFACTURING (ISAM)  

INTO UNITED STATES SPACE FORCE  
CAPABILITIES 

 
 
 
 

SPACE INDUSTRY STUDY  
SEMINAR 13 GROUP RESEARCH PAPER 

 
 
 

16 MAY 2024 
 
 
 
 
 

The Dwight D. Eisenhower School 
for National Security and Resource Strategy 

National Defense University 
Fort McNair, Washington, D.C. 20319-5062 

 
The views expressed in this paper are those of the authors and do not reflect the official policy or 
position of the National Defense University, the Department of Defense, or the U.S. 
Government. 

morsec
Cleared

morsec
External Hyperlinks

morsec
Typewritten Text
25-P-0097



ii 
 

Table of Contents 
Executive Summary ....................................................................................................................... iv 
Student Contributors and Faculty Advisors ................................................................................... vi 
Field Studies Hosts and In-Class Guest Speakers ......................................................................... vii 
Acronym List ................................................................................................................................. ix 
List of Tables .................................................................................................................................. xi 
1. Introduction ................................................................................................................................. 1 
2. Strategic Environment ................................................................................................................ 2 

2.1 Threats and Challenges ......................................................................................................... 2 
2.2 Stakeholder Interests ............................................................................................................. 4 

2.2.1 Department of Defense and United States Space Force ................................................ 4 
2.2.2 The White House ........................................................................................................... 5 
2.2.3 Commercial Partners ...................................................................................................... 5 
2.2.4 Congress ......................................................................................................................... 6 
2.2.5 Allies and Partners ......................................................................................................... 6 

3. Analytical Framework and USSF Budget ................................................................................... 7 
3.1 Call to Commercialization .................................................................................................... 7 
3.2 Exploit, Buy, Build: A Commercialization Framework ........................................................ 7 
3.3 Proposed FY2025 U.S. Space Force Budget Review ......................................................... 10 

4. The Strategic Importance of In-Space Servicing, Assembly, and Maintenance (ISAM) ......... 13 
4.1 The Emergence of a New Market ....................................................................................... 13 
4.2 What is Driving the ISAM Market? .................................................................................... 13 
4.3 The Importance of ISAM Refueling Services .................................................................... 15 
4.4 Commercial Refueling: A Near-Term Reality .................................................................... 16 

5. Recommendations ..................................................................................................................... 18 
5.1 “Divest to Invest”: Expanding Commercial ISAM Capabilities ........................................ 18 
5.2 Unlocking Investment in ISAM and the Broader Space Economy .................................... 21 

5.2.1 Seeding the Market ...................................................................................................... 21 
5.2.2 Space Investment Fund ................................................................................................ 22 
5.2.3 Matching Grants ........................................................................................................... 22 
5.2.4 Public-Private Partnerships .......................................................................................... 23 

5.3 Regulations, Legal Frameworks, and Standards ................................................................. 23 
5.3.1 Current U.S. ISAM Regulations .................................................................................. 23 
5.3.2 Recommendations for Domestic Regulatory Reform .................................................. 24 



iii 
 

5.3.3 Advancing International Legal Frameworks and Standards ........................................ 25 
5.4 Pooling Resources with Allies, Partners, and Commercial Firms ...................................... 27 

6. Conclusion ................................................................................................................................ 29 
Appendix: Case Study: Japan ...................................................................................................... A1 
Endnotes ........................................................................................................................................ E1 
 
 
  



iv 
 

Executive Summary 
 

The establishment of the U.S. Space Force (USSF) marks a pivotal shift in space 

operations for the United States and is a clear recognition of the increasing strategic, economic, 

and national security significance of space. The rapid evolution of the commercial space 

industry, particularly In-Space Servicing, Assembly, and Manufacturing (ISAM), presents 

opportunities for the USSF to leverage emerging capabilities to enhance U.S. and allied interests 

in space. Commercial ISAM capabilities, with their potential to extend the lifespan and expand 

the functionality of space assets, will be critical enablers of USSF space superiority missions 

vital to U.S. national security. The USSF must therefore prioritize investing with commercial 

firms to ensure the development of a mature and robust ISAM market, while also coordinating 

closely with allies, partners, and other U.S. government departments and agencies. By fostering 

the growth of the ISAM market, the USSF will reap long-term cost savings from broader 

commercial capabilities, enrich its relationships and burden sharing with U.S. allies and partners, 

and foster interagency cooperation to benefit American innovation and economic growth.  

This report argues for the strategic necessity of integrating emerging commercial ISAM 

products and services with USSF capabilities. It begins with a discussion of the current strategic 

environment, highlighting how the People’s Republic of China (PRC) and the Russian 

Federation are challenging U.S. space superiority and the variety of stakeholder interests related 

to the U.S. commercial space industry. It then evaluates recently released U.S. military 

commercial space strategies and the proposed FY2025 USSF budget. The following section 

highlights the importance of fostering the growth of new ISAM markets to enable the long-term 

success of the USSF’s commercial integration efforts.  
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The final section offers a series of policy recommendations to facilitate the findings of 

this report, including the adjustment of future USSF resource allocations to capture cost savings; 

seeding the ISAM market to stimulate competition, innovation, and long-term growth; the 

creation of a Space Investment Fund; and the use of matching grants and expanded public-

private partnerships. This report also recommends the USSF coordinate with other U.S. 

government departments and agencies proactively to advocate for more robust domestic ISAM 

regulatory reform and the adoption of international legal frameworks and standards consistent 

with U.S. best practices. By embracing these strategies, the USSF can maintain its competitive 

edge in space, ensuring it remains at the forefront of technological innovation and strategic 

capability in an increasingly contested domain. 
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1. Introduction 
 

The establishment of the United States Space Force (USSF) marks a significant shift in 

space operations for the United States, highlighting the strategic importance of space for both 

national security and economic growth. As the newest branch of the U.S. Armed Forces, the 

USSF is dedicated to protecting U.S. and allied interests in the increasingly contested and 

congested realms of outer space. The success of its mission depends upon its ability to foster a 

dynamic commercial space industry marked by economic vitality and technological innovation. 

