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Preface & Acknowledgements

The purpose of the Accelerating Warfighting Capabilities, NPS 23rd Annual Acquisition
Research Symposium and Innovation Summit” is to provide a forum for the presentation of
scholarly acquisition research, as well as for dialogue between scholars and acquisition policy-
makers and practitioners. Research papers and presentations are given on recently completed
and on-going Departments of Defense and US Navy (DoD/DON)-sponsored projects conducted
by researchers at a variety of research institutions. Senior DoD/DON acquisition officials serve
as panelists or keynote speakers to present their critiques and comments on research papers
and priorities.

This year our symposium is coupled with an Innovation Summit and takes up the theme of
“Accelerating Warfighting Capabilities.”

Although attendees come from many U.S. locations, as well as from some international locales,
a large number are from Naval Postgraduate School (NPS) where faculty members and
graduate students engage in acquisition-related research. In particular, NPS graduate students
are an integral component of the research and dialogue. The Symposium serves an essential
part of their graduate learning experience and provides them the opportunity to meet with senior
policy-makers, practitioners, and distinguished scholars.

We gratefully acknowledge the ongoing support and leadership of our sponsors, whose
foresight and vision have assured the continuing success of the Acquisition Research Program:
o Assistant Secretary of the Navy for Research, Development and Acquisition (ASN (RDA))

e Director, Acquisition Talent Management, U.S. Navy (DATM)

e Program Executive Officer, Integrated Warfare Systems (PEO IWS)

The research presented in this report was supported by the Acquisition Research Program,
Department of Acquisition, Finance, and Manpower at the Naval Postgraduate School.

To request defense acquisition research, please contact:

Acquisition Research Program
Department of Acquisition, Finance, and Manpower
Naval Postgraduate School

E: arp@nps.edu

www.acquisitionresearch.net

Copies of Symposium Proceedings and Presentations, and Acquisition Sponsored Faculty
Reports, and Student Research Reports and Posters may be viewed and printed from the NPS
Defense Acquisition & Innovation Repository at https://dair.nps.edu/
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WELCOME: DR. MICHAEL HESSE, VICE PROVOST FOR
RESEARCH AND INNOVATION, NAVAL POSTGRADUATE
SCHOOL

Dr. Michael Hesse—serves as Vice Provost for Research and Innovation
(VPRI) at the Naval Postgraduate School (NPS), where he provides strategic
leadership for the university’s research enterprise. In this role, he oversees the
development and execution of research priorities that advance the Navy, Marine
Corps, and Department of Defense. He directs efforts to expand interdisciplinary
collaboration, foster partnerships with government, industry, and academia, and
support faculty and student innovation. Dr. Hesse also plays a central role in
advancing the Naval Innovation Center at NPS, aligning cutting-edge research
with operational challenges to accelerate solutions for national security.

Prior to coming to NPS, Dr. Hesse was the Director of the Science Directorate at
NASA’'s Ames Research Center, a position in the Senior Executive Service. In
this role, he was leading a staff of about 500 government and contract
employees, and postdoctoral fellows engaged in Earth science, planetary and astrophysical research,
and space biological research. His responsibilities included provision of an entrepreneurial vision,
scientific leadership, the management of organizational resources, management and development of
budget and financial resources, internal and external partnerships, and overall implementation of NASA
priorities. He represented the organization to senior leadership of government and nongovernmental
organizations inside the U.S. and internationally.

Before joining Ames, Dr. Hesse spent three years at the University of Bergen in Norway, where he held a
professorship in physics. In Bergen, he also led the Geomagnetic Expert Service Centre, a multi-national
consortium providing space weather services to ESA. He further held a part-time position with the
Southwest Research Institute in San Antonio, where he contributed to research and leadership of NASA’s
Magnetospheric Multiscale mission.

Prior to moving to Bergen, Dr. Hesse had a distinguished 25-year career at NASA’'s Goddard Space
Flight Center (GSFC), culminating in his role as the Director of the Heliophysics Science Division, a
Senior Executive Service position. Dr. Hesse was also the founding Director of the Community
Coordinated Modeling Center (CCMC), the world’s foremost organization providing unprecedented
comprehensive modeling services to the international space science community.

Dr. Hesse had various roles in NASA missions, most recently that of Lead Co-Investigator for Theory and
Modeling for NASA’s Magnetospheric Multiscale mission. He remains a publishing research scientist in
space science and space weather, with more than 300 papers in the scientific literature, and an H index
of 75. He was elected Fellow of the American Geophysical Union in 2010, he received NASA’s
Outstanding Leadership Medal in 2007, and NASA'’s Distinguished Service Medal in 2017. Dr. Hesse was
elected member of Academia Europea in 2019, and he received the Space Weather and Nonlinear
Waves and Processes prize of the American Geophysical Union in the same year. In 2023 he was
recognized by the Meritorious Presidential Rank Award for Senior Executives. Dr. Hesse received his
diploma and doctoral degree in Theoretical Physics from the Ruhr-Universitat in Bochum, Germany. Dr.
Hesse’s hobbies are hiking, travel, sports cars, and amateur photography.
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WELCOME: HONORABLE MICHAEL P. DUFFEY, UNDER
SECRETARY OF WAR FOR ACQUISITION AND SUSTAINMENT

The Honorable Michael Duffey—was sworn in as the Under Secretary of War
for Acquisition and Sustainment (USW(A&S)) on June 5, 2025. In this role, he is
responsible to the Secretary of War for all matters pertaining to acquisition;
contract administration; logistics and materiel readiness; installations and
environment; operational energy; nuclear deterrence, chemical, and biological
defense; the acquisition workforce; and the defense industrial base.

Over the past two decades, Mr. Duffey has served in several senior roles
throughout the Department of War, including Deputy Chief of Staff to the
Secretary of War, Chief of Staff to the Under Secretary of War for Research and
Engineering, as well as multiple positions in the former Office of the Under
Secretary of Defense for Acquisition, Logistics and Technology. Throughout his
tenure in the Department, Mr. Duffey has led efforts to improve the application
of systems engineering in the Department’s development and procurement of our most complex weapon
systems, established a capability to prioritize and protect critical technologies from exfiltration by our
adversaries, and led teams developing critical technologies that maintain U.S. technological advantage
on the battlefield.

In addition to his leadership at the Department of War, Mr. Duffey served as the Program Associate
Director for National Security at the Office of Management and Budget (OMB), where he oversaw the
entire $1+ trillion national security budget for the United States Government, including the Departments of
War, State, Veterans Affairs, the Office of the Director of National Intelligence, the Central Intelligence
Agency, and several international economic agencies. In his role at OMB, Mr. Duffey worked with
Department leadership to publish a robust 30-year shipbuilding strategy prioritizing U.S. maritime
superiority, and led efforts to fund nuclear modernization and the standup of the U.S. Space Force.

Under Secretary of War for Acquisition and Sustainment Duffey is a graduate of the University of
Wisconsin.
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PANEL 14. FORGING THE SHIELD: COLLABORATIVE
DEVELOPMENT FOR IMMEDIATE WARFIGHTING ADVANTAGE

Thursday, May 7, 2026, 1015 — 1130 ET (0715 - 0830 PT)

Panel Summary:

While high-level policy sets the strategic intent, the actual delivery of overmatch occurs where tactical
operators meet technical innovators. This plenary panel focuses on the "Innovation Operating
System"—the execution-level organizations and their industry counterparts who are transforming
requirement-setting from a linear process into a rapid, iterative loop. By bringing together the
organizations responsible for scaling drones, Al, and hypersonics with the operators who field them
and the companies that build them, this session explores how to move past prototypes to achieve true
battlefield scale.

Chair: Raymond D. Jones, Col. (Ret.) USA, Professor of the Practice, Department of Acquisition,
Finance and Manpower, Naval Postgraduate School

Panelists:

Military Operator — RADM Michael Mattis, USN, Director, Strategic Effects, Commander U.S.
Naval Forces Europe/Africa Commander, Task Force-SIX SIX (CTF-66)

Traditional Defense Powerhouse: Top-Tier Defense Prime — Chris Mang, Vice President,
Strategy & Business Development, Lockheed Martin Rotary and Mission Systems (RMS)

Military Operator — Ariel Dvorjetski, PEO for Weapons, Israeli Air Force

Non-Traditional Industry Disruptor — Kyle Tucker-Davis, Director of Data Engine for Scale Al
Public Sector

- Raymond D. Jones, Col. (Ret.) USA—retired as a Colonel from the U.S. Army in

T 2012 and is a Professor of Practice with the Graduate School for Business and
Public Policy at the Naval Postgraduate School. His last assignment in the Army
was as the Deputy Program Executive Officer for the Joint Tactical Radio System
(JTRS).

Additionally, he served as the Military Deputy for the Director of Acquisition
Resources and Analysis in the Office of the Under Secretary of Defense for
Acquisition Technology and Logistics (USD(AT&L)), managed three Major
Defense programs for the DoD in addition to his many operational and research
and development assignments.

He graduated from the U.S. Naval Test Pilot School in 1995 and is 1983 graduate of the United States
Military Academy. He has a Bachelor of Science degree in Aerospace Engineering, a Master of Science
Degree in Aeronautical Engineering from the Naval Postgraduate School, a Master's in Business
Administration from Regis University, a Master's Degree in National Resource Strategy from the Industrial
College of the Armed Forces and is currently a PhD candidate with the Graduate School of Information
Sciences at the Naval Postgraduate School in Monterey California.
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RADM Michael Mattis, USN—is from Fullerton, CA, graduated with distinction
from the United States Naval Academy, Annapolis, MD in 1994 and Oxford
University, England in 1996 as a FitzGerald Scholar. At sea, Mattis qualified in
submarines, as a nuclear engineer and as a ballistic missile officer while
serving on USS HENRY M. JACKSON (SSBN 730)(GOLD). He also deployed
aboard USS ALABAMA (SSBN 731)(GOLD) and USS COLUMBUS (SSN 762)
during his Junior Officer tour from 1998-2000.

Ashore, Mattis served on the staff of the Chief of Naval Operations,
Washington, DC as an Assistant for Political-Military Affairs in 1994 and at the
Naval Satellite Operations Center (NAVSOC), Point Mugu, CA from 2000-2002
as Satellite Operations Department Head and later Operations Director
(N3/5/6). He transitioned to the Navy Reserve in 2003.

Returning to Active Duty in 2008-2009, Mattis, trained in Army Civil Affairs and deployed to Baghdad, Iraq
as part of Operation Iraqi Freedom (OIF) in support of the XVIII Airborne Corps/Multi-National Corps-lraq
(MNC-I. In 2020 Mattis returned to Active Duty supporting OPNAV N7 as the Space, Information Warfare
and Integrated Fires Lead for the Tri-Service Maritime Strategy and led COVID-19 relief efforts in Los
Angeles (LA) as the shore OIC and later Commander, Task Force-LA. He returned to Active Duty again in
2021-2022, serving as Director, Navy Space Command (NAVSPACE), leading the stand-up of
NAVSPACE as the Navy Service Component to US Space Command (USSPACECOM). Mattis assumed
his current roles as Director, Strategic Effects for Commander U.S. Naval Forces Europe/Africa and
Commander, CTF-66 in October 2023.

Mattis’ awards include the Legion of Merit (3), Bronze Star Medal, and Meritorious Service Medal (4). He
is a graduate of USMC Command and Staff College and Joint Forces Staff College Joint Professional
Military Education programs, National Defense University Reserve Component National Security Course,
Naval War College Executive Level OLW Course and Naval Postgraduate School Navy Senior Leader
Seminar. He is a Joint Qualified Officer and qualified as an Information Warfare (Space Cadre) Officer.

Chris Mang—is vice president of Strategy & Business Development for
Lockheed Martin’s Rotary and Mission Systems (RMS) business area, a $17.2
billion enterprise that employs approximately 35,000 people and manages more
than 1,000 programs. He is responsible for leading RMS’s global strategy and
business-development activities, delivering innovative, competitive, and reliable
solutions that enable Lockheed Martin customers to create a more secure and
prosperous world. Chris also oversees strategic planning, investment,
acquisitions, and new-business concepts for each of the four lines of business
that comprise the RMS portfolio.

Mang previously served as the vice president of Strategy & Business
Development for Lockheed Martin’s Missiles and Fire Control (MFC) business
area, where he developed a comprehensive growth strategy supporting operations in more than 50
countries across 50+ product and service lines. Earlier in his MFC tenure, he was vice president of
Strategy, leading multiple teams in strategy development, cross-business-area collaboration, portfolio
management, alignment of new-business resources, mergers and acquisitions, and government affairs.

Throughout his career, Mang has led several critical initiatives for Lockheed Martin, including serving as
vice president of Strategy & Business Development for Air Dominance Weapon Systems (ADWS) and
Tactical & Strike Missiles (TSM). In these roles he led multiple teams and was responsible for overseeing
line of business growth, customer relationships, and partnerships in the US and in 30 countries
worldwide. This portfolio included air-to-air missiles, ground and air launched weapons, anti-tank
weapons, long range cruise missiles, hypersonic weapons development and special programs.

Mang joined MFC in 2012 from Lockheed Martin Government Affairs where he was responsible for
business development in the Navy unmanned air vehicle, weapons, sensors, and classified program
areas. He started with Lockheed Martin in 2003 at what was then Simulation, Training and Support after a
10-year career in the Navy as an E-2C Hawkeye Naval Flight Officer.
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Mang graduated from the United States Naval Academy with a Bachelor of Science degree and has a
Master of Business Administration from Old Dominion University.

Colonel Dr. Ariel Dvorjetski—Brigadier General (Selected) Ariel Dvorjetski is the Program Executive
Officer for Weapons and Commander of the Armament and Electronic Warfare Department, Israel Air
Force Materiel Directorate.

He is responsible for the planning and execution of all life cycle activities for air-delivered munitions for
the Israel Air Force Weapons Portfolio. He also provides strategic and technical guidance to the
workforce of military, civilian, and contractor personnel leading discovery, development, and integration of
all warfighting weapons technologies for the Israel Air Force.

The Armament and Electronic Warfare Department is responsible for designing, developing, producing,
integrating, fielding, and sustaining a family of air-to-ground and air-to-air munitions for the Israel Air
Force to defeat a spectrum of enemy targets. The Department advances applied research for seekers,
navigation and control, image processing, munitions integration, warheads, fuzing, explosives, and
technology assessment methodologies, as part of its responsibility for managing the Air Force Weapons
Portfolio Science and Technology program.

BG(s) Dvorjetski was nominated to assume the role of Head of the Materiel Directorate in July 2026.

Previously, he was the head of Aircraft Programs and Engineering Center, Israel Air Force Materiel
Directorate from July 2020 to August 2023, where he was responsible for total life cycle management of
all aircraft systems. he handled the acquisition and initial fielding of new aircraft systems and upgrades.

BG(s) Dvorjetski was the Air Force Technical Airworthiness Authority, the single independent official
authorized to make determinations that air systems are safe for flight and approved for flight operations.

BG(s) Dvorjetski was born in Tel-Aviv in 1978. In 2000 he joined the Israel Air Force after graduating the
faculty of Aerospace Engineering at the Technion (Israel Institute of Technology) with distinction, as part
of the IDF Academic Reserve program. He also holds Ph.d degree in Aerospace Engineering from the
Technion. His research thesis was focused in basic fundamentals of Counterflow Spray Diffusion Flames,
which earned him the International Bernard Lewis Fellowship award at Montreal, 2008. BG(s) Dvorjetski
was also recognized by the Israel National Wolf Foundation for academic excellence. Throughout his
career he has published more than 20 papers in world-class peer-review journals.

BG(s) Dvorjetski is also a graduate of the Israel National Defense College, 2023, where he earned the
degree of M.A. in Security and Strategic Studies.