The commercial space industry is experiencing unprecedented growth driven by 

technological advancements and increased private sector investment. One of the most promising 

growth areas is In-Space Servicing, Assembly, and Manufacturing (ISAM). The ability to 

enhance the functionality and longevity of operational equipment routinely is a core military 

logistics capability. Applied to space operations, ISAM could revolutionize how the USSF 

builds, deploys, and maintains its space architecture. With its advanced technology requirements, 

the USSF is positioned to lead the development of a robust ISAM market. Synergistically, the 

mature capabilities beginning to emerge from the commercial ISAM market will be critical 

enablers of future space superiority missions vital to U.S. national security. The USSF must 

therefore strategically co-invest with commercial firms to develop a mature and robust ISAM 

market rapidly. It must also closely coordinate its ISAM efforts with allies, partners, and other 

U.S. government (USG) agencies. By supporting ISAM efforts, the USSF will enrich broader 

commercial capabilities that it can exploit for missions at lower costs, enhance relationships and 

resource pooling with allies and partners with shared vested interests in space, and foster further 

interagency cooperation to benefit American innovation and economic growth.  

This report analyzes the strategic necessity of integrating emerging commercial ISAM 

products and services with USSF capabilities. To set the stage, the next section outlines the 
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strategic environment, including stakeholders’ interests in the U.S. commercial space industry. 

As further background, Section 3 evaluates recently released U.S. military commercial space 

strategies and the proposed FY2025 USSF budget. Section 4 presents the report’s core analysis 

on the importance of fostering the growth of new ISAM markets to enable the long-term success 

of commercial integration efforts and thereby ensure continued U.S. space superiority. Finally, 

Section 5 offers a series of policy recommendations to facilitate the findings of this report.  

2. Strategic Environment
Before examining arguments on the need to facilitate the growth of mature ISAM 

markets to meet future USSF mission demands, it is useful to examine several elements of the 

strategic environment that inform U.S. national security in space.  

2.1 Threats and Challenges 

The People’s Republic of China (PRC) and the Russian Federation view space as a 

warfighting domain. They seek to achieve technological, military, and economic dominance, 

while eroding the United States’ leadership in outer space endeavors. Their aggressive 

approaches present clear threats and challenges to the very access and use of space that impacts 

the United States, its allies and partners, and their shared civil and commercial interests.1 In April 

2024, the PRC Central Military Commission announced the restructuring of their armed forces to 

establish an Aerospace Force and Information Support Force to improve efficiency and 

integration of space and information operations to influence how the new forces “potentially 

develop capabilities that may threaten adversaries space systems.”2 

A vivid recent example Russia’s aggressive actions in space occurred on the eve of its 

invasion of Ukraine in 2022 when the Russian military conducted a cyber-attack on ViaSat’s 

KA-SAT network, a dual-use service supporting commercial and military subscribers in Europe. 

Russia and the PRC have also heavily invested in advanced counter-space and anti-satellite 
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(ASAT) capabilities to disrupt, degrade, or destroy adversary space systems. These threat 

capabilities range from electronic warfare and cyber warfare systems to direct ascent ASAT 

missiles and directed energy systems to kinetic kill vehicles that can operate in orbit.3  

Coupled with advances in counterspace weapons, Russia and the PRC have also made 

significant strides in securing assured access to space and resiliency in their space architectures. 

In particular, the PRC has exhibited exponential growth in space technologies and proliferation 

of assets in space, leading the Office of the Director of National Intelligence to assess that it will 

achieve “world class status” in space by 2030.4 The Center for Security and Emerging 

Technology also concluded that the PRC has achieved multiple resiliency goals in space, 

including satellite proliferation in diverse orbital locations, greater access to space with a robust 

launch industry, and tactically responsive space launch.5 

Furthering its resilience in space, the PRC officially recognized the need to develop 

ISAM capabilities, including satellite inspection, repair and refueling, in 2015 when it 

established the goal of achieving breakthroughs in on-orbit servicing technologies by 2030. 

Since 2018, the People’s Liberation Army (PLA) has been actively incorporating lessons learned 

from computer simulations and past ISAM-related missions to enhance future logistics 

capabilities, including orbital maintenance and debris clean-up.6 In 2021, the PRC also 

demonstrated its ability to conduct complex rendezvous and proximity operations (RPO) when a 

ShiJian-21 (SJ-21) satellite equipped with a robotic arm tracked and docked with a defunct 

satellite and then moved it to a GEO graveyard.7 

ISAM capabilities, including satellite inspection and repair systems, are inherently dual 

use and adaptable for counterspace operations.8 As the USSF seeks to maintain space superiority, 

it must account for the PRC’s Military-Civil Fusion strategy, which mandates all of China’s 

technological advancements, whether civil or commercial, be made available to the PLA.9   
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2.2 Stakeholder Interests 

The integration of commercial space capabilities represents a pivotal strategy for the 

USSF. Applied carefully, it will enhance the USSF’s operational capabilities and ensure 

continued superiority in space while mitigating threats from adversarial state actors. Key 

stakeholders in these efforts include various DOD and USSF agencies, the White House, 

commercial partners, Congress, and international allies and partners.10 While there is general 

interest across USG stakeholders in developing ISAM, specific stakeholder interests vary. DOD 

and USSF efforts to date have been limited, while the White House and Congress have indicated 

stronger support. Moreover, commercial firms are actively developing new ISAM capabilities. 

International allies and partners such as Japan and the United Kingdom have achieved some 

success in fostering ISAM capabilities. Addressing such diverse stakeholder interests cohesively 

is vital for the USSF’s effective integration of commercial ISAM capabilities.  

2.2.1 Department of Defense and United States Space Force 

As the DOD and USSF integrate commercial ISAM solutions into the U.S. military’s new 

hybrid space architecture, they seek assurance that it will bolster mission readiness and 

operational capabilities without compromising strategic objectives. The USSF’s Commercial 

Space Strategy underlines the necessity to “achieve integration prior to crisis,” ensuring that 

commercial systems are seamlessly operational within military architectures when needed.11 

Additionally, security and resilience are paramount, to include both physical and cyber space 

threats. The DOD and USSF must adopt commercial ISAM systems that can withstand diverse 

threats, thereby enhancing the overall resilience of space operations.12  

The USSF manages technical and business risks while evaluating the viability of 

commercial ISAM partnerships. While intrigued by the potential benefits of in-orbit refueling, 
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the Space Force is still unclear on the industry’s business model and whether refueling would 

justify a larger financial commitment given recent emphasis on proliferated low earth orbit 

(PLEO) satellites.13 Companies are pioneering techniques to refuel satellites in space, but the 

business model remains unproven at scale, leaving USSF reluctant to make large commitments.  