Kyle Tucker-Davis—is currently the Director, Data Engine for Scale Al Public
Sector, focused on the development of reliable Al systems for both Computer
Vision & GenAl applications. Prior to his current role, Kyle spent multiple years
driving the creation of Al training data for national security applications. Before
Scale Al, Kyle spent 10 years as an Infantry Officer in the United States Marine
Corps, where he served in various operational and instructor roles. Kyle’s
academic background includes a B.S. in Mathematics from the United States
Naval Academy, M.A. in Military Studies & Leadership, and Graduate
Certificate in Artificial Intelligence.Prior to the JAIC, Major Tadross, an Air
Traffic Control Officer, was hand selected as a member of the Secretary of the
Navy’s Innovation Advisory Council, where he conducted independent

' . : research at the MITRE Corporation on integrating Al into Aviation Command
and Control. His previous tours included Marine Air Tactical Command Squadron 18 in Okinawa, Japan
where he served as the Senior Air Coordinator and supported exercises in South Korea, the Philippines,
and Australia. He has a Bachelor of Science degree in Mechanical Engineering from Old Dominion
University and a Masters in Technology Management from Georgetown University.

SE
S VARG,

ARP

Y

D\
9

ACQUISITION RESEARCH PROGRAM
DEPARTMENT OF ACQUISITION, FINANCE, AND MANPOWER -7-
NAVAL POSTGRADUATE SCHOOL

< NCQUig;,
X 0

3

-



RESEAR 5
GO

THIS PAGE INTENTIONALLY LEFT BLANK

ACQUISITION RESEARCH PROGRAM
DEPARTMENT OF ACQUISITION, FINANCE, AND MANPOWER
NAVAL POSTGRADUATE SCHOOL



PANEL 15. THE MODERN ARSENAL: SCALING PRODUCTION
THROUGH HETERODOX ACQUISITION AND STRATEGIC
INVESTMENT

Thursday, May 7, 2026, 1145 — 1300 ET (0845 - 1000 PT)

Panel Summary:

Accelerating warfighting capabilities requires a fundamental shift from traditional, often confrontational
procurement models to integrated strategies that prioritize industrial scale and coalition readiness. This
panel explores the "Large Lot Procurement” (LLP) typology designed to maximize munitions production
at full economic rates, alongside a proposed framework for synchronizing U.S. munitions demand with
allied co-production and equipping needs—specifically regarding regional stability in the Indo-Pacific.
Furthermore, the panel examines the emerging role of the Department as a strategic investor, using
direct equity in private firms to catalyze private capital and secure critical supply chains.

Chair: Dr. Dale L. Moore, Acquisition Sciences, Program Management Faculty, Naval Postgraduate
School

Panel Presenters:

Large Lot Procurement for Munitions Acceleration: A Novel Acquisition Typology to
Catalyze a Defense-Industrial Renaissance — Ryan Burgess & Darryl R. Chew, Office of the
Undersecretary of War (Comptroller)

A Strategic Investor: Federal Equity Investing Approaches to Advance National Security —
Sam Moyer, National Defense Industrial Association (NDIA)

Strengthening the Arsenal of Deterrence: Modernizing the DoD Munitions Requirements
Process to Include Allied Equipping — Sara Eighmey, U.S. Indo-Pacific Command

Dr. Dale L. Moore— is the Chair of the Maryland Aerospace and Technology
Commission. He currently serves as the President of the Southern Maryland
Navy Alliance and is an Intermittent Lecturer at the Navy Postgraduate School in
the Acquisition Sciences Group of the Department of Acquisition, Finance, and
Manpower. He chairs the Southern Maryland 2030 Workforce Board of Advisors
and is a member of the Maryland Military Installations Council, the Southern
Maryland Economic Development Association, the Patuxent Partnership Board
of Directors and the St. Mary’s County Economic Development Commission.

Dr. Moore is the Founder and President of The Moore Group LLC. He has 43
years of experience across the full life cycle of DoD Acquisition. He has
successfully led enterprise-wide strategic operations and organizational change
and transformation initiatives, is a regular public speaker and panelist as well as
a published academic researcher.

Dr. Moore has served in the Department of the Navy (DON) as the Director, Strategy and Innovation,
DASN(RDTE) where he led development of the Department of the Navy’s (DON) 30 Year Research and
Development Plan, and supported the development of the 2045 Future Fleet Design and Architecture
(FFDA), the Office of the Secretary of Defense Science and Technology Vision, and was selected as a
Navy Innovation Advisory Council (NIAC) Fellow where he led the DON Strategic Thinking Community of
Interest and the “DON Leadership @ the Edge Series.”

Prior positions include: Naval Air Systems Command (NAVAIR) Director, Strategic Initiative Coordination
and Execution, Assistant to the Commander of the Naval Air Warfare Center — Aircraft Division for
Strategic Operations, Chief Systems Engineer for PMA-268 Navy Unmanned Combat Air System
(UCAS/X-47B), Deputy Corporate Deployment Champion for “NAVAIR AIRSpeed” Continuous Process
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Improvement including leading the development and release of the DON-wide Continuous Process
Improvement Solicitation, and NAVAIR’s National Competency Leader for Materials Research and
Engineering.

Dr. Moore holds an Ed.D. from The George Washington University; an MS with Distinction from the Naval
Postgraduate School; and certificates of completion from the M.I.T Sloan School of Management and
School of Engineering; and a BS in Mechanical Engineering from the University of Delaware.

Dr. Moore has received the Department of the Navy Meritorious Civilian Service Award three times.
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Large Lot Procurement for Munitions Acceleration:
A Novel Acquisition Typology to Catalyze a Defense-
Industrial Renaissance

Ryan L. Burgess—is currently a Financial Management Analyst for the Office of the Secretary of War
Comptroller/Deputy Chief Financial Officer (OUSW[C]/DCFQO) Enterprise Financial Transformation (EFT)
Directorate. Mr. Burgess provides programmatic support for the Joint Task Force — Audit (JTF-A), a
Comptroller-wide initiative to accelerate Department progress at meeting the Congressionally mandated
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Abstract

Large Lot Procurement (hereinafter, Large Lot or LLP) was designed to address one of the
primary structural constraints in munitions production: the current misalignment between
government and private sector incentives. The proximate goal of this contracting typology is to
incentivize vendors, at the prime level as well as lower tiers, to invest their own funds into
facilities, personnel, and R&D. Accomplishment of this immediate aim, from production
efficiencies as well as this additional investment, is then leveraged for additional manufacturing of
end items. While, as originally conceived, Large Lot Procurement was intended to catalyze
munitions production and supply chain development, it could easily be applied to other categories
of defense articles that are like munitions.

This essay has eight sections:

The Need for Acquisition Transformation

Overview and Brief History of LLP

The American Arsenal of Democracy and Its Modern Discontents
Implementation Considerations

Recent Policy Decisions and Their Relevance

Modeling Why It Works

Large Lot Beyond Munitions
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Lessons Learned: How to Spur an Acquisition Renaissance
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Section I: The Need for Acquisition Transformation: A Joint Urgent Operational
Need

If there is a single area of defense policy that has nearly unanimous consent across the
political spectrum, it is the need for critical munitions. Analysts from news outlets, think tanks,
industry, universities, and other research institutions have been raising this issue with
remarkable frequency. Their collective message, all within the past three years, includes such
headlines, in relative order of urgency, as:

1. “The U.S. Defense Industrial Base Is Not Prepared for a Possible Conflict with
China” (Jones, 2023)

“Fleet at Risk as Navy Struggles to Refill Missile Stores” (Frazier, 2025)
“The U.S. Military Faces a Critical Missile Gap Against China” (Green, 2025)

“America Doesn’t Have Enough Weapons for a Major Conflict” (Leonard, 2025)

o > wDn

“US Only Has 25% of All Patriot Missile Interceptors Needed for Pentagon’s Military
Plans” (Lowell, 2025)

6. “The Crumbling Foundation of America’s Military” (Bowden, 2024)

These were all issued before the initiation of Operation Epic Fury in February 2026
which has resulted in the expenditure of massive quantities of munitions at rates that greatly
exceed current production. If the news of the past three years lends credence to the general
conclusion that current procurement practices are not enough for expected needs, the events in
the Middle East have changed the game. Not only do we not have enough munitions for a
potential future conflict, but we may also not have enough for the current one if it is protracted.

Conflicts within this timeframe—despite their relatively short duration and limited overall
U.S. involvement—have finally laid bare the fact that our munitions production and procurement
processes are fundamentally insufficient for our wartime operational requirements. A 2025
article in The National Interest put the editorializing headlines in stark perspective: “The [U.S.]
military used one fourth of its Terminal High Altitude Air Defense (THAAD) interceptors to defend
Israel [for 12 days]. Imagine how many it would need to defend Taiwan” (Eaglen & Harrison,
2025). The same incongruence does not just pertain to advanced capability munitions, featuring
exquisite components, complex production processes and supply chains, such as PAC-3 Missile
Segment Enhancement (MSE) and THAAD's interceptors. To name just one example, “[a] single
Ukrainian [artillery] battery can fire more 155mm rounds in a day [emphasis added] than some
American units used during the [1991] Iraq War” (Soliman, 2025). Soliman’s diagnosis is blunt.

America’s military is built for the wrong kind of war. The United States has
optimized its defense industry for short, high-tech conflicts using precision
weapons, but current global wars require sustained, large-scale production of
conventional munitions. ... Recent wars demonstrate that even the most
advanced weapons are useless without the techno-industrial capacity to produce
them in massive quantities, ... as seen with Germany’s defeat in World War Il
due to an inability to match Allied production. (Soliman, 2025)

While he couches his criticism by noting that the allure of “the cult of technology and the
precision weapon” was “seductive and, within its narrow parameters, correct,” the conflicts the
United States engages in today require exponentially greater quantities of munitions and
materiel than originally planned or budgeted for (Soliman, 2025). This brutal logic has even
worse consequences the further right the timeline goes: The U.S. would confront even more
challenging scenarios in any large-scale conflict with the People’s Republic of China (PRC). If
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the Navy, for example, “burned through 30 years of missiles in [only] 15 months” when facing a
non-peer adversary in a limited conflict of short duration, the magnitude of the production
disparity is catastrophic in the face of a peer or near-peer (Frazier, 2025). In other words, we are
out of time. We need several orders of magnitude more munitions than we currently produce,
and we need them immediately.

The U.S. defense community therefore faces the following challenges:

1. Current quantities and production levels are severely and consistently below
requirements.

2. Past budget cycles and acquisition reform efforts have failed to materially close the
persistent gaps between production and operational expenditure.

3. Recent investments in the defense and organic industrial bases will not yield the
required improvements in even the medium-term time horizon.

4. The United States has limited fiscal breathing room, and today’s permissive
budgetary environment may not persist beyond the next several years.

5. Our principal adversaries already possess much higher production capacity and are
keenly aware of this disparity.

Interlocutors’ and analysts’ proposed solutions generally seek to leverage existing U.S.
strengths and competencies. Eaglen and Harrison (2025), in The National Interest, argue that
“[tlhe most promising solution for the fastest return is to leverage commercial innovation.”
Wasser and Sheers (2025), from the Center for a New American Security (CNAS), argue for
more creative and flexible contracting and funding strategies. In a Heritage Foundation report
entitled “A Strategy to Revitalize the Defense Industrial Base for the 21st Century,” Greenway et
al. (2025) use almost the same verbiage.

Further commentaries from Brookings and the Assistant Secretary of the Army for
Acquisitions, Logistics, and Technology (ASA[ALT]), to name just two examples, suggest the
need to put the Defense Industrial Base (DIB) on a “wartime footing,” to quote the Secretary
(McGinn & Cook, 2025). The government should not only be “[d]irectly incentivizing or even
funding companies to develop spare production capacity and thus accommodate increased
demand” (O’Hanlon & Rocha, 2024). The Department must provide “a coherent national
demand signal” as a baseline requirement for achieving the necessary wartime footing (McCoy,
2025). Large Lot Procurement will provide the consistent, coherent demand signal that is
required for mission-critical industry-government collaboration.

Section II: An Overview and Brief History of Large Lot Procurement

Large Lot Procurement (LLP) predates the munitions and procurement reform zeitgeist
by over a decade. The progenitor of this idea, a past Director of OUSW Comptroller
Program/Budget’s Investment Directorate (INV), began to develop the idea in the early 2010s.
His deep professional experience throughout the Planning, Programming, Budgeting, and
Execution (PPBE) process, in tandem with his contacts throughout government and the defense
industry, broadly informed his insightful understanding of the fundamental challenges facing the
Department’s efforts to translate its procurement appropriations into deliveries on time and at
budget.

Most importantly, Mr. Roberto Rodriguez possessed a clear-eyed understanding of the
direct causes of the Defense Industrial Base’s (DIB’s) key difficulties that the Department must
now urgently address. He leveraged his deep historical and organizational knowledge to
address what he correctly ascertained to be one of the primary structural reasons why munitions
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procurement so often results in delayed deliveries, over-budget programs, and missiles that
perform below expectations. Namely, Mr. Rodriguez created a framework that is designed to
incentivize contractors to invest their own resources and increase production while assuring that
the government fulfils many of the requests the private sector has been making that would, in
their view, suffice as a consistent demand signal. In other words, LLP aligns the incentives of
the private and public sectors to produce a non-zero-sum game-theoretic landscape for both
primary actors.

Large Lot coalesced between 2014 and 2015. Mr. Rodriguez’s rationale for developing
an evolution of existing MYP contracting and financing tools stemmed from two primary
realizations. Firstly, contractors lack—in their view—sufficient financial incentives and demand
signals to justify additional investment of their own capital into facilities, tooling, long-lead items,
etc.' Second, the government, for its own part, believes contractors are shirking their duty to the
government by not delivering on time and on budget. This claim notwithstanding, the
government may not understand precisely why private sector companies with strong financial
and capital markets access fail to translate department investment and procurement orders into
industrial capacity to support mass production.

Large Lot Procurement functions by executing multiple manufacturing programs under a
concurrent, multiyear procurement strategy (Rodriguez, 2023). It enables synergies across
different but related programs that drive greater production capacity, accelerate deliveries, and
drive down unit costs. LLP is a stepwise evolution of existing MYP contracting. Critically, Large
Lot Procurement expands the use of incremental financing, the savings derived from which are
applied toward additional end item deliveries and higher production and procurement rates. This
is referred to as “Buy-to-Budget” financing. Crucially, the financial windfall from production
efficiencies is reinvested into production as opposed to being returned to government coffers.

As initially envisaged, implementation of this contracting typology included two primary
lines of effort, each aligned to one primary contractor:

1. Lockheed Martin — The final assembly of the AGM-158B Joint Air-to-Surface Standoff
Missile — Extended Range (JASSM-ER) and AGM-158C Long Range Anti-Ship
Missile (LRASM) are at the same facility in Troy, AL, and both processes employ a
common set of subcontractors, production tooling and machinery, and raw materials
and intermediary components.

2. Raytheon — The Standard Missile-6 (SM-6) and AIM-120 Advanced Medium-Range
Air-to-Air Missile (AMRAAM) are assembled in the same facility in Tucson, AZ, and
employ a common set of subcontractors, production tooling and machinery, and raw
materials and intermediary components.

While MYP supports the health of the Defense Industrial Base by creating program stability—
critically important for lower-tier subcontractors and Small and Medium-sized Enterprises
(SME)—Large Lot goes further than traditional MYP by proactively addressing known
bottlenecks and inefficiencies through upfront industrial base financing. It therefore builds upon
one of the strengths of MYP—financing increased production at common manufacturing lines—
which allows Original Equipment Manufacturers (OEM) and subcontractors to plan for and
synchronize production in an orderly, more efficient fashion. This, in turn, mitigates against fitful,

" Furthermore, the government and private industry have different motives. While contractors act in
service of national security, they are for-profit entities that have a duty to shareholders. The government
does not have a profit motive, and its mission overrides all other considerations. This misalignment in
ends is another reason why this issue has resisted previous efforts at reform, like 2009’s Weapon System
Acquisition Reform Act.
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“stop-start” production schedules. Unfortunately, common in defense production, these factors
introduce manufacturing inefficiencies, complicate logistics of raw materials and critical
subcomponents, and reduce labor efficiency. As a direct result of the received acquisition
process, “stop-start” production is particularly harmful for the manufacturing and assembly of the
most advanced munitions owning to their greater internal complexity and inclusion of exquisite
components. Large Lot is therefore best suited for accelerating the production and delivery of
the most advanced munitions.

Finally, LLP differs from MYP in its government-side formulation:

1. The collection of concurrent production programs is managed at the Program
Executive Officer (PEO) level, as opposed to the lower-echelon management of
standard MYP programs at the Program Manager (PM) level.?

2. LLP features vertical integration (parallel workflows across the various weapon
systems) as well as horizontal integration (executing one program across multiple
fiscal years). MYP only includes the latter.

3. All annual procurement quantities are fixed at the Economic Production Rate (EPR)
at a minimum, if not the full existing, advertised production capacity. In the originally
envisaged program, annual procurement quantity is increased from Minimum
Sustaining Rate (MSR) to EPR.

4. Inclusion of an upfront industrial base financing package to invest in production line
efficiency and crucial capital projects. MYP as conventionally understood does not
include direct public investment in industrial base needs.

5. Economic Order Quantity (EOQ): LLP also includes financing for long-lead item
procurement. This is primarily targeted toward lower-tier subcontractors that produce
intermediary components, basic components, or raw materials. MYP, in contrast, is
oriented toward final assembly by prime contractors.

6. Buy-to-Budget, wherein savings generated by EOQ are used to procure additional
end items. Savings from MYP, on the other hand, are not applied for further
production quantity.

7. Concurrent execution: Work is executed in parallel (multiple systems over fiscal
years) and the same place (OEM/factory/subcontractors).

8. Overlapping: Two or more MYP for the same end item. LLP is geared toward
programs that produce advanced All Up Rounds (AUR); the benefits primarily accrue
from rationalizing the production processes involved in assembling complex
munitions.

2 The Administration’s efforts to establish Direct Report Program Managers (DPRMs) and Program
Acquisition Executives (PAEs) to manage large acquisition programs may result in a different
organizational structure than LLP originally contemplated.
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Table 1. Large Lot Procurement versus Multi-Year Procurement

Multi-Year Procurement | Large 1.ot Procurement
Similarities
Minimum savings requirement
Stable requirements
Stable funding/availability
Realistic cost estimate

Differences

Single contract Parallel, overlapping and concurrent MYP
contracts

Savings recouped Savings reinvested into weapon systems

Design Stability Flexible design

Unique production facility Common production facility with another
weapon system

Unique manufacturing process Common manufacturing processes

MYP allows for reduction of long lead items EOQ funding can be applied toward reducing
long lead-time constraints

The primary benefit is in savings/cost avoidance. As originally planned, implementation
of LLP provides a 10% annual APUC saving during the contract period (Rodriguez, 2023).
Furthermore, LLP preserves and improves industrial base capacity and efficiency at both prime
contractors and subcontractors. It also stabilizes the defense and organic industrial bases and
incentivizes private sector investment in facilities, tooling, and production capacity; leverages
existing industrial capacity to control weapon system costs; and uses cost savings derived to
procure additional weapons (Rodriguez, 2010b).

Section lll: The American Arsenal of Democracy and Its Modern Discontents

Summarizing, let alone synthesizing, modern commentary—or even the brief historical
accounts—on U.S. industrial mobilization is beyond the scope of this essay. The revitalization of
the U.S. Defense Industrial Base before and during the Second World War, the importance of its
success to the U.S and the Allied war effort, and the lessons from this endeavor for the present
are all important subjects. Reindustrialization, particularly with respect to the defense and
organic industrial bases, is a well-deserved cause céléebre across the political spectrum.

Freedom’s Forge: How American Business Produced Victory in World War I, a 2013
book by Arthur Herman, is particularly notable in the recent scholarship on this topic. It tells the
well-trodden story of U.S. mobilization from the perspective of two important American industrial
figures, William S. Knudsen and Henry J. Kaiser. Herman highlights several key factors that
were essential to developing the U.S. industrial might that was a significant factor in ensuring
Allied victory (Culclasure, 2013). Herman is particularly insightful in laying out the basic
principles that allowed the U.S. to successfully mobilize its industry, especially given the
diminutive military and low level of government-industry coordination in the interwar period. Per
Freedom’s Forge, the primary precondition for this ultimate success was a fundamental, clearly
defined division of labor between the public and private sectors:

1. The government decided what would be produced, pair for it, and ensured the
availability of basic materials needed (Smith, 2022).

2. Industry, on the other hand, undertook the actual production, from design to
assembly, supply chain management, and labor policy (Smith, 2022).
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Notwithstanding regular—and often serious—disputes between the government and its private-
sector partners, to say nothing of labor strikes, supply chain issues, and other unforeseen
challenges stemming from building a wartime industrial machine from the ground up, Herman
frames the result in plain terms. By the conflict’s end, “the U.S. managed to out-produce the rest
of the Allies combined, while devoting a much smaller portion of its economy to the military than
other nations and even increasing civilian consumption” (Smith, 2022).

The book’s insightful analysis, its framing of a subject of national importance with an
elegant model of political economy, and its straightforward lessons for contemporary challenges
have all been well reviewed by the national security commentariat. To wit, to respond to today’s
challenges in the Defense Industrial Base, we need to restore a healthy, mutually beneficial
relationship between the private sector and its ultimate master. Large Lot Procurement is well-
suited as a critical tool to achieve this result.

Section IV: Implementation Considerations
Probable hurdles to effective execution include, but are not limited to:

Budgetary Instability. The single greatest obstacle to enduring effectiveness of LLP (or
any other procurement reform) is the Congressional appropriations process. The cyclical,
partisan-forward nature of budgeting in the legislative branch—to say nothing of the unstable,
often erratic, schedule of the release of the yearly President’'s Budget Request—makes it
politically and structurally difficult for the Department to credibly commit funds, at the scale
required for efficacy, for a multiyear procurement cycle spanning multiple legislative sessions.
Absent changes to the appropriations process itself—which is beyond the scope of this essay
and is even less likely than the reforms contemplated here—a future Congress, or presidential
administration, could unilaterally alter priorities or funding. This would leave both the
Department of War and its industrial partners, all of whom have proffered funds, reputational
credibility, and institutional inertia on a new process, in a precarious legal and financial position.

Internal negotiations in 2022 highlight organizational tensions in executing long-term
munitions production programs. Specifically, SASC’s preferred proposal for weapons systems
multiyear procurement was not true MYP, insofar as it failed to include EOQ financing and
thereby lacked one of the key attributes that produce LLP’s benefits. Moreover, it did not create
an obligation on future Congress and Department to complete the planned procurement without
invoking termination liability charges (Rodriguez, “Munitions Multiyear Proposal in Draft NDAA
2,” 2022).3 Removing Department financial obligation will very likely reduce the potential for
mass industry buy-in. All parties need to have credible stakes in the execution of the program
for its duration, or the structural reasons for its success—solving the information asymmetry
problem to allow for effective coordination—will not hold.

Technological Obsolescence. LLP requires that the Department and its vendors make a
significant investment in particular munitions, each with specially sourced components.
Committing to a five- or more -year procurement of a particular weapons system is inherently
risky in a world characterized by rapid, accelerating technological change. As originally
envisaged, weapon configurations would largely be ‘fixed’ at the time the contract is finalized
(Rodriguez, “Large Lot Procurement — DepSecDef — November 2010”). However, funding
stability may be amenable to spiral capability additions with government approval (Rodriguez,
“Large Lot Procurement — 3 STAR Briefing — DRAFT2,” 2010). As a result, Large Lot is
particularly useful for programs that allow for improvements to be made over time in the form of

3 Of the sort required by, for example, DFAS 252.239-7007 or 52.241-10. Asking contractors to commit
resources absent either the expected payoff (from LLP being executed) or insurance in the form of
cancellation liability runs against their fiduciary obligations.

RESEARG,
y

1

©

ACQUISITION RESEARCH PROGRAM
DEPARTMENT OF ACQUISITION, FINANCE, AND MANPOWER -17 -
NAVAL POSTGRADUATE SCHOOL

‘.:s->/)
) o
-U




improved variants. Current systems that may be particularly amenable to Large Lot include
PrSM, LRASM, or even less exquisite systems like LUCAS.

Industrial Base Fragility. The LLP concept assumes, as a matter of course, that the
defense and organic industrial bases already possess the latent capacity and willingness to
scale up if a sufficient government demand signal is provided. This is not a given. Decades-long
industry consolidation, facilities offshoring, and an aging skilled workforce, to name just a few
issues, have left multiple supply chains brittle and dependent upon a small number of suppliers
and diminishing manufacturing sources. Even with a contract that guarantees payoff over many
years, there is an inherent concern that the industrial base may simply not be up to the task of
sourcing adequate machine tools, recruiting and maintaining skilled labor, long lead-time
materials, and testing and evaluation processes to expand production at the rate that is
contractually required. This uncertainty demands comprehensive market research into the state
of the industrial base before the contract is signed.

First-of-its Kind (FOAK) Risks. A final, critical impediment is that the evidence presented
for the virtues of this proposal is theoretical and notional. Speculative reasoning is used to prove
the points explicated here. Acquisition executive leadership will be taking significant professional
risks by implementing a first-of-its-kind approach to acquisition that lacks prior actualization
examples. In other words, the first true test of LLP would have no strict precedent. This issue is,
in general, common to all FOAK projects, whether they are industrial demonstration plants,
manufacturing processes, or conceptual (legal) innovations. Current Department initiatives,
including but not limited to the Munitions Acceleration Council (MAC), ..., advancement of 7-year
contract terms for MYP versus the standard five years are promising steps that begin to address
FOAK risks and challenges. The results are not apparent yet and will not be for some time; but
the efforts currently ongoing are a significant departure from the norm. Addressing a culture of
risk avoidance may require upstream organizational and cultural changes within the acquisition
workforce. For example, advance socialization of the idea and a binding agreement with CAPE
to consider LLP throughout future Program Budget Review cycles may help abate institutional
hesitance to FOAK ideas like LLP. The establishment of Program Acquisition Executives (PAE)
is precisely the sort of organizational change that is required to enable changes in contracting
practices like LLP.

Successfully executing Large Lot Procurement requires program managers to address
the following considerations:

Funding Strategy and Considerations (Rodriguez, 2010a):
1. LLP funds 2+ years of production in one fiscal year.
2. USW(P) approves deviating from the 12-month funded delivery period policy.

3. To avoid “new start” requirements, particularly the validation process, and to avoid
requalification of hardware, procurement quantities are retained in all covered fiscal
years.

4. OUSW(C) works with OMB to establish new, unique outlay (expenditure) rates for
LLP.

5. Congress would have to agree to the LLP acquisition strategy (as with MYP).

a. The Department should pursue express approval for Large Lot Procurement
in all forthcoming bills. The current rate of expenditure of critical munitions in
the Middle East means that getting more munitions into the hands of
warfighters, as soon as possible, is a top national security priority.
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b. While Congress has periodically shown a willingness to adjust MYP
requirements, the proposal must be announced in advance and socialized
with relevant legislative stakeholders. Failure to get approval before
legislative action risks the proposal getting delayed or watered down.

DoW assumes operational risk for the delay of new munitions.
No new tooling is financed by the government.

Objective is for the contract to be ROI neutral.

© © N o

As noted above, Configuration and Engineering Change Proposals (ECP) would be
restricted and would require USW(A&S) and USW(C) approval prior to
implementation (Rodriguez, 2010a).

10. “Reclassification of Capital Budget / Account program.”

11. Assumes a Lean 6 environment to maximize assembly rate/activity.

12. Production Strategy (Rodriguez, 2010a):

13. Prime and subcontractors will need to effectively phase work at their own facilities.
14. Contractors should adopt best practices, such as lean manufacturing principles.

15. Delivery schedule is negotiated prior to the signing of the contract, but it should be
phased to the most efficient cost margin.

16. Contracting Strategy (Rodriguez, 2010a):
17. Omnibus contract vehicle for all production products.
18. Multiyear procurement concept from inception to end item delivery.
19. Firm Fixed Price (FFP) contract.
20. Priced annual options (for additional buys) by missile system.
a. These can be rolled into the omnibus contract at government’s discretion.
21. Negotiated price, fully indexed (at OMB rates) to cover inflationary costs.
22. Production risk cost share set to 50/50.
23. Earned Value Management System (EVMS).

24. Government option to use cost savings for additional purchases or for other
requirements.

25. Payments set to 50% upon contract award, 25% based on assembly progress, and
25% upon delivery.*

Section VI: Modeling Why It Works

The issue at hand can be modeled as a coordination problem: The principal parties (i.e.,
the government and industrial firms) may earn a higher payoff if they successfully cooperate.
This involves both entities coming to mutually beneficial agreements to ensure that the
government receives the maximum quantity on time and at budget, while the private sector gets

4 It is worth further studying the contract award spread to determine which best incentivizes contractor
performance. Denominating the exact criteria for “assembly progress” beforehand and communicating the
milestones to vendors will maximize chances of success by addressing the information asymmetry that
characterizes government-contractor relations.
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a more reliable order book into the medium-term future. While the results of positive
coordination are superior to the status quo, it is not guaranteed that both actors will successfully
cooperate. In fact, failing to do so (the so-called ‘defection’ option) still produces a positive, but
not ideal, result. This often characterizes the landscape of munitions contracting and production.
The government receives its deliveries—often late and over budget—and contractors’ profit, but
the relationship between the two parties is often acrimonious. Both sides have a strong
incentive to cooperate, which would produce mutual benefit, but structural factors in the
relationship make it easier to stick with the (still beneficial, but suboptimal) status quo.

As such, the problem is a type of coordination game. Put in game-theoretic parlance, it is
an assurance game colloquially known as the Stag Hunt. As originally posed, the two parties
(hunters) can either jointly pursue a stag or individually hunt rabbits. The former is challenging
and requires cooperation, but it carries a higher potential payoff. Importantly, defection still
results in a positive, but less than ideal, outcome for any of the hunters in the party:

In the Stag Hunt, what is rational for one player [the government] to choose
depends on his beliefs about what the other [private actors] will choose. Both
stag hunting and hare hunting are equilibria. That is just to say that it is best to
hunt stag if the other player hunts stag and it is best to hunt hare if the other
player hunts hare. ... A player who chooses to hunt hare runs no rush, since his
payoff does not depend on the choice of action of the other player, but he
foregoes the potential payoff of a successful stag hunt. Here rational players are
pulled in one direction by considerations of mutual benefit and in the other by
considerations of [institutional] risk. (Skyrms, 2001)

The game-theoretic dynamics can be modeled with a simple Decision Matrix:

Player 1: Hunt Stag

Player 1: Hunt Hare

Player 2: Hunt Stag

(10, 10)

(0, 7)

Player 2: Hunt Hare

(7,0)

(7, 7)

In this matrix:

1. (10, 10): Both players cooperate to hunt the stag, resulting in the highest payoff for

both.

2. (0,7)or(7,0): One player hunts the stag (unsuccessfully), whereas the other hunts
the hare (successfully). This is less risky for both players, as the payoff variance over
the other’s strategy is lower.

3. (7, 7): Both players hunt hares on their own, receiving a moderate (but still non-zero)

payoff.

This dynamic neatly maps onto the government-industry relationship with respect to munitions

production.
Munitions Decision Matrix:

Department: LLP

Department: Business As
Usual

Contractor: LLP

(10, 10)

(0, 7)

Contractor: Business As
Usual

(7,0)

(7,7)
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In this more illustrative matrix:

1. (10, 10): The Department and the Contractor cooperate to produce and deploy more
munitions than otherwise. Highest payoff for both.

2. (0, 7)or (7, 0): One player attempts acquisition and contracting reform without
involving the other. On the private side, this entails R&D and production investment
absent binding signals from the government for future demand. Little or no payoff
beyond business as usual for either player.

3. (7, 7): Business as usual. Received issues with the current system remain standing.

As applied to the munitions production situation, the stag hunt possesses two equilibria, with
both players preferring one to the other:

1. Cooperative Equilibrium: The course of action with the highest payoff for both players
requires trust and genuine cooperation. This is the so-called payoff-dominant
strategy.

2. Non-Cooperative Equilibrium: Business as usual results on a lower reward, but it
does not require cooperation. This is the so-called risk-averse strategy.