2.2.2 The White House 
 

Chaired by Vice President Harris, the National Space Council (NSpC) synchronizes the 

United States’ civil, commercial, and national security space activities to ensure the continued 

growth and preeminence of a “robust and responsible U.S. space enterprise.”14 A key element of 

that effort is promoting the growth of new markets in the U.S. commercial space industry, 

including ISAM, to build and sustain the national economy. Notably, while USSF leadership has 

stated that it does not want to be an anchor customer for emerging commercial space firms, the 

NSpC and other civil space leaders have argued strongly for U.S. government support in 

developing new space markets that may benefit both the USSF and U.S. economic growth.15 For 

example, executive branch leaders have pointed to examples of government support of efforts to 

foster competition. These new capabilities revolutionized the space economy and provided 

important benefits to U.S. military use of space, including SpaceX launch and resupply 

capabilities,16 the NGA’s early adoption of commercial satellite imaging services,17 and NASA’s 

Commercial Lunar Payload Services (CLPS) program.18 This apparent contradiction between 

USSF and NSpC leadership sends confusing signals to the commercial ISAM industry and its 

investors, unnecessarily inhibiting innovation and growth of this strategic market.  

2.2.3 Commercial Partners  
 

Potential profit and market efficiencies drive the commercial sector, and these incentives 

align with the USSF’s need for cost-effective and innovative solutions. These firms seek clarity 

in partnership opportunities and regulatory frameworks to align their products and services with 
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military needs, securing a steady demand for their services and supporting economic growth 

through job creation and technological advancements. Commercial space firms thrive on 

competitive innovation and the reduction of barriers to entry. Participant growth in the 

commercial ISAM market will offer significant economic benefits by reducing costs and 

increasing innovation. Working closely with the DOD and USSF will elevate a company’s 

reputation and profile within the industry and often attracts private sector investment.  

2.2.4 Congress 
 

Congressional interests include oversight, accountability, and the strategic use of funds. 

Congress aims to ensure that USG investments in commercial ISAM enhance national security 

and provide taxpayer value, thus influencing the scope and scale of commercial integration 

efforts. Further highlighting the contradiction between USSF and NSpC leadership over the role 

of government in fostering the growth of new commercial space capabilities, Senate Armed 

Service Committee and House Appropriations Committee members recently pressed USSF 

leadership on why the Space Force was proposing to spend only $20 million to explore space 

access, mobility, and logistics when the PRC has already demonstrated such capabilities.19 

2.2.5 Allies and Partners 
 

Allies look for assurance their engagement with the USG directly, and via commercial 

activities, enhances mutual security interests and respects sovereign operations. U.S. alliances 

are crucial for developing a unified approach to space operations, enhancing global monitoring 

capabilities, and ensuring the collective defense of critical space infrastructure. The USSF is 

enhancing its existing alliances through the Combined Space Operations (CSpO) initiative, 

which recently added Italy, Japan, and Norway.20 By shoring up global space security and 

resilience, this multinational approach bolsters the United States efforts against competitors like 

the PRC and Russia and permits collaboration and shared resources among likeminded nations.21  



7 
 

3. Analytical Framework and USSF Budget 
 
 Before examining how to leverage ISAM markets in Section 4, it’s useful to examine the 

broader context of commercial space initiatives, and establish a framework for analyzing them. 

3.1 Call to Commercialization 
 

The U.S. government recognizes the value of partnering with commercial firms to 

leverage space-based capabilities. Every major USG space acquisition organization has a 

commercial space office that supports intelligence, military, and civil space operations. The 

White House also emphasizes the importance of commercial space markets, which influences 

efforts throughout the government. Notably, the DOD recently published a Commercial Space 

Integration Strategy, and the USSF published a Commercial Space Strategy, reinforcing the need 

to integrate commercial space solutions into the U.S. national security space architecture. Both 

strategies directly address commercial ISAM capabilities.22 

 All government agencies pursuing commercial space strategies face a host of practical 

challenges. One challenge is developing a framework to decide when to select a commercial 

solution, rather than a traditional government acquisition. Another challenge is understanding 

how to incentivize commercial firms to support national defense requirements, especially those 

operating in emerging markets like ISAM. It is vital for DOD to send clear market signals to 

industry to private-sector investment. This lays the foundation for commercial space companies 

to create products and services that align with national security needs and reduce costs for the 

DOD. This report introduces one such framework below. 

3.2 Exploit, Buy, Build: A Commercialization Framework 
 

The design of the defense acquisition system reflects the context of the 1990s Cold War 

end and sweeping drawdown of the defense industry.23 The system emphasizes compliance with 
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product performance and resource constraints, areas that also align with two of the most 

compelling forces facing the commercial space industry: product differentiation and cost control. 

However, dramatically different perceptions about the value of time create significant barriers 

between the DOD and commercial firms. This is especially true for start-up firms. 

Two time-related barriers have further impeded closer partnerships between the USSF 

and commercial firms. First is the time required to meet complex government technology and 

integration requirements. Second is the time required to learn government budget and finance 

processes. For a start-up firm, these barriers create an existential dilemma -- how to pay ongoing 

bills, while scaling revenues to close a business case in time to meet the limited patience of 

investors. In recent years, certain key industry-wide trends have helped lower barriers to entry 

for small firms, including a dramatic decrease in launch costs, largely driven by SpaceX. This 

trend has piqued venture capital interest in funding start-ups pursuing commercial space business 

plans, but venture capital interests are fickle. The USSF’s window to maximize the opportunity 

to leverage and integrate commercial capabilities as early adopters may be limited. 

To best leverage commercial space capabilities, the USSF must have a framework for 

deciding when to pursue a commercial market solution. In 2021, General Michael Guetlein 

introduced a broad concept to assess the feasibility of a commercial solution to fulfill a military 

mission. His Exploit, Buy, Build (EBB) strategy prioritizes the exploitation of already fielded 

space systems to meet mission needs. The next objective is to buy “existing technology and 

available commercial solutions” whenever possible. The last option is to develop and build 

systems internally “only when necessary.”24 

To illustrate trade-offs among acquisition options, a framework in Table 1 qualitatively 

assesses the impact of choosing between Exploit, Buy, Build options on six key factors.  
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Table 1. Exploit, Buy, Build Commercialization Framework. A framework to qualitatively assess 
the impact of choosing between “Exploit, Buy, Build” acquisition options, using six traditional 
and commercial programmatic assessment metrics. 
 