In coordination games like the Stag Hunt, players require knowledge about their
counterparts: what they value, what they will do in certain circumstances, and the like. Absent
this knowledge, defections that lead to realization of non-cooperative equilibria—less than ideal
outcomes—will become the rule.® While this is a sub-optimal outcome for both parties, it is not
the worst-case scenario. This game-theoretic typology therefore serves to illustrate the
difficulties of multi n coordination by agents who (a) would both benefit from information sharing
but (b) may also receive a discounted but still-positive payoff by way of defection from the
cooperative equilibrium. The general dynamics of the assurance game therefore map
isomorphically onto the munitions production and procurement situation:

Choosing the course of action that results in the cooperative equilibrium—and which
produces the highest mutual payoff—de facto requires coordination and trust between players.
This is seen in the current impasse between the government and its vendors:

1. The government often states that the private sector ought to invest more of its
resources into R&D, facilitization, labor, etc. to meet production and fielding goals set
by the NDS (e.g., TMR, Global Floor).

2. The government is also dissatisfied with what it views as subpar performance by the
private sector: delays, price hikes, underperformance of delivered systems, etc.

3. Inresponse, private industry claims that it lacks a consistent demand signal from the
government that would grant it, and its stockholders, financial certainty that its
investment will be recouped by way of future (and, ideally, increased) orders.

5 The prototypical formulation of the Stag Hunt assumes that each player is a unitary entity with a single
set of attributes. In contrast, the Department is a multifaceted entity, the components of which may have a
range of positions on certain issues. Department entities that support the status quo are considered
defections. Furthermore, defection by a subcomponent (e.g., a particular entity within the Department)
may be enough to cause the entire Department to defect. It is therefore of the upmost importance to
ensure top-down conformity once it is determined that Large Lot Procurement is the recommended
course of action. A Direct Reporting Portfolio Manager approach may be precisely what is needed.
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4. Industry also argues that balancing its fiduciary duty to shareholders requires that its
non-mandatory expenditure on facilities, R&D, etc. has a relatively high likelihood of
positive return.

LLP addresses the impasse between government and industry because it solves the
“knowledge problem” that generally stymies the relationship between two players in assurance
games. First posed by F. A. Hayek in 1945, this dilemma has two main components:

1. The complexity knowledge problem: The difficulty of coordinating individual plans
and choices in the ubiquitous and unavoidable presence of dispersed, private,
subjective knowledge. Trade secrets and internally privileged corporate operations
prevent the government from possessing a so-called perfect understanding of the
market. Government-mandated classification criteria and CUI dissemination controls
(e.g., FED ONLY and NOCON) limit vendor understanding of government
deliberations.®

2. The contextual knowledge problem: The epistemic fact that some knowledge
relevant to coordination does not exist outside of the market context. Such
knowledge is either created in the process of market interaction, tacit knowledge that
is not consciously known ..., or inarticulate knowledge that is difficult to express or
aggregate (Kiesling, 2015).

Namely, “Hayek characterized the fundamental economic problem ... as the coordination
of actions and plans among dispersed agents with diffuse private knowledge” (Kiesling, 2015).
Furthermore, prices serve a fundamental coordinating role in imperfect markets. Hayek adduced
that “decisions facilitated by prices are indispensable in enabling ... coordination to occur by
providing a way to access dispersed, private knowledge” in a market characterized by
compartmentalized information access (Kiesling, 2015). Prices are thus “knowledge surrogates”
that “communicate the consequences of the realized actions and interactions” of the agents that
participate in the market (Kiesling, 2015).

As defined above, Large Lot’s implementation solves the knowledge problem by
facilitating visibility, for all market participants, of key surrogates for otherwise
compartmentalized (de facto secret) knowledge. The government’s legal commitment to
spending levels over the lifetime of the contract is a sufficient knowledge surrogate, to vendors,
of the government’s intentions. It is an advanced commitment to financing that addresses the
private sector’s competing demands to its customers and its shareholders. The inclusion of
additional orders beyond the standard year-over-year budgeting practice therefore provides
firms with an expected payoff that further incentivizes them to meet the government’s
performance requests.

Section V: Recent Policy Decisions and Their Relevance

Recent news articles and developments indicate that primary components of the original
LLP proposal are being implemented today. For example:

1. On 23 February 2026, Military & Aerospace Electronics published an article
analyzing a USAF task order to Lockheed Martin dated 13 February 2026. The
analysis specifically mentioned Large Lot Procurement: “Large Lot Procurement
refers to buying missiles in very high quantities under a consolidated contract instead

6 In game theory, “perfect information” describes the situation in which all players have knowledge of all
relevant system information. Also known as “no hidden information,” the fact that this does not pertain in
government-vendor negotiations means that the situation features “imperfect information.” The knowledge
problem between players inherently results.
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of issuing smaller annual production awards to increase production capacity
(thousands of missiles over several years); reduce cost per missile through
economies of scale; stabilize the industrial base and supply chain; and accelerate
fielding to meet U.S. and allied demand” (Keller, 2026).

On 17 February 2026, L3Harris Technologies was awarded a $400 million contract to
produce SRMs and other control and guidance systems for THAAD (Miller, 2026). It
is unclear if this contract is multiyear, but its focus on components below the AUR
integration process speaks to the Department’s awareness of supply and
manufacturing constraints below the prime contractor level.

On 06 January 2026, Lockheed Martin (LM) announced a similar deal to triple
production of the MIM-104F PAC-3 MSE. The firm’s press release includes more
detail than that provided by Raytheon. It notes that both the Department and
Lockheed “will participate in the cost savings opportunity enabled by long-term
demand certainty” for the munition (Lockheed Martin Corporation, 2026). The
company’s announcement also states that the joint DoW/LM framework:

[llntroduces a new model that provides long-term demand certainty,
enabling industry investment, increasing production rates and driving
operational efficiencies. It incorporates a collaborative financing
approach designed to preserve initial cash neutrality, allowing industry
to invest confidently to meet required production levels (Lockheed
Martin Corporation, 2026).

The Department’s press release on the DoW/LMT deal states that:

The framework agreement establishes the basis for
negotiating a seven-year supply contract, subject to
Congressional authorization and appropriations .... This
facilitization strategy will be applied to multiple munitions
procurement contracts over the next year .... ... As part of the
framework agreement, the DoW will work with key suppliers of
PAC-3 MSE to deliver seven-year subcontracts to ensure
facilitization investments and the production capacity of
components also expand to meet the increased demand for
all-up-rounds (U.S. Department of War, 2026).

The 06 January 2026 agreement between the Department of War and
Lockheed Martin builds off the MYP contract, signed on 03 September 2025,
to produce 1,970 PAC-3 MSE interceptors between FY 2024 and FY 2026
(Judson J. , US Army awards Lockheed record $9.8 billion missile contract,
2025).

Jason Reynolds, Lockheed’s Vice President for Integrated Air and Missile Defense,
commented earlier in the year that the firm looking at “efficiencies and streamlining
and doing everything we can to stretch those [procurement] dollars to take [it] to a
higher capacity, upwards of around 750 per year by 2027” (Judson, 2025b).

On 04 January 2026, Raytheon (RTX) and the Department agreed to increase
production of six critical munitions (RTX, 2026): RGM/UGM-109E Block V Tomahawk
Land Attack Missile (TLAM), RGM/UGM-109E Block Va Maritime Strike Tomahawk
(MST), AIM-120 Advanced Medium-Range Air-to-Air Missile (AMRAAM; presumably
the AIM-120-D3 variant), RIM-174 Standard Missile 6 (SM-6; unclear which variant[s]
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are included), RIM-161C Standard Missile 3 (SM-3) Block 1B, and RIM-161D
Standard Missile 3 (SM-3) Block IIA.

Per the company’s press release, the deal includes “up-to-seven-year agreements to
... build on the company’s previous investments to expand production” (RTX, 2026).
Furthermore, production will take place at company facilities where multiple of the
covered munitions are assembled (Tucson, AZ; Huntsville, AL; and Andover, MA). As
noted above, Tucson and Huntsville are where many of these munitions are
assembled; Andover is where many of the subcomponents are produced. On 15
January, Raytheon disclosed that it has invested over $115 million to secure a nearly
67% capacity increase at Huntsville, AL, for final integration of all Standard Missile
variants (Judson 2025a).

On 31 July 2025, the Department awarded several contracts worth a total of $7.8
billion for many of the munitions envisaged for LLP. Commentators on the deal stated
that these agreements marked “a major step in the Pentagon’s new strategy of
buying munitions in multiyear batches, a move officials say is necessary to provide a
strong demand signal to industry and encourage companies to increase production
capacity” (Hadley & Tirpak, 2025).

a. Lockheed Martin Missiles and Fire Control was awarded $4.3 billion for five
lots of JASSM as well as for lots’ worth of LRASM. The contract
announcement explicitly states that the “definitization modification (PZ0007)
... [covers] large lot procurement for JASSM Lots 22-26 and LRASM Lots
9-12” (U.S. Department of War, 2025).

b. Raytheon was awarded $3.5 billion for AMRAAM Lots 39-40. Besides
production of AURSs, the contract provides for production of missile
components including telemetry systems as well as initial and field spares
(Fletcher, 2025). Work will be completed in Q3 of FY 2031 (U.S.
Department of War, 2025).

7. On 30 September 2024, the Department awarded LMT a $3.2 billion multiyear

contract to procure AGM-158C LRASM and AGM-158B JASSM AURSs until July 2032
(Losey, 2024).

Other private entities have also announced programs and projects aimed at meeting lower-tier
supply and capacity gaps or entirely separate production lines:
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On 25 September 2025, Avio USA (a subsidiary of Avio S.p.A.) signed a $26 million
MoU with Raytheon in the process of becoming a second supplier of Mk 104 dual-
thrust solid rocket motors (Raytheon, 2025). This follows a July 2024 contract for
preliminary engineering and a subsequent November 2025 purchase order to fund
the project through Critical Design Review (Raytheon, 2024, 2025). Subsequently,
Avio announced that it would be developing a $500 million production facility in
Virginia (Avio USA, 2025). This will build upon its plans to also assemble the Mk 104
at an existing plant in Colleferro, Italy (Kington, 2025).

On 17 September 2024, Kongsberg Defense & Aerospace announced that it will
construct a missile production and maintenance facility in James City County,
Virginia (Judson, 2024). The $100 million facility will help the company meet the
existing multiyear demand for its RGM-184A Naval Strike Missile (NSM) and follow-
on Joint Strike Missile (JSM) systems (Kongsberg Defense and Aerospace, Inc.,
2026).
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Finally, the Munitions Acceleration Council (MAC) has commendably acted with speed to
greatly expand munitions production. However, the Department lacks a dedicated entity and
process that is empowered to analyze whether this contracting approach is generating the
contemplated gains in production volume and speed. The absence of an accountable entity or
group should be deliberately addressed to avoid what may be repeated or common practice to
quickly establish contract parameters outside of the standard process designed specifically to
identify and prevent waste, fraud, or abuse.

Section VII: Large Lot Beyond Munitions

During the original idea development phase, the following demand-side attributes are
deemed compatible with LLP (Rodriguez, 2010b): (1) Funded production rates, (2) firm military
requirements, and (3) flexible production manufacturing facilities. Moreover, while the program
was originally intended for munitions production, it is not inherently limited to missiles or other
munitions. In other words, LLP has significant applicability beyond this type of defense articles.
Ideal candidates for inclusion in an LLP scheme will have: (1) shared intermediary components,
(2) diminished sources/supply chain challenges, (3) repeatable/mass producible end items, and
(4) assembly of multiple systems at shared locations and/or contractor facilities. Potential areas
of extension include, but are certainly not limited to, small satellites, radars and sensors, and
turbines and rocket engines

Each of these meets the required attributes that are shared with the original, notional
category envisaged for LLP. Satellites, particularly current and next generation
small/microsatellites, are made on assembly lines; multiple variants are often produced by
manufacturers at a single facility that brings together components from subcontractors; critical
components must be produced en masse and often have significant long lead-time constraints
and/or supply chain constraints. Spacecraft, like those the Department is looking to procure in
the future, deviating from the traditional choice of exquisite, bespoke end items, makes small
satellites an ideal candidate for an LLP-type contracting vehicle. Phased array radars, EO/IR
sensor arrays, and aeroengines, particularly turbine engines, also meet these criteria. The
Large Lot contracting typology possesses immense inherent promise beyond missiles and
munitions. Especially since many of its features are currently being implemented, it would
behoove the Department to explore similar moves for other product types. Satellites, sensors,
and engines are each excellent potential opportunities for a second phase of LLP.

Section VIil: Lessons Learned: How to Spur an Acquisition Renaissance

The zeitgeist behind LLP has been framed across essays and books that carry
evocative, often poetic titles. They can be categorized into historical accounts (e.g., Paul
Kennedy’s The Arsenal of Democracy and Maury Klein’s A Call to Arms), diagnoses of the
current situation (e.g., Karp and Zamiska’s The Technological Republic, Jones’ The American
Edge, Shah and Kirchhoff's Unit X), and more forward-looking books that prognosticate future
policy choices (e.g., Sankar and Hart’'s Mobilize and Freymann et al.’s The Arsenal of
Democracy). That there are two recent works that share the ‘arsenal of democracy’ shibboleth,
yet exist on different time horizons, serves as a useful coda for this essay. To put this essay’s
motivating problem in simple terms, how do assemble a second arsenal of democracy from the
ashes and legacy of its 20"-century forerunner?

While the cost of rearmament is substantial—in terms of absolute fiscal expenditure as
well as macroeconomic crowding out—it is a bargain if the alternative is a great power war. The
United States can, and must, leverage its ‘fourth arm’ of defense: the potent combination of
economic strength, financial reserves, and latent industrial capacity. Effective deterrence and, if
that fails, peace on our terms, requires the Department to procure, manufacture, and field
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critical materiel at scale. Munitions are a sine qua non of 21%'-century war: Large Lot
Procurement is an indispensable tool to achieve an American acquisition renaissance.

Bibliography
Avio USA. (2025, December 11). Avio USA selects Virginia for SRM manufacturing facility.
Bowden, M. (2024, December 17). The crumbling foundation of America’s military.

Culclasure, J. R. (2013, June 3). Book review: Freedom’s forge: How American business
produced victory in World War Il.

Eaglen, M., & Harrison, T. (2025, September 05). The US military’s missile gap isn’t going away.

Fletcher, Z. B. (2025, August 4). Pentagon awards $7.8 billion in missile contracts for US and
allies.

Frazier, A. (2025, October 25). Fleet at risk as Navy struggles to refill missile stores.
Green, D. (2025, February 27). The U.S. military faces a critical missile gap against China.

Greenway, R., Fein, J., Stern, R., Beaver, W., Doan, M., Greszler, R. . . . Peters, R. (2025). A
strategy to revitalize the defense industrial base for the 21st century.

Hadley, G., & Tirpak, J. A. (2025, August 1). Pentagon awards $7.8 billion in contracts for
hundreds of new missiles.

Hayet, F. A. (1945, September). The use of knowledge in society. The American Economic
Review, 35(4), 519-530.

Herman, A. (2013). Freedom’s forge: How American business produced victory in World War 1.

Jones, S. G. (2023, February 22). The U.S. defense industrial base is not prepared for a
possible conflict with China.

Judson, J. (2024, September 17). Norway’s Kongsberg to open new Virginia missile production
plant.

Judson, J. (2025a, January 15). Raytheon aims to boost SM-3 missile production rates.
Judson, J. (2025b, July 17). Top NATO commander rushing to deliver fresh Patriots to Ukraine.

Judson, J. (2025c, September 03). US Army awards Lockheed record $9.8 billion missile
contract.

Kiesling, L. (2015). The knowledge problem. In C. J. Coyne & P. Boettke (Eds.), The Oxford
handbook of Austrian economics (pp. 45-64).

Kington, T. (2025, September 25). Italy's Avio is on track to make Standard Missile motors for
Raytheon.

Kongsberg Defense and Aerospace, Inc. (2026, January 19). Groundbreaking for Kongsberg’s
missile manufacturing and maintenance facility in James City County.