Cost: Total estimated cost to field/fulfill a capability. 
Schedule: Estimated time it will take to field a capability. 
Performance: Ability of a solution to meet a set of specified requirements. 
Non-Commercial Requirements: Extent to which govt-unique specs are required. 
Rapid Fielding Risk: Schedule risk resulting from the volatility of a given acquisition 
approach (e.g., funding stability, delays from Continuing Resolutions, etc.). 
Wartime Resilience: Ability to meet mission requirements across spectrum of conflict.     

  

             This framework could assist senior defense leaders in assessing the viability of the three 

acquisition options based on mission area by illustrating their individual strengths according to 

both government and industry benefit. One of the government’s primary considerations when 

assessing each acquisition approach (aside from mission capability) should be the level of 

positive externalities resulting from its investments. For example, experts note when considering 

investments in capabilities like ISAM with significant potential spillover effects (e.g., satellite 

life extension, debris mitigation, and maneuver), government investment can provide positive 

externalities beneficial to both the DOD and industry. This alignment of interests further 

supports a more cohesive partnership between the USSF and commercial firms on ISAM.25  

EXPLOIT 
Fielded DoD 

Systems 

BUY 
Commercial 

Solutions 

BUILD 
New DoD 
Systems 
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An analysis of the National Security Space Launch program demonstrates how this 

framework can be applied to acquisition strategy determinations. In 2015, the DOD focused on 

“building” launch capabilities, and United Launch Alliance (ULA) was the only company 

certified to launch national security satellites. DOD requirements drove ULA to maintain an 

exquisite launch capability that could deliver satellites weighing tens of thousands of pounds 

over thirty thousand kilometers into space. These requirements far exceeded commercial 

demand, which meant the DOD was responsible for closing ULA’s business case. The 

emergence of the private launch company SpaceX, supported in part by NASA funding, 

introduced commercial competition and allowed the government to shift from “build” to “buy.”26 

This competition has not only given the DOD two launch capable providers, but it has also 

significantly contributed to lower launch costs through commercial procurement. For example, 

while the DOD budgeted $1.4 billion to procure only three launch services in 2015, USSF has 

procured fifteen launch services for only $3 billion in 2024.27 In this case, the government traded 

non-critical performance requirements by leveraging SpaceX’s reusable launch service to gain 

significant savings in cost and schedule. USSF must identify and invest in the next set of key 

technologies whose development will yield downstream benefits like the growth in space access 

that followed the introduction of reusable rockets. The capability and technologies required to 

execute ISAM will usher in the next wave of commercial investment, development, and future 

partnership opportunities for the Space Force.  

3.3 Proposed FY2025 U.S. Space Force Budget Review 
 

The USSF’s proposed FY2025 budget request is $29.4 billion, which is two percent ($0.6 

billion) less than its FY2024 request. The budget is distributed across the thirteen national 

security space areas to meet the service’s three guiding principles: “(1) avoid operational surprise 

in the space domain; (2) deter attacks against U.S. interests in space; and (3) prevent an 
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adversary from using space to attack our homeland or the Joint Force.”28 As Table 2 

demonstrates, priority funding areas include satellite communications (SATCOM), missile 

defense, Space Domain Awareness (SDA), and space vehicle launch services. 

 While a comprehensive analysis of the proposed FY2025 USSF budget is beyond the 

scope of this report, it is important to highlight proposed ISAM-related funding, which is 

included within the Space Access, Maintenance, and Logistics (SAML) category in Table 2. Of 

the $2.26 billion requested for SAML, $20 million is designated for RDT&E in the Space 

Maintenance and Logistics (SML) program, which includes the ISAM capabilities discussed in 

this report.29 Notably, the proposed FY2025 budget does not include SML funds programmed 

beyond FY2025. While the funding and designation of the SML program to synchronize 

commercial integration represents a critical step forward, balancing this funding to a level similar 

to commercial integration efforts with SATCOM ($246.1 million and an additional $1.2 billion 

towards a commercial working capital fund requested) and certain areas of SDA ($115 million 

requested)30 will send a stronger demand signal for commercial firms developing the ISAM 

capabilities necessary for the USSF’s long-term mission success.  
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4. The Strategic Importance of In-Space Servicing, 
Assembly, and Maintenance (ISAM) 
 
4.1 The Emergence of a New Market 
 

Innovative firms are creating a new market in the commercial space sector to provide 

ISAM services such as in-space refueling, satellite maintenance, and orbital transfer. The 

emergence of the ISAM market has long-term implications for U.S. space superiority. USSF 

should dedicate additional resources to the development of this market. By doing so, the USSF 

can address both current and future challenges in space operations, enhance its strategic posture, 

and improve operational capabilities in space. Profitable domestic commercial ISAM markets 

will enable the USSF to access key capabilities at lower costs. Bolstering nascent commercial 

firms developing new ISAM technologies will also incentivize firms and their investors to 

consider developing new products and services in each of the USSF’s mission areas, giving the 

USSF additional commercial options. In addition, early investment can enhance relationships 

and resource pooling among U.S. allies and partners with shared vested interests in space, while 

expanding opportunities in space that can stimulate American innovation and long-term 

economic growth. This section analyzes the commercial ISAM market in the United States and 

its potential impact on U.S. national security interests.  

4.2 What is Driving the ISAM Market? 
 

A growing number of companies are developing ISAM service capabilities. As in other 

space sectors, recently lowered launch costs have incentivized firms to seek first-mover 

advantage in emerging markets. Firms are developing and testing the ability to move space 

assets, to provide key capabilities needed by both commercial and national security customers. 

Technologies such as autonomous operations, efficient propulsion systems, RPO, and 

space docking are maturing sufficiently to unlock new ISAM applications. One of the most 
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notable of these applications is debris removal. The number of measurable objects in orbit is 

increasing exponentially, forcing satellite operators to monitor orbits constantly to prevent 

collisions.31 Resolving these potential convergences requires a satellite to burn precious fuel, 

which leaves less energy available for basic operations and station-keeping maneuvers. Less fuel 

also means limited options for reacting to celestial or state-sponsored threats. Propulsion ISAM 

systems can facilitate the reduction of debris within congested orbits.  

Another key driver behind the demand for ISAM is the renewed global interest in the 

cislunar region and returning to the moon’s surface. Today, commercial entities and governments 

are tapping into cislunar and lunar operations to explore deep space, seek future development, 

and pursue economic benefits from mining and harvesting natural resources. Propulsion ISAM 

systems are key enablers for the complex infrastructure required to pursue these ventures. ISAM 

could also greatly aid launch capabilities to depart the moon’s surface and return to Earth by 

allowing transporters to carry greater payload instead of substantial fuel stores.  

In addition, concerns over global launch capacity have fueled interest in ISAM 

capabilities to support orbit insertion and relieve the demand for launch services. Global launch 

attempts rose almost twenty percent from 186 in 2022 to 223 attempts in 2023.32 While the 

number of launches is up, demand continues to outpace launch supply due to increased satellite 

manufacturing. One important reason for this is that only two heavy lift options are currently in 

operation, ULA’s Atlas V rocket and SpaceX’s Falcon Heavy.33    

Commercialization has shifted the paradigm for how ISAM products and services enter 

the market. Previously, large defense prime contractors typically built spacecraft capable of 

performing ISAM missions, which the U.S. government would buy and operate. In today’s 

market, venture capital-backed startup companies are instead developing novel ISAM solutions 

and offering them as a service. This approach will continue to fuel competition as the market 
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matures. It also provides the U.S. Space Force a more fiscally responsible approach to acquire 

ISAM services amid its projected growth in space missions.  

The ISAM market is bustling with competition and investment. Venture capital funding 

and corporate resources are plentiful. Government research and development are also supporting 

many programs, albeit with low-dollar investments. Northrop Grumman, Lockheed Martin, and 

Boeing are all considering ISAM applications within their space product lines, with some 

products already tested on orbit. Traditional defense prime contractors are not alone. Startup 

companies are also making substantial progress in fieldable capabilities, as substantial venture 

capital-backed investment and technological advances have helped startups overcome traditional 

barriers to entry. Seizing the advantage of a national first adopter in this competition is critical 

for continued U.S. dominance in space and has profound national security implications.  

4.3 The Importance of ISAM Refueling Services 
 

The ability to provide ISAM refueling services to satellites serving critical roles in U.S. 

national defense will strategically enhance U.S. superiority in space. ISAM refueling crosscuts 

several key space operational capabilities, including SDA, TacSRT, SAML, spacecraft 

operations, orbital warfare, and C2.34 Most satellites, including over 87% of U.S. military 

satellites, have far exceeded their estimated design life.35 Often, the fuel source runs out before 

the technology on the satellite stops working. ISAM refueling services would allow the USSF to 

mitigate the risk of potential gaps in critical capabilities by keeping those systems functioning. 

Refueling services would also reduce the need for replacements and launch, which potentially 

saves costs, mitigates space debris, and provides time for development of next-generation 

capabilities.36 U.S. Naval Fleet Admiral Chester W. Nimitz highlighted the strategic impact of 

refueling at sea, saying, “Refueling at sea was the Navy’s secret weapon of World War II, the key 

to our operations in the vast Pacific Ocean.”37 The U.S. Navy’s ability to refuel at sea ensured it 
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maintained continuous operations across great distances, providing unparalleled, persistent, and 

resilient operations at sea. Similarly, today’s emerging ISAM technologies for refueling in space 

could enable the USSF to sustain longer missions and achieve dynamic movement and 

maneuver, creating strategic advantages parallel to those experienced in the maritime domain. 

 The strategic implications of USSF’s shift toward dynamic space operations underpinned 

by ISAM refueling capabilities are profound. If realized, this shift will enhance the USSF’s 

ability to project power in space, protect critical space assets, and maintain global surveillance 

and communication networks in any orbit. Central to this operational evolution is the USSF’s 

commitment to effectively performing dynamic movement and maneuver, marking a departure 

from the traditional, static orbital posture of space assets.38  In-space refueling can significantly 

enhance the readiness and resilience of space assets, especially in times of crisis or conflict 

where space systems might be targeted. ISAM refueling capabilities provide flexibility to adjust 

in orbit or function without the need to deploy new satellites, enhancing the responsiveness and 

adaptability of space operations. Understanding the contested nature of the space domain and the 

limitations of conventional positional space operations, where satellites are deployed into orbit 

with minimal maneuverability, USSF has articulated a vision that underscores the imperative for 

sustained maneuver in space operations.39 A significant cornerstone of this vision is the 

successful integration of commercial ISAM refueling and other capabilities.40  

4.4 Commercial Refueling: A Near-Term Reality 
 
 USSF cannot currently conduct in-space refueling, severely restricting satellite life span, 

adaptability, maneuverability, and survivability. To fill this gap, USSF must explore purchasing 

services or acquiring new capabilities still in development. Northrop Grumman’s Mission 

Extension Vehicle (MEV) is a new in-space servicing and refueling capability designed to extend 

the operational life of geostationary satellites by providing propulsion and attitude control once a 
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satellite’s own resources are depleted. 41 The first MEV, MEV-1, successfully docked with an 

Intelsat satellite in 2020, demonstrating the practical application of this technology.42 For the 

USSF, technologies like the MEV offers strategic value by providing a cost-effective solution to 

extend the life of critical space assets, ensuring sustained intelligence gathering and secure 

communications, and providing the U.S. with a critical operational advantage. 

Other commercial firms are developing ISAM refueling capabilities that offer similar 

advantages. For example, Astroscale, a company specializing in on-orbit servicing and debris 

removal, is testing its own advanced docking and refueling technologies. In January 2024, 

Astroscale’s End-of-Life Services demonstration (ELSA-d) showcased the ability not only to 

rendezvous and dock with defunct satellites, representing a leap forward in space debris 

management, but also to approach and dock safely with a satellite to refuel or provide external 

propulsion.43 This capability demonstrates the feasibility of docking with non-cooperative, 

unprepared satellites, expanding the scope of in-space servicing. While ELSA-d focused on 

debris removal, Astroscale’s docking technology can be adapted for refueling missions. By 

developing standardized docking plates and refueling interfaces, Astroscale offers a simple 

solution to help enable USSF dynamic maneuvers. 

Northrop Grumman is also developing the Advanced Passive Refueling System (APS-R) 

under a USSF contract, enhancing autonomous docking and refueling in space. This system is a 

critical component of Northrop Grumman’s Passive Refueling Module (PRM) designed to 

simplify and standardize in-space refueling processes with various spacecraft, offering flexibility 

for dynamic in-space operations and sustaining space missions.44 Additionally, NASA’s OSAM-1 

(On-orbit Servicing, Assembly, and Manufacturing) project, intended to demonstrate advanced 

servicing capabilities including autonomous robotic refueling, highlighted the potential of space 

logistics. Although discontinued, the project’s technological advancements laid the groundwork 
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for future servicing missions, demonstrating the strategic importance of autonomous docking and 

refueling systems in space exploration and national defense.45  

5. Recommendations  
 
 To capitalize on ISAM’s strategic advantages, USSF should establish a resourcing 

strategy to incentivize growth in the commercial ISAM refueling market, in line with short and 

long-term space operations and sustainment goals. This includes determining budget allocations, 

potential cost-sharing mechanisms, and exploring grant and incentive programs to stimulate 

research and development. Summarized in Table 3, this section highlights recommendations the 

USSF should pursue to best leverage opportunities in the emerging commercial ISAM market.  