Leonard, C. (2025, October 27). America doesn’t have enough weapons for a major conflict.
These workers know why.

Lockheed Martin Corporation. (2026, January 6). Lockheed Martin and Department of War
advance landmark acquisition transformation to accelerate PAC-3 MSE production.

Losey, S. (2024, September 30). Air Force awards Lockheed $3.2B multivear missile contract.

ESEAR ~
SR,

©
=S

ACQUISITION RESEARCH PROGRAM
DEPARTMENT OF ACQUISITION, FINANCE, AND MANPOWER -26 -
NAVAL POSTGRADUATE SCHOOL

« RCQUisy,
* 0™

‘@



Lowell, H. (2025, July 8). US only has 25% of all Patriot missile interceptors needed for
Pentagon’s military plans.

McCoy, C. A. (2025, November 25). Forging America’s 21st century defense industrial base:
Applying lessons from the arsenal of democracy to modern great-power competition.

McGinn, J., & Cook, C. R. (2025, December 05). Putting the industrial base on a wartime
footing.

Miller, E. R. (2026, February 17). Pentagon expands THAAD interceptor production with
L3Harris deal.

O'Hanlon, M. E., & Rocha, A. (2024, June 20). Strengthening America's defense industrial base.

Raytheon. (2024, July 23). RTX's Raytheon partners with AVIO to build a more resilient U.S.
defense industrial base for solid rocket motor production.

Raytheon. (2025a, September 24). RTX's Raytheon and Avio USA expand collaboration to
accelerate Mk 104 rocket motor production.

Raytheon. (2025b, November 10). RTX's Raytheon, Avio sign MoU to establish new solid rocket
motor facility in the U.S.

Rodriguez, R. (2010a). Large lot procurement - Raytheon missile procurement - Raytheon visit.
Rodriguez, R. (2010b, August). Large lot procurement (LLP) 3 star briefing.
Rodriguez, R. (2023). Large lot procurement MYP concept (pilot).

RTX. (2026, February 4). Raytheon partners with Department of War on five landmark
agreements to expand critical munition production.

Skyrms, B. (2001). The stag hunt. Presidential Address.
Soliman, M. (2025, October 1). America’s scale problem.
U.S. Department of War. (2025, July 31). Contracts for Jul. 31, 2025.

U.S. Department of War. (2026, January 6). Department of War establishes new acquisition
model to more than triple PAC-3 MSE production in partnership with Lockheed Martin.

Wasser, B., & Sheers, P. (2025). From production lines to front lines: Revitalizing the U.S.
defense industrial base for future great power conflict.

ESEAR ~
SR,

©
=S

ACQUISITION RESEARCH PROGRAM
DEPARTMENT OF ACQUISITION, FINANCE, AND MANPOWER -27 -
NAVAL POSTGRADUATE SCHOOL

« RCQUisy,
* 0™

‘@



A Strategic Investor: Federal Equity Investing Approaches to
Advance National Security

Sam Moyer—is a Research Fellow at the National Defense Industrial Association’s Emerging
Technologies Institute (ETI), where he focuses on private investment trends, supply chain analysis, and
technology policy. Prior to ETI, he was a management consultant and researcher at Gartner, a research
and advisory firm. He has worked for more than a decade in defense technology policy, with a focus on
innovative contracting, small business, and technology transition. He holds a BA in Economics from the
College of William & Mary and an MBA from the University of Maryland. [smoyer@ndia.org]

Abstract
The U.S. government has begun purchasing equity in private companies as a tool for advancing
national security. This approach can be appropriate for a narrowly scoped set of conditions: gaps
in the capital markets for investments requiring large volumes of capital, with high levels of risk,
for which debt is inappropriate, and the need to govern firms in sensitive industries where existing
control mechanisms are insufficiently robust.

This complex and powerful form of industrial policy is unfamiliar to most national security
professionals. Yet, if government equity activities continue to expand, the acquisition workforce
will increasingly encounter these instruments. This paper argues that although equity investing
can advance national security, the risks are also acute, and managing those risks will require a
major investment in training, governance, and control mechanisms.

Introduction: The Potential Role of Government Equity Investing

There is growing interest by national security leaders and policy-makers in industrial
policy tools that can expand domestic industrial capacity, control supply chain risks, and shape
the global economic landscape in strategic sectors such as semiconductors, critical
minerals/materials, advanced manufacturing, and defense-unique supply chains. At the same
time, there is increasing recognition that America’s strong, deep, and sophisticated capital
markets can contribute to national security if appropriately engaged.

Government equity investing—that is, direct ownership stakes in companies by the U.S.
federal government—has emerged as one potential tool to help achieve these goals. Recently
executed examples of government-involved equity transactions include Intel Corporation
(electronics), MP Materials (rare earth minerals and magnets), and U.S. Steel (steel production).

Empirical research suggests the existence of a gap in capital markets for high-risk,
capital-intensive scale-up projects, such as “first-of-a-kind” manufacturing centers—even when
expected return on investment (ROI) is high (Institute for Security and Technology, 2025). These
investments, which can require hundreds of millions or even billions of dollars, are often the
logical next step for growing companies after the proof-of-concept or pilot stage, after they have
outgrown venture capital or the Small Business Innovation Research (SBIR) program.

One reason for this gap is that debt markets, which commonly invest in capital-intensive
industries, typically make lending decisions based on credit risk (default risk), rather than
expected value of a positive ROI. Underwriting by expected value has been shown in the
academic economics literature to be challenging or even impossible for lenders due to adverse
selection effects that emerge when lenders raise rates to compensate for risk (Stiglitz & Weiss,
1981).

The result is an investment “valley of death” for certain projects which are ROI-positive
but have a high risk of default. Many strategic projects fall into this category—especially new
manufacturing projects. In this setting, government equity may be more effective at providing
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the necessary “patient capital” than the private capital markets or government-sponsored loans,
loan guarantees, or other debt-based industrial policy mechanisms.

Another advantage of equity is the wide range of governance mechanisms it can provide
to shareholders, including voting rights, information rights, and covenants. These mechanisms
may be more comprehensive than other control mechanisms like the Committee on Foreign
Investment in the United States (CFIUS).

From a federal fiscal health perspective, equity can be balance-sheet neutral for the
taxpayer, with a potential ROl when compared with mechanisms like grants and contracts.
Especially when financing a major industrial scale-up effort—which may cost billions of dollars—
grants and contracts could more rapidly strain the federal budget.

Defining Equity Investing

“Equity” refers to a family of investment securities that have shared features. Among
these features is the ability to receive a share of future profits, or upside, from a firm. Common
types of equity include preferred stock, convertible notes, warrants, and common stock. Each of
these securities constitutes a legal contract between the security owner and the firm and
confers a distinct bundle of rights and obligations that can affect a company’s incentives and
governance over time. These factors must be negotiated and then enshrined in a set of legally
binding documents, typically some combination of an investment agreement, a corporate
charter amendment, stockholders agreement, a contingent proxy, and employee rights and
confidentiality agreements (Sherman, 2012).

Some of the commonly defined rights and obligations include the following:

o Economic Rights: Equity holders typically obtain some form of economic rights,
commonly in the form of financial upside from company profitability (i.e., residual
claimant rights). Other economic rights include dividend payments from the company,
and prioritization or “seniority” in financial payouts (i.e., liquidation preferences).

e Control Rights: Equity holders often gain the ability to vote as part of corporate
governance. This governance role typically provides either a seat on the board of
directors or a vote in board seat elections. Governance rights include veto rights over
certain actions defined in the corporate charter (e.g., mergers and acquisitions [M&A]
activity) and the ability to amend the corporate charter. Of particular importance to
national security, equity holders can obtain veto rights over M&A and intellectual property
dispositions, which can help address adversarial capital concerns.

o Information Rights: As owners of a firm, equity holders also gain access to critical,
often confidential, company information pertaining to financial and operational
performance. This information is typically shared to assist shareholders with conducting
corporate governance (e.g., voting on key questions).

o Transfer Restrictions: Equity agreements often create limitations on who can buy
shares or control the company later. Terms such as anti-dilution or “ratchet” clauses can
be used to restrict future actions by the company that might reduce a shareholder’s
rights to economic upside or other rights.

o Enforcement Rights: Clawbacks, step-in rights, and affirmative or negative covenants
create ongoing requirements in areas such as compensation, accounting practices,
leadership requirements, and many others. Of particular importance to national security,
equity holders may hold companies to pre-agreed cybersecurity and other security
requirements.
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In the private sector, the bundle of rights corresponding to each equity transaction is negotiable.
As the Pentagon participates more in equity markets, it will be required to thoughtfully negotiate
the terms of each transaction to ensure the rights it obtains are optimal for the specific goals it
aims to achieve in each deal.

In practice, equity transactions can be grouped into categories that share similar features:

o Preferred Stock: Typically have priority to common stock in payback. Preferred
shareowners often have more control rights (e.g., board seats), translating to greater
influence over strategic decisions such as M&A and intellectual property (IP) disposition.

e Common Stock: Equity with lower priority for payback compared to preferred
shareholders. Common stockholders typically have privileges to vote for the board.

o Warrants: Securities that provide an option to purchase shares at a set price at a later
date. This provides the potential for financial upside without control or information rights.

e Convertible and Simple Agreement for Future Equity (SAFE) Structures: Securities
that provide options for future economic rights dependent on future conditions.

e Controlling or Dual-Class Shares: These unusual structures can be negotiated to
include ongoing control and information rights without economic rights. At the extreme,
governments can receive so-called “golden shares,” a term for an arrangement that
provides complete control of companies by offering an automatic override in any
decision put to a board for a vote (Thomson Reuters, 2026).

Current Department of Defense Approach to Equity Investing

The U.S. government has recently been piloting new
approaches to acquiring company equity. As of 2026, the federal government
has acquired equity in at least eight firms, including Intel, Westinghouse, and xLight (Murphy et
al., 2024). The Department of Defense (DoD) specifically has sponsored equity-type
transactions with at least five companies (Shivakumar et al., 2026):

e MP Materials

e Korea Zinc

o ReElement Technologies
e Trilogy Metals

e L3Harris

The government has used a range of authorities and funding types to transact
equity investments, including Title 11l dollars and the purchase authority of the Defense
Production Act (DPA). Specifically, the DPA’s purchase authority to expand the defense
industrial base has been used to authorize purchases of shares (MP Materials, 2025).

In one recent example, the DoD acquired stock in MP Materials, a rare earth mine,
refining, and magnet production company (DoD, 2025b). The MP Materials transaction
illustrates how the government is combining demand guarantees, debt support, and equity-like
instruments to pursue strategic industrial outcomes.
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Case Study: MP Materials

In July 2025, MP Materials and the DoD entered info a multipart transaction involving equity
to create a domestic rare earth mining and magnet production supply chain (MP Materials,
2025).

One component of this transaction was the provision of strong demand signals, in the form of
offtake and price floor agreements, for finished and intermediate product from MP Materials.
This near-quaranteed profit arrangement enabled the DoD’s Office of Strategic Capital, as
well as private investment banks, to syndicate over $1 billion in debt in support of this
transaction.

The DoD also received $400 million in convertible preferred stock in MP Materials, as well as
a warrant to purchase additional shares in the future. As disclosed in an 8K filing, the deal did
not include voting rights, board seats, or other direct control mechanisms.

Based on publicly available disclosures, which may be incomplete, the transaction was
negotiated to include several rights and obligations of relevance for national security.
Covenants include binding requirements to construct or expand facilities involving mining,
refining, chemical processing, and magnet manufacturing, at targeted activity levels.
Additionally, there are numerous prohibitions against conducting business in prohibited
jurisdictions, or with non-U.S. or prohibited persons. Examples of controlled activities include
M&A, major asset sales, equity transactions, and magnet sales.

If these covenants are violated, the Department can demand immediate payback of loans,
seek damages, or terminate its offtake and purchase agreements.

The MP Materials deal demonstrates how equity-type arrangements can support key
national security goals: in this case, domestic rare earth production capabilities. The transaction
blended government demand signaling tactics, commercial-style debt and equity investments,
as well as tailored control mechanisms. Used in combination, these mechanisms can support
one another and shift risks and financial burdens to appropriate stakeholders.

However, transactions of this complexity also introduce risks, some of which are familiar,
while others are new. The sections below examine those risks and the governance frameworks
needed to manage them in this new setting.

Key Risks

Government purchases of equity-type instruments present a range of risks to the
government, taxpayer, and warfighter. The U.S. acquisition workforce is acclimated to managing
most of these risks in the course of normal acquisitions. However, because equity-type
instruments can be highly complex, powerful, and valuable, many of these risks may manifest in
a new or more profound manner. Moreover, the fact that equity investing exposes the
government to financial losses, and opportunities to control private company decisions, creates
novel challenges.

1. Soft-Budget Constraints: When the government becomes a shareholder of a firm, it
can be incentivized to keep funding a weak firm to avoid realizing a loss on its invested
capital or to avoid national security challenges. The concept of the soft-budget constraint
was examined extensively by the Hungarian economist Janos Kornai, who noted that in
communist Hungary, “chronic loss-makers among [government supported firms] were
not allowed to fail. They were always bailed out with financial subsidies or other
instruments” (Kornai et al., 2003).
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Kornai noted that, in many cases, when important firms are outcompeted and begin to
make losses, it can lead to “social unrest and political tension.” When the government
owns firms, it may encounter scenarios where it is forced to choose among competing
priorities, such as eliminating jobs, taking a financial loss, or promoting national security.

2. Reduced Innovation: When the government supports a company through equity
investing, it may inadvertently suppress innovation among other companies. Through
innovation, competing companies may generate alternative, or cheaper, products when
compared to the subsidized firm. A subsidized incumbent, however, would be difficult to
displace — particularly when soft-budget constraints might allow it to absorb losses that
the private competitor could not. If innovative firms are outcompeted by subsidized firms,
this would represent a stifling of private sector innovation.

3. Crowding Out Effects: The DoD’s equity investments depend on appropriated funds
furnished by the U.S. Treasury. Such funds are derived either from taxation or debt
issuance. Either of these activities removes capital from the economy that could
otherwise be used for private investment. This phenomenon is known as the “crowding
out” of private investment activity by the government. As a result, a government equity
investment may come at the cost of a potential alternative investment.

A similar effect can occur in the labor market. The U.S. faces a shortage of skilled
workers, such as engineers. If engineers are drawn into working for a firm that the DoD
has invested in, those workers will be removed from other, potentially more productive
opportunities. For example, if skilled engineers are hired to construct a domestic
semiconductor fab, those workers become unavailable to work in other strategic
industries, such as quantum computing.

4. Workforce and Education Gaps: Absent a skilled, expert team, the government risks
paying too much, negotiating weak or inappropriate control rights, or failing to enforce
conditions. In certain scenarios, the government could overpay for equity or unfairly
compete with private investors.

When the DoD conducts equity investments, it must rely on the acquisition community to
assemble and execute those deals—a community which is currently not typically trained
in these techniques. Engaging with the relevant financial intermediaries, such as
investment banks, and negotiating with companies requires a deep understanding of the
typical business practices in the financial services industry, types of investment capital,
legal aspects of investing, valuation techniques, and commercial accounting practices.

5. Politicized Decision-Making: After deals close, government personnel will be
responsible for exercising equity rights received, such as information or control rights. If
the government takes voting rights or board seats, a key risk is that the government may
not be a competent board member, making sound decisions about corporate
governance leading to profitability. The DoD generally lacks these skills in its acquisition
workforce and faces barriers with hiring or training individuals that do.

Control rights provide the government with mechanisms to monitor and address risky
behavior in companies such as adversarial acquisitions or sensitive IP disposal. The
same rights can give shareholders significant influence over major corporate actions
and, in some cases, indirect leverage over management’s day-to-day choices; this
power can easily be abused or mismanaged when the government is a shareholder. As
a shareholder, the government could be in a position to harm the business prospects of
a company and undermine its purpose for obtaining equity in the first place.
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6. Mandate Creep: When governments invest directly in firms, the funds can be used for a
relatively wide range of activities compared to more constricted grants and contracts.
Private investment firms typically develop explicit “fund mandates” that restrict
investments to specific industries, firm types, or regions. In a government context, the
mandate function may be subject to “mandate creep,” with changing purposes after a
change in government (e.g., an election) or a perceived change in market conditions. As
a result, it can be difficult to maintain accountability of government equity programs or to
judge their success via predetermined metrics or other criteria.