 

 

 

 

 

 

 

 

 

 
Table 3. Key Recommendations Towards Commercializing ISAM. Summary of this report’s 
primary recommendations for the USSF to stimulate the growth of the commercial ISAM market.  
 
5.1 “Divest to Invest”: Expanding Commercial ISAM Capabilities 
 

The DOD has tasked the USSF to integrate commercial capabilities to enhance U.S. 

military operations in, from, and to the space domain. As discussed above, the DOD and the 

USSF have both recently released commercial space strategies, but neither document describes 
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the current state of commercial integration nor how to reach its stated goals. To address these 

lacunae, Table 4 below depicts the current state of commercialization delineated by USSF 

mission areas and spacepower disciplines, overlaying them with the main missions of the USSF. 

It also shows recommended investment adjustments to main mission areas to realize direct cost 

savings. Transitioning more capabilities to commercial firms will ensure the USSF can focus on 

its critical national security missions while optimizing its resources to provide the best 

independent options for national security decision makers. 

The columns in Table 4 group the three main USSF missions as outlined in the Space 

Capstone Publication: to preserve freedom of action in the space domain; to enable joint force 

lethality and effectiveness; and to provide independent options to national decision makers. A 

legacy mission originally assigned to DOD space capabilities, the first mission is to ensure the 

U.S. military can operate in space by understanding the domain and to ensure the U.S. has access 

to it at the times and places of its choosing. The second mission, also a legacy mission, is a force 

multiplier for the joint force through electromagnetic warfare, global positioning and timing, 

satellite communications, and tactical and strategic mission warning. The third mission, new 

with the standup of the Space Force as an independent service within the joint force, is to gain 

and maintain space superiority through offensive and defensive spacecraft operations, combat 

power projection, orbital warfare, cyber operations, and space battle management.46 

Each cell in Table 4 lists a current USSF mission area. A black “X” shows the current 

commercialization level based on research, unit visits, and subject matter expert inputs. A circled 

red “X” shows this report’s recommended level of commercialization.47 To realize the cost 

savings associated with the commercialization goals outlined in the DOD and USSF commercial 

strategies, USSF should aim to meet the red X goals. This ensures the availability of the 

resources needed effectively meet the long-term requirements of the primary missions areas.  
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As Table 4 demonstrates, this report recommends the USSF divest from multiple mission 

sets in the first and second discipline areas so that it can reinvest resources in the newest third 

discipline, which is critical to ensuring the USSF is combat ready to gain and maintain space 

superiority when tasked. To maximize the strategic impact of this resource reallocation, the 

USSF should prioritize transitioning ISAM, here included as part of SAML, to a primarily 

commercial mission area. This mission area has the most direct impact on the USSF’s new 

primary mission of providing independent options to the joint force and best positions the USSF 

to achieve the strategic advantages highlighted in Section 4. To succeed in this transition, the 

USSF must proactively invest in the emerging ISAM market, advocate for regulatory reform, 

and seek opportunities to pool resources with allies and partners.  

5.2 Unlocking Investment in ISAM and the Broader Space Economy 
 
5.2.1 Seeding the Market 
 

Multiple engagements with space startup companies, established defense contractors, and 

venture capitalists in recent months reveals that commercial space firms and their investors are 

seeking a clear signal of potential government revenues to continue to invest in developing new 

ISAM technologies. In particular, several startup firms noted the importance of clear U.S. 

government intention to fund new ISAM technologies for their venture capital fundraising 

efforts. To attract investment in emerging commercial space services, it is vital to provide 

investors with clear signals of future demand. The USSF should consider implementing demand 

forecasting initiatives to project future needs for ISAM services. These forecasts help investors 

assess market potential and justify allocating funds to developing innovative technologies. By 

demonstrating a robust demand outlook and USSF commitment to the ISAM market, these 

initiatives would reassure investors of the viability and profitability of their investments.  
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5.2.2 Space Investment Fund 
 

Space startup firms highlight the value of early government revenues in overcoming 

barriers to market entry, beyond initial venture capital funding, into sustained operations and 

revenue generation. To further catalyze the development of ISAM markets, USSF should 

consider creating a Space Investment Fund. This fund would target startups and innovative 

projects that enhance on-orbit capabilities, including refueling and other maintenance services. 

These capabilities are critical for extending space assets’ functionality and operational lifespan, 

ensuring space missions’ long-term sustainability and effectiveness. The fund would provide 

crucial capital to ventures at the forefront of space technology, fostering a pipeline of 

innovations that could transform space logistics and infrastructure. Mirroring recent NRO efforts 

in the hyperspectral imaging market, the USSF can demonstrate its commitment to commercial 

ISAM by competitively selecting investments based on their potential to align with national 

security interests and their ability to contribute to robust U.S. space capabilities. In addition, as 

this market matures, USSF should consider the establishment of a working capital fund to 

support the purchase of in-orbit services, thereby providing mission flexibility throughout the 

interagency, while also demonstrating long-term commitment to commercial firms. 

5.2.3 Matching Grants 
 
 To further stimulate innovation in the ISAM sector, USSF should consider introducing 

matching grants to incentivize private sector investment in ISAM technologies, offering dollar-

for-dollar matching of private funds up to a predefined limit. This financial mechanism reduces 

the risk associated with high-cost, high-risk, but potentially high-reward ISAM projects. By 

mitigating some financial hurdles, these grants would encourage companies to invest in new 

technologies that are essential to sustain long-duration space missions and the rapid adaptation 

and upgrade of space systems in response to evolving technological and strategic landscapes. 
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5.2.4 Public-Private Partnerships 
 

Public-private partnerships should also be a cornerstone of the USSF’s strategy to 

integrate commercial sector innovation within its operational framework. By forging 

partnerships with firms specializing in ISAM, the USSF can co-develop mutually beneficial 

technologies. These collaborations allow for the sharing of risks and rewards associated with the 

research, development, and deployment of new space technologies. Leveraging USSF assets and 

capabilities, such as access to test facilities and regulatory support, can significantly lower 

private companies’ entry barriers and operational costs. In return, the USSF gains access to 

innovative commercial technologies and agile business practices that it can integrate into broader 

national security missions. These partnerships both accelerate technological advancements and 

ensure that such developments are coordinated with the strategic objectives of USSF, enhancing 

overall space operation efficiencies and capabilities. 

5.3 Regulations, Legal Frameworks, and Standards 
 
 Beyond reallocating USSF resources, seeding the ISAM market, and pursuing new 

investment strategies, the USSF should leverage its position in the broader space industry to 

advocate strongly for both domestic ISAM regulatory reform and the international adoption of 

ISAM-related legal frameworks and standards. 

5.3.1 Current U.S. ISAM Regulations  
 

The Federal Communications Commission (FCC) Space Bureau is the primary entity that 

licenses and regulates commercial spectrum management in the United States. Its efforts are key 

to ensuring the stable spectrum and bandwidth allocation needed for the safety and sustainability 

of ISAM missions.48 The FCC already regulates radio frequency spectrums necessary for ISAM 

telemetry, tracking, and commands (TT&C), and in March 2024 it published a Notification of 

Proposed Rulemaking to propose a new framework for licensing space stations engaged in 
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ISAM.49 This proposal is a crucial step toward establishing domestic standards and norms of 

behavior, ensuring effective and safe operation of ISAM activities, but more should be done. 

5.3.2 Recommendations for Domestic Regulatory Reform 
 

In collaboration with the FCC and other interagency partners, the USSF should pursue 

multiple lines of effort to foster the growth of the ISAM market through regulatory reform. For 

example, the USSF should advocate strongly for streamlined licensing processes that govern 

ISAM activities, an essential improvement to facilitate rapid innovation and deployment of new 

technologies. Navigating the U.S. regulatory environment is cumbersome due to the involvement 

of multiple agencies and the variety of requirements. To encourage more firms to enter the ISAM 

market, the USSF should advocate for a simplified, more transparent licensing framework from 

launch to de-orbit. This approach should involve consolidating ISAM approval processes under a 

single regulatory umbrella. By reducing bureaucratic hurdles and shortening the time frame for 

obtaining necessary licenses, the U.S. government would lower the entry barriers for new 

ventures and accelerate ISAM innovation, directly contributing to advanced capabilities and 

space resilience. As part of the licensing process, the USSF should also advocate that all new 

satellites that meet predetermined size, weight, and power requirements include both a standard 

refueling port and docking mechanism, both low-cost requirements that will further stimulate the 

growth of the commercial ISAM market.  

 The USSF should also actively support the development of regulatory sandboxes where 

new technologies can be tested and refined to foster innovation in ISAM. One way it can do so is 

by encouraging firms to utilize the FCC’s Experimental License, which authorizes experimental 

missions for product development and market trials.50 In addition, regulatory sandboxes provide 

a controlled environment where companies can experiment with new ISAM technologies without 

the typical constraints of broader regulatory frameworks. This approach allows for real-world 
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testing and rapid iteration of technologies like autonomous robotic repair systems, advanced 

materials suitable for space manufacturing, and novel spacecraft assembly techniques. The USSF 

could establish these sandboxes in hosted space areas or ground-based facilities that simulate the 

space environment, ensuring access to newer, smaller firms that often lack familiarity with the 

regulatory process. By providing a space where regulatory flexibility is coupled with robust 

oversight, the USSF would speed up technological development and deployment cycles while 

ensuring that these innovations adhere to safety and operational standards that are necessary once 

they are fully integrated into commercial and military space operations.  

5.3.3 Advancing International Legal Frameworks and Standards  
 

Implementing new U.S. domestic regulations risks pushing companies towards business 

opportunities in other space-faring nations with less stringent regulations. To mitigate that risk, 

the U.S. government, supported by the USSF, should strongly advocate for legal frameworks and 

standards consistent with U.S. best practices. The rapidly evolving nature of commercial ISAM 

activities necessitates significant updates in international space law. Current treaties like the 

1967 Outer Space Treaty were drafted at a time when private industry rarely participated in 

space. As commercial firms now play a crucial role in the space economy, there is a pressing 

need to revise these legal frameworks to address new challenges and opportunities. 

Coordinating closely with the National Space Council, the USSF should proactively 

encourage its interagency partners involved in international governance, treaties, and standards 

development towards enhanced regulation of commercial ISAM activities. Clear legal guidance 

will demonstrate the USG’s commitment to ISAM growth by ensuring that legal protections are 

in place to encourage business development. U.S. international leadership, backed by domestic 

interagency standards and regulation, will also facilitate cooperation and conflict resolution in an 

increasingly crowded space environment.  
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Moreover, establishing clear property rights, equipment standards, and liability regimes 

in space will encourage responsible behaviors and sustainable practices among space-faring 

entities, thereby enhancing the overall governance of space activities. Encouraging 

interoperability, facilitated by consistent regulations, expands international markets to industry 

and enables emerging space-faring nations to purchase ISAM services to meet their needs. While 

the PRC and Russia may prevent the adoption of broad international standards, concurrence 

among allies and partners remains vital in building norms and demonstrating that countries like 

the United States are ideal for space business innovation. This legal clarity is essential not only 

for the growth of the commercial ISAM market but also for maintaining international peace and 

security in space, making it a critical area of focus for the USSF’s legal advocacy. 

As ISAM activities increase, so does the complexity of space traffic management. While 

not solely a USSF responsibility, USSF can play a significant role in developing and normalizing 

ISAM best practices to ensure they contribute positively to space sustainability. These standards 

should focus on minimizing space debris, a growing concern with potentially catastrophic 

consequences for both space operations and broader international relations, and monitoring space 

traffic. Preventing accidental damage will highlight negligent or adversarial action more quickly, 

allowing for a comprehensive international response. By working with the Department of 

Commerce and other interagency partners, the USSF can safeguard the interests of the United 

States, while contributing to global efforts to make space a safe and sustainable environment for 

all users. Implementing robust internationally recognized space traffic management measures 

will enhance ISAM operational safety and ensure its long-term sustainability. 