7. Potential Misappropriation of Public Resources: Like all industrial interventions, such
as grants, procurement, or credit enhancements, equity investments must be awarded
through competitive processes and in line with procurement integrity standards. Because
of the novelty and complexity of equity investing, as well as the challenges associated
with setting clear success metrics and conducting oversight, these programs can be
vulnerable to misappropriation.

Globally, there are many examples of abuse involving equity investing. For example,
Malaysia’s 1MDB Sovereign Wealth Fund engaged in intensive equity-based industrial
policy. A corruption investigation revealed that the program had outsourced significant
elements of the investment activities to financial intermediaries, who were then able to
misappropriate more than $3.5 billion in taxpayer funds (Parliament of Malaysia, 2016).

Recommended Best Practices for Using Equity Mechanisms

The risks above create unusual scope for abuse and therefore require careful
implementation of mechanisms to control risk. Fortunately, there are numerous well-designed
programs, both in the private and public sectors, that can be drawn from. The following
recommendations are designed to address one or more of the risks described above. This is not
intended to be a comprehensive list of best practices. National security leaders, acquisition
professionals, and policy-makers should consider opportunities to implement these tactics to
control key risks.

1. Workforce and Institutional Capability: To successfully run an equity purchasing
program, the government will need to staff its execution offices similarly to commercial
investment offices. Key capacity requirements include:

a. Deal underwriting: conducting financial analysis (e.g., valuations, weighted
average cost of capital) and negotiating securities transactions

b. Portfolio monitoring: reviewing company information, voting in board meetings,
enforcing covenants

c. Risk management: performance tracking, concentration limits, high-risk
negotiating (e.g., disposing of sensitive or strategic assets, moving production
overseas)

To execute on a similar mission as part of the CHIPS program, the Department of
Commerce recruited experienced investment professionals from companies like
Goldman Sachs, KKR, and Blackstone (Vorland, 2025).

The Department may find it necessary to structure such a cell within a Federally Funded
Research and Development Center or University Affiliated Research Center in order to
provide the hiring and compensation structures necessary to access the relevant
workforce. Of particular importance will be flexibility on work location, since most
investment professionals are concentrated in large investment centers like New York
City, instead of Washington, D.C. or other centers of government activity. Work-from-
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home options, or physical offices in those financial centers will be essential to recruiting
skilled personnel and for the mission.

2. Minimally Intrusive Control Rights: Controlling stakes, golden shares, or board seats
should be exceptional tools used only with explicit statutory grounding and clear
necessity. In many cases, security concerns about foreign influence are better
addressed by non-equity tools such as

a. CFIUS enforcement and conditions
b. Export controls
c. Government contract supply chain requirements

When use of control mechanisms is deemed warranted, the DoD should be prepared to
negotiate for minimally invasive control rights and remedies. Control rights must be
implemented as a mechanism to either prevent or raise awareness when a narrow set of
highly consequential activities take place, such as moving IP or production offshore.
Rather than provide a blanket veto over company decisions, the DoD equity should
instead aim to offer the government some degree of voice and visibility with respect to
decisions that could negatively impact national security.

In general, the types of control rights and remedies that are commonly provided to
private preferred equity holders may offer an appropriate template. Common control
provisions for preferred equity holders include veto rights over M&A and IP dispositions,
as well as covenants requiring high standards for security.

The 2025 MP Materials transaction illustrates this approach: the government received
non-voting preferred equity and a warrant, with covenants (rather than voting rights)
controlling for key risks such as foreign ownership, customer selection, and asset
disposition.

These control mechanisms can also be further limited to specific time periods or
geographic regions. Board observer seats, or mutually selected independent board
members are also common mechanisms for shareholders to exercise influence in a
balanced manner.

Since these terms are common in industry, they may also be perceived as less intrusive
than other formulations—such as arrangements like golden shares.

3. Oversight Mechanisms: Equity investing has generally been carried out under the
aegis of the DoD’s industrial policy toolkit, such as Title Il Fund (Harrell, 2025). The DoD
currently collects information about its industrial policy activities via the National Defense
Industrial Strategy, which reports on overall progress across several qualitative levels of
effort for strengthening the industrial base, such as “onshoring critical production
capacity.” The DoD also reports in ad hoc briefings on its use of the DPA. The Office of
Strategic Capital is required to submit an annual report.

Equity investments are powerful industrial policy actions with the potential to have broad
effects on the economy and society. Proper oversight is required to provide
accountability to Congress and transparency to the taxpayer. At the same time,
Congress is not well-positioned to oversee day-to-day investment decision-making.
Considerations that must be balanced include data privacy (including specific deal
terms, as well as information provided to the government as part of company board
reporting), ethical oversight, investment performance metrics, and other non-pecuniary
performance metrics. The oversight mechanism should be designed to allow Congress
to assess the financial performance and strategic impact of the DoD’s equity
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investments in a timely manner and to mandate timely reporting of urgent updates
involving risk. Important information to be transmitted should include the following:

a. Financial Statements: A balance sheet and other financial statements reflecting
the financial performance of the government’s equity positions. Data should
include the current fair value of the DoD’s equity portfolio and the amount paid for
those assets.

b. Accounting/Scoring: An explanation of how and when equity stakes are valued.

c. Fund Performance Metrics: Relevant information on the activities and results of
government equity investing activities (National Defense Authorization Act,
2025b). This could include default and recovery rates, private capital mobilized,
and ROI.

d. Risk Management Considerations: Portfolio concentration and performance
against anticipated results.

e. Impact on DIB: Impacts on small businesses (e.g., financial fragility metrics,
supply chain resiliency impact), technology performance milestones, NAICS
code, or investment locations.

This information could be provided to Congress across a range of form factors, such as
a public annual report, a classified annual report, or in-person briefings. Congress
should consider expanding these to include an “investment scorecard” for information on
how equity investments are being managed across the DoD.

Ad hoc briefings may also be required if triggered by certain events (e.g., investments
above some threshold size). For instance, the U.S. Development Finance Corporation
(DFC) provides prenotification to the congressional foreign affairs committees if a deal
over $20 million is intended to be transacted (22 U.S.C. § 9656). Ad hoc briefings may
also be helpful in scenarios involving the acquisition of majority ownership of firms,
controlling stakes, or major breaches of covenants.

4. Internal Governance: Given the compliance and ethics risks outlined above, programs
engaging in government equity investing will require thoughtful internal governance
systems. Strong governance can protect the taxpayer from abuse and ensure
satisfactory transparency about significant industrial policy decisions. Strong internal
guardrails will be required to prevent misuse of authority and ensure accountability.

Among private investment firms, a critical governance role for equity investing is often
the investment committee (IC). The purpose of this committee, often composed of senior
investment professionals, is to ensure each investment is conducted in accordance with
an agreed investment policy, such as the investment mandate (Miranda & Corcoran,
2026). For governance purposes, the committee provides a forum for making sound
investment decisions, as well as a written record of how investment decisions were
made.

In the private sector, a chief compliance officer (CCO) is typically considered a
requirement for organizations conducting complex financial transactions. The
Department of Justice’s Evaluation of Corporate Compliance Programs (ECCP)—the
authoritative guidance federal prosecutors use to assess compliance adequacy—calls
for a designated CCO with genuine independence (defined partly as maintaining a
separate line of reporting) from the deal teams they oversee (Department of Justice,
2024). A DoD equity program should designate a CCO, ombudsperson, or comparable
official with a direct reporting line to senior leadership and sufficient resources for
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ongoing monitoring. In addition, particularly for complex financial issues, a chief audit
executive, which can provide a strong and thorough internal audit function and facilitate
independent outside audits, is standard.

Another common approach is inspector general offices, independent oversight officials
established across the federal government with authority to conduct audits,
investigations, and evaluations of their host agency’s programs and operations. The
DFC created a dedicated Inspector General that conducts both audits (covering financial
statements, cybersecurity, and payment integrity) and discretionary performance audits
and reports regularly to Congress, the DFC Board of Directors, and DFC management
(International Development Finance Corporation, 2026).

5. Portfolio Risk Management and Exit Policy: Among private investment firms, a range
of sophisticated risk management tactics are used to prevent negative portfolio
outcomes. Leading asset managers employ dedicated quantitative teams, proprietary
models, and real-time monitoring systems to manage risks such as outsized losses,
illiquidity, and overconcentration. Selected methodologies include

a. Stress testing and scenario analysis: Asset management firms often use
stress testing to evaluate how well portfolios would perform under extreme but
plausible scenarios, including financial crises or changing interest rates (Kenton,
2023). In the private sector, such stress testing is often required by law.

b. Liquidity risk management: Investment firms often use models of portfolio
liquidity, such as “time to liquidation” or “market depth” to design portfolios
(BlackRock Investment Institute, 2014). This may be relevant for government
equity investments, which could concentrate in capital-intensive sectors. If an
asset cannot be sold without significant value loss, exiting that asset may be
painful for the owner, making continued support more likely.

c. Concentration limits and exposure caps: Investment firms often maintain
“‘exposure limits” to prevent excessive investment in single companies, sectors,
or regions (AssetVantage, 2026). Portfolio rebalancing may be required when
exposure limits are reached.

In practice, the application of portfolio risk management mechanisms like these can
involve complex mathematical analysis. Applying these methodologies in practice can
require expertise as well as experience managing large portfolios of assets in related
sectors. Managing the risk of an equity portfolio in accordance with industry best
practices will require the development of a tailored risk-management approach by an
expert team.

Conclusion

U.S. national security increasingly depends on economic and industrial resiliency. Where
traditional acquisition tools struggle—supporting capital-intensive projects in sensitive
industries—equity instruments may have a unique role.

However, equity investments also create novel opportunities for abuse by government
due to their complexity, power, and challenging incentives. To take advantage of this tool, the
DoD will need to invest in its own acquisition and oversight capabilities and implement proven
best practices to control risks.
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Abstract
The Department of Defense Munitions Requirements Process provides the analytical foundation
for identifying and prioritizing joint force munitions needed to execute approved war plans, yet its
historical focus on U.S.-only operational demand limits its ability to account for the increasingly
coalition-dependent character of contemporary conflict. This paper argues that the existing
framework is insufficient and should be expanded to incorporate two critical dimensions: allied
and partner equipping, and co-production of key munitions with trusted foreign defense industries.

Drawing on a comparative assessment of established analytical methodologies and emerging
policy guidance on industrial base resilience and partner capability development, this paper
identifies seams and statutory constraints that complicate integrating allied and partner
considerations into munitions planning. It evaluates how incorporating allied and partner demand
signals and co-production capacity could affect demand forecasting, risk/burden sharing, and
resourcing trade-offs within resource allocation cycles.

The analysis also examines the distinct strategic considerations associated with defense articles
provided under the Taiwan Relations Act of 1979 and emerging bilateral and trilateral initiatives,
given their role in deterrence, industrial surge capacity, and regional stability. This paper
concludes by proposing an expanded, coalition-integrated munitions requirements framework to
improve analytical coherence, strengthen industrial resilience, and support credible collective
deterrence.

Introduction: Institutional Design and the Credibility of Deterrence

Modeling and simulation outputs and recent wargames consistently reveal a recurring
operational vulnerability: U.S. and allied munitions stockpiles are depleted far faster than current
planning assumptions anticipate, exposing a growing gap between operational demand and
industrial capacity (Center for Strategic and International Studies [CSIS], 2025). This divergence
between projected requirements and available inventories raises fundamental questions about
the adequacy of existing munitions planning frameworks.

Recent analyses have highlighted declining stockpile depth, limited industrial surge
capacity, and extended production timelines for high-demand precision munitions (Clark et al.,
2025; Fusco et al., 2025; Greenwalt & Patt, 2025). While much of the current literature
emphasizes resourcing and industrial capacity constraints, far less attention has been paid to
how the architecture of the requirements generation process itself shapes demand signals and
conditions industrial response. In practice, what appears downstream as industrial shortfalls
often originates upstream in the institutional design of planning methodologies.

This dynamic is increasingly reflected in analysis of the defense industrial base, which
argues that U.S. munitions strategy has overemphasized depth—the ability to produce large
quantities of narrow sets of systems—at the expense of breadth, or the diversity of munitions,
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suppliers, and production pathways required for resilience (McGinn, 2026). Rather than
mitigating risks, a depth-centric approach can reinforce structural fragility by concentrating
production and limiting the system’s ability to respond to disruption or shifting operational
demands.

These limitations are particularly consequential in coalition-dependent and logistically
contested environments. Emerging initiatives such as AUKUS and the trilateral security
partnership among Australia, the United Kingdom, and the United States illustrate how
expanding production across allied networks can enhance resilience, adaptability, and
operational reach (Lehn, 2026). Recent conflicts reinforce these concerns: Russia’s invasion of
Ukraine demonstrated how quickly precision-guided munitions and critical enablers can be
depleted and exposed the fragility of global production pipelines (GAO, 2024). In the Indo-
Pacific, U.S. strategy anticipates sustained, multi-domain operations against a peer adversary; a
depth-centric industrial model risks proving insufficient in both scale and flexibility (Paparo,
2025).

ADM Paparo’s characterization of the region’s time—distance challenge further
underscores the urgency of these issues, highlighting how the ability to act inside the
adversary’s decision cycle—through accelerated sensing, movement, and weapons delivery—
directly intersects with the industrial and coalition-based reforms this paper evaluates (Paparo,
2026). As he emphasizes,

Deterrence doesn’t start at the shoreline—it starts with the ability to integrate, train,
secure, sustain, and scale what the fight requires—at speed, at scale, and with allies and
partners. Faster than the problem changes and faster than the competitor can adjust. And that’s
why we’re operationalizing readiness.

This suggests that improving industrial resilience is not solely a matter of increasing
production, but of redesigning the institutional mechanisms that generate and structure demand
in the first place.

To understand why these vulnerabilities persist and how they intersect with coalition and
industrial reforms, it is necessary to examine the historical and institutional context of U.S.
munitions planning, including the intricacies of the munitions requirements-generation process
and industrial base structures.

This paper asks, How can the Department of Defense (DoD) modernize the Munitions
Requirements Process (MRP) to incorporate coalition demand and allied industrial capacity
while preserving the institutional separation between Title 10 operational planning and Title 22
security cooperation authorities? Addressing this question requires examining how institutional
design shapes demand signals, industrial planning, and coalition readiness in an era of
coalition-dependent deterrence.

Research Design

This paper offers a qualitative policy analysis drawing on existing literature on defense
industrial base resilience, munitions planning processes, and security cooperation authorities. It
compares the structure of the DoD MRP with statutory frameworks governing partner equipping
to identify structural seams that affect demand forecasting and industrial planning. The analysis
synthesizes policy guidance, congressional reports, and defense industrial base studies to
develop recommendations for a coalition-integrated planning framework.

Foundations and Enduring Limitations of the Munitions Requirements Process

The DoD MRP is the primary analytic mechanism used to estimate the quantity of
munitions required to execute approved operational plans. The U.S. MRP, as it exists today,
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traces its formal establishment in the late 1990s (Kress, n.d.). Codified in DoD Instruction
3000.04, the MRP cycle begins with the DIA threat assessment. It is structured around the
Combatant Command (CCMD) Phased Threat Distribution (PTD) conference, during which
threats are allocated among the theater components. Following the PTD conference, each
military service conducts independent modeling and simulation (M&S) and convenes an internal
Munitions Requirements Process Review Board (MRPRB) to validate and adjust to account for
planning constraints, including projected force posture, weapon effectiveness, range, and
magazine depth. The service then produces a sufficiency assessment report, intended to inform
its Program Objective Memorandum (POM) investments, and provides a copy to the CCMDs.
The CCMD assesses the service’s quantitative and qualitative data to inform their Operational
Risk Assessment (ORA), which is subsequently submitted to the Joint Staff to inform the POM
cycle (DoD, 2018).

Although designed to support POM decisions and enhance collaboration among
CCMDs, it fails to achieve either objective effectively (GAO, 2002). The mechanics of the
process are clear; the strategic assumptions embedded within it are less visible but far more
consequential. The consequences of these embedded assumptions extend beyond planning
mechanics—they shape how risk is defined, absorbed, and transmitted through the broader
defense system.

The MRP evolved within a planning paradigm that emphasized U.S.-centric operations,
predictable timelines, and available surge capacity. It is implicitly premised on linear escalation
dynamics and relatively static weapons employment concepts—assumptions increasingly
misaligned with contemporary warfare, which is often characterized by distributed operations,
contested logistics, and rapid consumption rates (CSIS, 2024). These limitations are particularly
consequential in coalition-dependent theaters, where U.S. munitions planning is closely
intertwined with allied demand, interoperability requirements, and shared production capacity.
They are further complicated by statutory and policy frameworks governing the provision of
defense articles to partners, with the most notable in the Pacific being the Taiwan Relations Act
(TRA), which generates additional operational and strategic demand signals not fully captured
within existing requirements models.

Emerging technologies further destabilize forecast-based planning. Rapid adaptation of
long-range precision weapons, integrated countermeasures, adaptive targeting systems, and
the use of attritable systems compress technology cycles and accelerate expenditure rates.
Cost asymmetries between relatively inexpensive offensive systems and more costly defensive
responses compound these pressures (Black, 2025).

Greenwalt and Patt (2025) argue that requirements systems remain oriented toward a
forecast-centric model of conflict that assumes stable threats and predictable trajectories. In
munitions planning, this orientation incentivizes organic optimization against static scenarios
while discounting rapid technology adaptation, learning competition, and accelerated
expenditure rates. Adversaries operating on technology cycles measured in months rather than
decades can thus explore assumptions embedded in requirements models, contributing to
persistent underestimation of demand and erosion in deterrence credibility (Greenwalt & Patt,
2025).

Without structural adjustments, current munitions requirements methodologies risk
underestimating both the scale and duration of consumption in high-intensity conflict. The result
is not simply an inventory imbalance, but diminished deterrence credibility and reduced capacity
to sustain decisive operations.
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The Evolution of the U.S. Defense Industrial Base: From Consolidation to Constraint

The U.S. defense industrial base as it exists today is the product of generations, shaped
incrementally as the strategic landscape evolved. It reflects decades of institutionalized demand
assumptions embedded within the MRP, which in turn informed procurement and shaped
production decisions. Major changes in the international security landscape have historically
driven cyclical fluctuations in U.S. defense spending, marked by periods of boom and bust.
While it inadequately forecasted recent shifts, it also lacked the agility to respond to the
demands of modern strategic competition (Sullivan, 2024).

Figure 1 demonstrates the shrinking pool of U.S. defense prime contractors between
1990 and 2025, precipitated by the collapse of the Soviet Union, which initiated a sustained
decline in companies operating across all major defense systems (e.g., fixed-wing aircraft,
missiles, ships, munitions). As a result, major defense firms merged over the last two decades,
falling from 51 major companies to only six large prime contractors — Boeing, Lockheed Martin,
Northrop Grumman, RTX (formerly Raytheon), Huntington Ingalls Industries, and General
Dynamics (CSIS, 2025).

40
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Figure 1. U.S. Defense Prime Contractors, 1990-2025
(Wasser & Sheers, 2025)

Table 1 illustrates the stark mismatch between annual and peak production rates for key
U.S. munitions, revealing the extraordinary time and investment needed to procure 10,000 units
even under maximum surge conditions. High-end weapons such as the SM-6 and JASSM-ER
demand particularly lengthy timelines—with approximately $33 billion and 80 years for 10,000
SM-6s, and $10 billion and 19 years for the same quantity of JASSM-ERs—especially when
contrasted with simpler, short-range munitions like SDBs and JDAMs.
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Table 1. Estimated Production Timelines and Costs for Selected U.S. Munitions
Mitchell Institute for Aerospace Studies, 2023

Cost to Time to acquire

Average Highest

annual one-vear acquire 10,000 weapons at
. yeal 10,000 the highest one-
production production .
rate rate weapons year production
rate

SM-6 115 125 $33 billion 80 years
JASSM-ER 257 525 $10 billion 19 years
Notional new 2,500 5,000 $3 billion 2-4 years
stand-in weapon
SDB Il 1,716 2,910 $1.86 billion 3 years
SDB | 2,500 6,878 $.040 billion 1.5 years
JDAM 16,780 43,594 $0.30 billion 0.2 years

Figure 2 underscores the broader strategic implications of these constraints. If
“production is deterrence,” then enabling Taiwan to withstand potential aggression from the
People’s Republic of China (PRC) requires an industrial base capable of surging munitions
output not only for U.S. forces but also for allies and partners who rely on these systems to
maintain deterrence postures and promote regional stability.

$12 USD, Billions

10

0 I

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

Note. Pilot training, contractor support, and select logistics services are omitted.

Figure 2. Sales to Taiwan Containing Platforms or Products Sourced from the U.S. Defense
Industrial Base
(Wasser & Sheers, 2025)

The RAND Commission on the National Defense Strategy (2024) notes that allies and
partners are foundational to U.S. security, and effective deterrence requires integrated
capabilities, interoperability, and collective resolve. The Commission highlights co-production,
coordinated industrial base investments, and streamlined technology sharing to turn coalition
plans into actionable capability. Achieving this depends on modernization in the Federal
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Acquisition Regulation (FAR) to reduce regulatory friction, rapidly adapt commercial practices,
and create predictable demand signals. This recently implemented reform—coupled with
procurement practices like steady demand signals and multiyear procurement plans—uwill
enable small and middle-tier suppliers to scale production and better support joint requirements
(CSIS, 2026).

The resilience of the defense industrial base depends not only on funding levels but on
the stability and credibility of demand signals generated by the requirements process. Small
businesses—critical suppliers of specialized components, advanced manufacturing capabilities,
and emerging technologies—rely on predictable procurement pathways and multiyear planning
horizons to scale production (CSIS, 2026). Fluctuating requirements or fragmented decisions
disproportionately affect these firms, eroding surge capacity and weakening the innovation
ecosystem that underpins long-term military advantage.

Despite significant changes in the global security environment over the past three
decades, the MRP has not fully adapted. It does not systematically account for munitions
needed to support allies and key partners, nor does it incorporate co-production initiatives that
could expand industrial capacity and reduce risk. This narrow focus risks miscalculating
aggregate demand, undermining coalition readiness, and constraining deterrence options.

Title 10 and Title 22: Institutional Seams or Structural Fault Lines in Coalition Munitions
Planning?

Under Title 10, the DoD is responsible for organizing, training, and equipping U.S. forces
to execute approved war plans, a mandate codified in the statutory missions of the military
departments and rooted in the post—Goldwater-Nichols division of responsibilities (United States
Congress, 1986). The MRP is embedded within this construct, deriving demand from force-
planning scenarios, threat assessments and physics-based modeling, producing analytically
coherent, sufficiency-oriented requirements for U.S. forces (DoD, 2018). Through the Planning,
Programming, Budgeting, and Execution (PPBE) process, these requirements signal the
defense industrial base to sustain the operational demand generated endogenously within the
DoD'’s force-development system.

In contrast, Title 22 authorities govern the provision of defense articles and security
assistance to foreign partners. These authorities authorize foreign military sales (FMS), security
assistance, and defense article transfers, including those executed under Presidential
Drawdown Authority (PDA). Managed primarily by the Department of State and implemented
through statutes such as the Arms Export Control Act, Foreign Assistance Act, and TRA, these
mechanisms are transaction-based, politically mediated, and subject to congressional
notification and diplomatic prioritization (Congressional Research Service, 2020; Kane, 2016).
As a result, allied and partner demand enters the system exogenously through security
cooperation channels rather than through the forecast-based modeling processes that inform
the DoD'’s internal requirements.

Although both Title 10 and Title 22 systems are designed to mitigate risk, they operate in
fundamentally different domains—operational versus political—creating structural misalignment
in how demand is generated. Title 10 focuses on reducing risk in executing contingency
operations, while Title 22 is designed to manage diplomatic, escalation, and political risks
associated with security assistance. Despite these divergent logics, the industrial capacity that
supports both systems is unitary: the same industrial base and production lines must supply
U.S. operational requirements and partner-equipping programs. Although Title 10 and Title 22
authorities operate under distinct legal and bureaucratic frameworks, they ultimately rely on the
same industrial base and production lines. This creates a structural condition in which
operational demand and partner equipping are governed separately but remain industrially
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interdependent. Table 2 illustrates these institutional distinctions between Title 10 and Title 22
authorities that generate these parallel signals, while Table 1 formalizes their underlying
structural framework. The resulting bifurcation manifests as bureaucratic friction but also
generates parallel signals that distort industrial planning, obscure coalition requirements, and
shift critical trade-offs from analytical planning processes to political decision points.

Table 2. Title 10 and Title 22 Institutional Seams in Munitions Demand Generation

Dimension Title 10 Title 22
P Equip the U.S. Joint Force to achieve Enable partner capacity and support
urpose ; e :
operational objectives strategic deterrence
Strategic Mitigate operational risks in executing Mitigate diplomatic and escalation risks
Objective contingency operations

Forecast-based expenditures in
executing approved war plans

Case-by-case transfers driven by real-

Time Horizon - . .
time contingencies

Demand Combatant Command Operational Plan | Partner requests and political
Source (OPLAN) requirements prioritization
. PPBE / POM processes Security assistance and assistance
Budgeting
accounts
Decision Military Departments and the Secretary | State Department with congressional
Authority of Defense oversight

Title 10 Path: Warfighting Requirements

Title 22 Path: Security Assistance

DIA Threat Assessment
Defense Intelligence Agency analyzes adversary capabilities
and operational environment to inform requirements.

Partner Request

Foreign partner nations submit capability requirements
through diplomatic channels.

Industrial Production Orders
Production contracts issued based on
validated requirements and budget authority.

Defense Industrial Base
(Shared Production Capacity)

Figure 3. Title 10 and Title 22 Institutional Seams in Munitions Demand Generation

U.S. policy governing the provisions of defense articles to Taiwan illustrates the
implications of this divide. The TRA directs that the United States “make available to Taiwan
such defense articles and services in such quantity as may be necessary to enable Taiwan to
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maintain a sufficient self-defense capability” (Taiwan Relations Act, 1979). This statutory
language establishes a strategic obligation rather than a discretionary or episodic policy choice.
Subsequent legislation has reinforced this requirement by directing the DoD to support the
acceleration of Taiwan-related defense articles, many of which are munitions-intensive and
constitute a predictable and recurring demand signal.

Despite this statutory clarity, Taiwan-related munitions demand is generally treated as
external to the formal MRP and is often addressed through ad hoc security cooperation
mechanisms rather than integrated into demand forecasting. The absence of these
requirements in core munitions planning risks understating total demand and misaligning
industrial capacity with legally mandated policy objectives, reinforcing the structural disconnect
between operational planning and partner equipping that characterizes the Title 10-Title 22
divide.

Rearchitecting the Munitions Requirements Process for Coalition-integrated Deterrence

The limitations of the current MRP are not solely a function of resource constraints, but
of how demand itself is defined and generated. To address this structural shortfall, this paper
introduces the Coalition Munitions Integration Framework (CMIF)—a demand-generation and
industrial-alignment model designed to integrate U.S., allied, and partner munitions
requirements into a unified analytical structure.

The CMIF departs from the traditional U.S.-centric sufficiency model by explicitly
incorporating coalition demand signals and distributed production capacity into early-stage
planning. Rather than treating allied equipping and co-production as external or reactive
considerations, the framework embeds them within the core analytical processes that shape
requirements, resourcing, and industrial planning decisions.

Conceptually, the CMIF is organized across three interdependent layers. The U.S.
Requirements Core retains primacy, anchoring the framework in validated operational plans and
Title 10 responsibilities. Surrounding this core, the Allied Equipping Layer integrates partner
demand signals into modeling and simulation outputs, enabling planners to estimate aggregate
coalition consumption requirements. The outer Co-Production Capacity Ring captures the
contributions of allied and partner industrial bases, enabling a more accurate assessment of
surge capacity, supply chain resilience, and distributed manufacturing potential. Together, these
elements form a coalition-oriented demand and production framework (see Figure 4).

Figure 4. Coalition Munitions Integration Framework

Align combined demand with
industrial capacity through shared
production planning and coordinated

investment strategies.

Incorporate allied and partner
demand forecasting into early ~

modeling phases through data

sharing and governance Traditional Joint Munitions Planning

mechanisms. System modeling and service-centric
Munitions Requirements Board
processes form the baseline foundation

for all munitions planning activities.
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Operationalizing the CMIF requires three institutional adjustments. First, allied and
partner demand signals must be incorporated into early-stage modeling inputs within the MRP
cycle, enabling estimation of total coalition requirements rather than U.S.-only demand. Second,
co-production arrangements with trusted partners must be integrated into industrial capacity
models to reflect the realities of distributed manufacturing and allied surge capacity. Third,
governance mechanisms—potentially coordinated through existing security cooperation
structures—must enable structured data sharing among the services, combatant commands,
and key partners.

Importantly, the CMIF does not collapse the statutory distinction between Title 10 and
Title 22 authorities. Instead, it preserves their legal separation while analytically integrating their
effects at the point of demand generation. In doing so, the framework reduces the current
reliance on ad hoc political decision-making to reconcile competing demands on a shared
industrial base.

By aligning operational planning, coalition requirements, and industrial capacity within a
single analytical framework, the CMIF enables more accurate demand forecasting, more
efficient resource allocation, and more credible deterrence outcomes. In contrast to the existing
model—where industrial shortfalls are often discovered only after requirements are validated—
the CMIF allows planners to identify and mitigate risk upstream, before crisis conditions force
reactive adjustments.

Implications and Expected Outcomes

The CMIF has significant implications for accelerating credible deterrence in the Indo-
Pacific and beyond while advancing U.S. strategic primacy. Current processes estimate only
U.S. requirements, overlooking coalition demand and shared operational needs, creating a
coalition demand gap. This gap is magnified in the Indo-Pacific by contested logistics, extended
lead times, the tyranny of distance, and limited replenishment options. Expanding U.S. domestic
industrial capacity to a collaborative production network with allies and partners addresses
these constraints, strengthens partnerships, enhances supply chain resilience, and mitigates
production bottlenecks that contribute to long-lead times and costly sustainment.

Third, the framework enables the United States to demonstrate rapid response,
delivering prompt defense articles that signal commitment and strengthen deterrence. Lastly,
enabling coordinated, data-driven planning enables the model to generate predictable demand
signals for industry and allied partners, fostering preparedness and aligning coalition readiness
with broader, shared strategic objectives. Collectively, this model institutionalizes an integrated
planning framework that strengthens U.S. leadership and maximizes coalition effectiveness.

Conclusion

This paper argues that the institutional separation between Title 10 warfighting planning
and Title 22 security assistance authorities produces structural distortions in munitions demand
forecasting. In an era where coalition capability is integral to operational success, this
separation is no longer a minor bureaucratic inefficiency, but a strategically consequential
limitation.

The contemporary security environment—shaped by the People’s Republic of China’s
rapid military modernization, emerging patterns of cooperation among revisionist states, and the
proliferation and militarization of low-cost technologies—demands a more integrated approach
to deterrence. As the strategic landscape evolves, the United States must leverage the defense
industrial base not only as a procurement system but also as an instrument of statecraft. This
requires targeted investments, predictable demand signals, and deeper cooperation with trusted
allies and partners to sustain the balance of power.

In the Indo-Pacific, where deterrence depends on distributed operations, contested
logistics, and coalition integration, munitions planning can no longer remain a national
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sufficiency exercise. Treating allied and partner requirements as external to formal planning
processes risks underestimating total demand, misaligning industrial capacity, and weakening
deterrence credibility.