The USSF should also coordinate with USG interagency partners to advance broader 

adoption of ISAM international standards that will help nurture a more stable, predictable, and 

mature operating environment. For example, the USSF should support the FCC’s work with the 
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United Nation’s International Telecommunications Union Radiocommunications Sector (ITU-R), 

which is working to update to the Radio Regulations Treaty to incorporate technical and 

regulatory measures for inter-satellite services, an important step in shaping international ISAM 

regulations and standards.51 Similarly, the USSF should coordinate with the Consortium for 

Execution of Rendezvous and Servicing Operations (CONFERS), a non-profit organization 

created by DARPA. CONFERS is advocating with the International Organization for 

Standardization (ISO) to create standards and norms of behavior for RPO and on-orbit servicing 

for both commercial and government missions.52 The ISO published these standards in July 

2022, but they are awaiting the ISO Central Secretariat’s final confirmation, after which they will 

be published as an International Standard. CONFERS is also developing recommendations for 

on-orbit cryogenic refueling standards, which are expected by the end of 2024. Efforts such as 

these promise to enhance safety and efficiency in space operations through harmonized best 

practices and protocols, thereby enhancing the resiliency of the ISAM market, something the 

USSF should continue to support.53  

5.4 Pooling Resources with Allies, Partners, and Commercial Firms 
 
 As the growing roster of Artemis Accords members demonstrates, countries have a 

mutual interest in collaborating with the United States in space. Given restraints on its budget, 

the USSF should seek to partner more closely with allies and partners on areas of mutual interest, 

particularly space traffic management and space sustainment, to foster the development of 

commercial ISAM capabilities.  

 International collaboration in ISAM offers significant innovation and cost-efficiency 

benefits but poses national security risks. These risks include unintended technology transfers, 

especially concerning dual-use technologies that adversaries could exploit for military purposes, 

and the exposure of sensitive information due to partners’ potential intellectual property 
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vulnerabilities. Additionally, reliance on specific commercial or international entities introduces 

risks associated with their stability and reliability. Mitigating these risks requires robust 

technology control regimes with strict guidelines on technology sharing, including legal tools 

like the International Traffic in Arms Regulations (ITAR) and Export Administration 

Regulations (EAR). Enhancing security protocols for intellectual property management via non-

disclosure agreements and secure communications is also essential. Despite these risks, the on-

going success of the hosted payload program between Japan’s Quasi-Zenith Satellite System 

(QZSS) PNT satellite constellation and the USSF demonstrates that careful collaboration with 

allies and partners can deliver significant value to both sides.54 

Diversification of commercial partnerships and redundancy in supply chains also 

mitigates undue pressure on single sources, while standardizing security practices ensures all 

partners meet USSF security requirements. Continuous monitoring and regular risk assessments 

are vital to adjust strategies promptly. A critical aspect of these strategies is balancing the need to 

restrict access to sensitive technologies while ensuring the commercial ISAM sector has 

sufficiently broad access to promote sector development. Developing comprehensive policy and 

regulatory frameworks that address security and commercial growth ensures that engagements 

protect national security interests without stifling innovation. Such an approach would allow the 

USSF to manage ISAM collaboration risks effectively, protecting without compromising the 

sector’s growth and innovation capabilities. 

 Working in partnership with commercial firms, the USSF should also build more public 

awareness of, and support for, U.S. leadership in space, efforts that will drive both the 

administration’s prioritization of space goals and Congressional funding. Current Pew Research 

Center surveys highlight some interesting American attitudes about space. For example, two-

thirds of Americans continue to think the United States should be global leader in space 
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exploration.55 Regarding Americans attitudes towards private companies involved in space 

exploration and research, the companies generally receive high marks expect for the area of 

space debris.56 Moreover, fifty-five percent of Americans think people will routinely travel in 

space as tourists in the next 50 years.57 The USSF is uniquely positioned to harness this largely 

untapped public support to advance its efforts for sustained U.S. superiority in space.   

6. Conclusion 
 

The establishment of the USSF represents a transformative development in U.S. national 

defense and economic strategy, positioning space as a vital domain for innovation and security. 

By championing initiatives such as ISAM, the USSF can bolster its capabilities and catalyze 

growth within the burgeoning commercial space sector. Through strategic financial support, 

regulatory reforms, and robust legal frameworks, the USSF can craft an environment where 

advanced space operations will flourish safely and sustainably. This proactive approach ensures 

that the USSF remains at the forefront of space technology and operations. It will also prepare 

the USSF to navigate the increasingly contested space domain, foster an open yet secure arena 

for commercial space endeavors, enhance relationships with allies and partners, and expand 

opportunities in space that will foster closer interagency cooperation to benefit American 

innovation and long-term economic growth. 
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Appendix: Case Study: Japan 
 

Like many space-faring nations, Japan’s ability to design, provide, and control access to 

space is a source of national prestige and security. Japan’s civil and commercial space 

capabilities set it apart from many other nations. It has deliberately cultivated and nurtured its 

existing capabilities while showing intent to increase its military capabilities via recent increases 

to its budget and changes to its guiding national-level strategy documents.58 Given competition 

with the PRC for landing on the moon and in space in general, the U.S. and Japan could mutually 

benefit from increased partnership in space, to include commercial industry.59 Recent joint 

statements by President Biden and Prime Minister Kishida announcing Japan’s contribution of a 

lunar rover and two astronauts to the Artemis moon landing program provide momentum for 

both countries to build upon.60  

 Japan’s defense spending is set to increase to 1.6% of its GDP in fiscal year 2024, 

measured in FY2022 base year dollars, and it’s approved five-year Defense Budget Plan 

increases the amount to 2% by 2027.61 However, traditionally Japan has limited its defense 

spending to 1% of its overall budget, so this doubling of its budget shows significant intent to 

place emphasis on shoring up its national security, including in space. In addition to its defense 

budget, Japan recently announced the creation of a ¥81T ($6.53B) fund, to be spent across 10 

years, for supporting private commercial space development.62 The fund’s goal is to reduce entry 

costs for new companies into underdeveloped space market areas. The size of the fund is 

unprecedented and further shows Japan’s intent to accelerate its commercial space industry in 

support of nascent military operations. A portion of this fund could support further ISAM 

development by Astroscale Japan and other companies that may be hesitant to enter that market 
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due to entry costs. Current Astroscale U.S. work with the USSF could aid cross-country 

leveraging of the investment.63   

 The U.S. must be transparent with Japan and its own stakeholders about the scope and 

realism of partnership opportunities.64 Japan’s efforts to improve its cybersecurity may need to 

progress further before the USSF can share space operational and SDA information more fully. 

However, this barrier should not prevent partnership with Japan, and potentially as South Korea 

also increases its space budget, the U.S. and Japan should explore resource pooling opportunities 

considering the countries’ recent trilateral partnership. The trilateral commitment to share missile 

warning data announced last year, for example, could one day become a shared commitment to 

share SDA and sustainment data.65  
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