The CMIF provides a path forward by integrating allied demand forecasting and co-
production capacity into the existing MRP. By aligning operational planning, coalition
requirements, and industrial realities, this framework would allow planners to model total
coalition demand, manage industrial risk more efficiently, and synchronize production capacity
with operational plans before crisis conditions force reactive political decisions.

Ultimately, strengthening deterrence in the Indo-Pacific requires institutional alignment
between operational planning, industrial capacity, and alliance commitments. Modernizing the
MRP to incorporate coalition demand signals is therefore not merely a procedural reform but a
strategic adaptation to the realities of contemporary coalition warfare.
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PANEL 16. ENGINEERING RESILIENCE IN CONTESTED
LOGISTICS: RELAY-BASED HYBRID HUBS, TECHNICAL DATA
OWNERSHIP, AND MANUFACTURING SIMULATION

Thursday, May 7, 2026, 1145 — 1300 ET (0845 - 1000 PT)

Panel Summary:

In the face of long distances, high-threat environments, and systemic data dependencies, traditional
logistics models are no longer sufficient to ensure mission success. This panel explores cutting-edge
strategies to secure the "Sustainment War" through three critical vectors: the construction of distributed
logistics hubs on remote islands in the Western Pacific, the transformation of the Department into a
Digital OEM to break vendor lock, and the use of advanced Modeling and Simulation (M&S) to link
factory production capacity directly to field effectiveness. By integrating Al-powered grids with sea-
based relay nodes, these researchers present a scalable framework for converting logistical
vulnerabilities into an asymmetric warfighting advantage.

Chair: CDR Chris O'Connor, USN, Logistics Warfare Chair, Office of Warfare Studies, Naval
Postgraduate School

Panel Presenters:

Constructing a Logistics Hub through the Integration of Remote Border Islands and
Offshore Ocean Platforms — Captain Atsushi Yanagita, Japan Maritime Self-Defense Force

Toward an Al-Powered Logistics Grid for Maintenance, Repair, and Overhaul: Why the
DoW Must Become a Digital OEM to Win the Sustainment War — Jen Gebhardt, Govini

From Factory to Field: Modeling Production Capacity and Logistics Effectiveness for
Defense Systems — Michael Belisle, Northrop Grumman Corporation

CDR Chris O'Connor, USN—is the Logistics Warfare Chair and Head of the
Futures Group at the Naval Postgraduate School (NPS) Naval Warfare Studies
Institute. A 2003 U.S. Naval Academy graduate, he specializes in strategic
planning, force design, and contested logistics, previously serving at NATO
Supreme Headquarters Allied Powers Europe (SHAPE).
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Constructing a Logistics Hub through the Integration of
Remote Border Islands and Offshore Ocean Platforms

Captain Atsushi Yanagita—is currently the Director of the Future Warfare and Logistics Studies Office at
the Japan Maritime Self-Defense Force (JMSDF) Command and Staff College as well as a doctoral
student in the Postgraduate School of Applied Environmental Systems at the Tokyo University of Marine
Science and Technology. [y_atsushi1@inet.msdf.mod.go.jp, atsushi.yanagita@piano.ocn.ne.jp]

Abstract

This study examines whether a relay-based hybrid hub linking Japan’s remote border islands with
offshore ocean platforms can improve logistics performance in the Western Pacific under
contested and disrupted conditions. Focusing on Minamitori Island and Okinotori Island, it
addresses the sustainment gap between Japan, Guam, and Hawaii by comparing direct-route
and relay-route models across six military and disaster-response scenarios. The concept is
evaluated using four key performance indicators: Delivery, Distribution, Resilience, and
Sustainment. Results indicate that relay routing consistently outperforms direct transport,
especially in severe conditions. In the high-threat scenario, delivery probability rises from 47.9%
to 65.6%, operational availability from 53.2% to 71.7%, and forward Days of Supply by about 2—
3.5 days. These gains derive from a 72-hour buffer that absorbs disruption, supports limited
inspection and repair, and enables redistribution in smaller lots. The study concludes that
resilience through distribution provides a practical and scalable framework for sustaining maritime
operations in contested environments.

Introduction

The principal Sea Lines of Communication (SLOCs) that support U.S. and allied
maritime operations in the Indo-Pacific form a long and exposed arc extending from the
continental United States through Hawaii and Guam to Japan. In the Western Pacific, this
geography creates a persistent logistics problem: sustainment must be delivered across long
distances, through harsh maritime conditions, and under the growing possibility of disruption by
anti-access/area-denial (A2/AD) threats. The issue is therefore not simply how to replenish
forces at sea, but how to preserve delivery reliability and sustainment endurance when routes
are delayed, degraded, or contested.

At the center of this problem lies a specific operational gap. Between Japan, Guam, and
Hawaii, there are few intermediate sustainment nodes capable of receiving, holding,
redistributing, or recovering logistics flows. As a result, operational logistics remain heavily
dependent on direct delivery and return-to-homeport cycles. This dependence reduces
redundancy, constrains routing flexibility, and increases the likelihood that weather, port
closures, mechanical interruptions, or hostile action will translate directly into a mission-level
logistics failure.

Within this theater, Minamitori Island and Okinotori Island occupy positions of unusual
strategic relevance. As remote Japanese border islands, they contribute to sovereignty,
maritime domain awareness, and the maintenance of Japan’s extensive Exclusive Economic
Zone (EEZ). They also present a largely underdeveloped opportunity for distributed
sustainment. Japanese policy has already supported incremental infrastructure development on
remote islands, including berthing, mooring, and limited port functions. At the same time,
Japan’s National Defense Strategy and Defense Buildup Program, both issued in 2022,
emphasize resilience, sustainment, automation, and manpower-efficient capability design.
Taken together, these trends suggest that remote islands should be considered not only as
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symbolic or administrative outposts, but also as potential components of an operational logistics
architecture.

Yet an important gap remains between policy direction and operational design. While
current defense and infrastructure policies support resilience and remote-island development in
general terms, they do not by themselves provide a concrete sustainment architecture for the
mid-ocean logistics gap in the Western Pacific. Existing afloat logistics capabilities, including
Combat Logistics Force operations, underway replenishment, and broader sea-basing
concepts, remain indispensable. However, they continue to depend heavily on secure access to
ports, airfields, anchorages, and fixed support infrastructure. In a disrupted or contested
environment, those dependencies may become critical vulnerabilities rather than reliable
enablers.

This study addresses that gap by proposing a relay-based hybrid logistics hub that
integrates remote border islands with offshore ocean platforms. Rather than treating Minamitori
Island and Okinotori Island as isolated points, the concept treats them as distributed
sustainment nodes within a wider network linking Japan, Guam, Hawaii, and Okinawa. The core
operational logic is straightforward: by inserting intermediate nodes capable of pre-positioning
supplies, absorbing temporary disruption, enabling limited maintenance, and supporting onward
redistribution, the logistics system can convert some forms of mission-ending delivery failure
into manageable delay. In this sense, the concept is not designed primarily to maximize
peacetime efficiency, but to preserve continuity under conditions of friction.

Because the maritime environment around both islands is characterized by typhoons,
high sea states, and limited fixed infrastructure, the proposed architecture emphasizes mobility,
modularity, and survivability. It therefore considers hybrid offshore support forms, including
semi-submersible structures and Floating Production, Storage, and Offloading (FPSO)-derived
configurations, as part of a scalable sustainment design. This approach is consistent with the
logic of Distributed Maritime Operations (DMO), Expeditionary Advanced Base Operations
(EABO), and contested logistics more broadly: combat power and sustainment capacity must be
dispersed, adaptable, and able to recover under disruption rather than concentrated in a small
number of fixed locations.

Against that background, this paper addresses two research questions. First, to what
extent can a relay-based hybrid hub integrating remote border islands and offshore platforms
improve logistics effectiveness in the Western Pacific under contested conditions? Second,
which design features most strongly shape that effectiveness, particularly redundancy, rerouting
capability, autonomy and uncrewed operations, and semi-submersible offshore storage?

To answer these questions, the paper evaluates the proposed concept through four key
performance indicators (KPIs): Delivery, Distribution, Resilience, and Sustainment. Delivery
refers to the probability that supplies successfully arrive at the forward destination. Distribution
refers to the probability that at least one logistics route remains viable under disruption.
Resilience refers to operational availability under degraded conditions. Sustainment refers to
forward Days of Supply (DOS), or the duration for which operational demand can be covered at
the forward edge. Together, these measures allow the analysis to assess not merely whether
the concept is feasible in engineering terms, but whether it materially improves logistics
performance under high-friction conditions.

This paper identifies the mid-ocean sustainment gap, proposes a relay-based hybrid hub
linking remote islands and offshore platforms, and evaluates its effects on delivery assurance,
routing robustness, operational continuity, and forward sustainment.
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Figure 1. Japan’s EEZ and Border Islands-

Problem Statement and Analytical Framework
Background and Problem Definition

Remote border islands are commonly understood as instruments of sovereignty, maritime
security, and resource governance. In Japan’s case, these functions are supported through a
combination of legal authority, infrastructure investment, and administrative continuity. The Act
on Special Measures for the Preservation of Remote Border Islands and related infrastructure
programs have sustained habitation, transportation access, and basic port functions on selected
islands. These measures are important not only for territorial administration, but also because
they preserve the minimum physical and institutional conditions from which future sustainment
functions may develop.

For the purposes of this study, however, the significance of remote islands is not primarily
legal or symbolic. It is operational. In the Western Pacific, long sea distances, severe weather
exposure, limited intermediate port capacity, and the growing possibility of disruption under anti-
access/area-denial (A2/AD) conditions combine to undermine logistics reliability. Under these
conditions, the central problem is not merely the movement of supplies from origin to destination,
but the absence of intermediate nodes capable of receiving, holding, redistributing, and
recovering logistics flows when direct delivery is delayed or interrupted.

Japan’s recent defense policy sharpens this requirement. The National Defense Strategy,
the Defense Buildup Program, and subsequent white papers place resilience, sustainment,
automation, and manpower efficiency near the center of future force design. Read operationally,
these documents imply two requirements. First, logistics systems must reduce excessive
dependence on a small number of fixed bases. Second, they must become more capable of
integrating civilian transportation capacity, modular infrastructure, and remote or low-manning
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support functions under appropriate legal and command arrangements. Yet policy direction alone
does not resolve the theater-level architecture problem. The question remains how these
principles should be translated into a practical sustainment network across the mid-ocean gap of
the Western Pacific.

This paper defines that gap as a network problem. Existing logistics systems remain
overly dependent on direct delivery and return-to-homeport cycles. Such dependence constrains
routing options, limits redundancy, and makes disruption disproportionately costly. Weather, port
denial, mechanical interruption, or hostile action can therefore quickly propagate from local
friction to theater-level sustainment failure. The problem addressed here is how to reduce that
fragility through a distributed architecture centered on relay-based hybrid hubs linking remote
islands and offshore support forms.

Prior Research and Theoretical Lineage

The proposed concept is grounded in a long intellectual tradition in logistics and maritime
operations. Classical logistics thought identified the enduring relationship between lines of
operation, bases, and combat endurance. Jomini (1862) emphasized the strategic importance of
lines of communication. Thorpe (1986) treated logistics as a national function re-quiring
advanced preparation and coordination. Eccles (1959), writing from a naval perspective, argued
that maritime operations can be sustained only through effective bases and supply systems.
Across these traditions, a common proposition emerges: operational endurance depends not
simply on the quantity of supply, but on the structure and reliability of the network that connects
routes, nodes, and time.

Contemporary doctrine extends this logic rather than replacing it. Distributed Maritime
Operations (DMO), Expeditionary Advanced Base Operations (EABQO), sea-basing concepts, and
the wider focus on contested logistics all point toward the same analytical conclusion:
sustainment must be dispersed, adaptive, and resilient under conditions of disruption. In this
respect, logistics architecture becomes a warfighting variable rather than a purely administrative
function. The value of distribution lies not only in efficiency, but in preserving operational
continuity when access is degraded, timing is uncertain, and attrition or interruption is expected.

At the same time, an important gap remains in the literature and in practical design.
Existing research has not sufficiently integrated Japan’s remote border islands—particularly
Minamitori Island and Okinotori Island—with offshore ocean platforms as a combined
sustainment architecture. Nor has prior work adequately linked such a concept to questions of
phased implementation, acquisition feasibility, and measurable logistics performance. This study,
therefore, builds on the theoretical lineage of logistics and current operational doctrine while
addressing a specific applied problem that remains underdeveloped in the existing literature.

Research Questions (RQs) and KPIs
From this problem setting, two research questions follow.

o RQ-1: To what extent can a relay-based hybrid hub integrating remote border islands and
offshore platforms improve logistics effectiveness in the Western Pacific under contested
conditions?

¢ RQ-2: Which design features most strongly shape that effectiveness, particularly
redundancy, rerouting capability, autonomy, and uncrewed operations, and semi-
submersible off-shore storage?

These questions reflect a deliberate analytical sequence. The first question asks whether
the proposed concept improves system performance relative to more direct, less distributed
logistics arrangements. The second asks why such improvement occurs and which design
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attributes are most responsible for it. In other words, RQ-1 addresses comparative effectiveness,
while RQ-2 addresses causal design significance.

The study’s analytical logic is based on a network view of sustainment. The effectiveness
of the proposed concept depends less on the absolute capacity of any single island or platform
than on the network's ability to absorb disruption, preserve routing options, and maintain forward
support over time. For that reason, the analysis treats modularity, dispersal, redundancy, and
rapid re-tasking not as secondary engineering preferences, but as primary operational variables.

Key Performance Indicators and Evaluation Criteria

To evaluate the research questions, the study uses four key performance indicators
(KPIs): Delivery, Distribution, Resilience, and Sustainment. In combination, these metrics capture
both the immediate and cumulative effects of logistics architecture under contested conditions.
The purpose is not merely to test whether supplies can move, but also to determine whether the
system can continue functioning when exposed to friction, delay, and partial disruption.

These KPlIs are analytically complementary. Delivery captures arrival success.
Distribution captures route survivability. Resilience captures continuity under degradation.
Sustainment captures temporal depth. Taken together, they provide a practical framework for
comparing direct-delivery and relay-based logistics architectures in a theater where disruption is
expected rather than exceptional.

Operational Constraints and Research Implications

The Western Pacific logistics problem is shaped by four interacting constraints: distance,
weather, threat, and limited port capacity. These constraints do not operate independently.
Instead, they reinforce one another. Long transit distances increase exposure time, severe sea
states reduce schedule reliability, limited ports compress rerouting options, and threat conditions
magnify the operational consequences of delay or concentration. The result is a logistics
environment in which friction accumulates and is often nonlinear.

This has two implications for the present study. First, the relevant measure of
effectiveness is not simply throughput under ideal conditions, but performance under disruption.
Second, logistics resilience must be treated as a network property rather than as a feature of a
single platform or facility. A contested logistics architecture succeeds when it can absorb delay,
preserve at least partial functionality, and maintain forward momentum despite degraded
conditions. For that reason, the analysis in the following sections emphasizes distributed
sustainment nodes, pre-positioning, rerouting, modular support, and delay absorption as the
principal mechanisms through which remote-island and offshore logistics hubs may improve
theater sustainment.

Operational Environment and Geographic Conditions
Operational Concepts and Logistics Requirements

In the Indo-Pacific, logistics effectiveness is shaped by distance, exposure, and the ability
to sustain forward forces amid uncertainty. Operational reach depends not only on lift capacity
but also on whether supplies can be moved, held, redistributed, and recovered across long,
vulnerable sea lines of communication (SLOCs). In this theater, contested logistics is therefore a
problem of network performance rather than simple throughput. The key question is whether the
sustainment system can preserve continuity when weather, sea-state conditions, port access
limitations, mechanical interruption, or hostile action disrupt normal movement.

This requirement is consistent with the operational logic of Distributed Maritime
Operations (DMO) and Expeditionary Advanced Base Operations (EABQO). Both concepts seek
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to dis-perse combat power and supporting functions in ways that complicate adversary targeting
while preserving mission effectiveness. From a logistics perspective, this implies more than
additional shipping or larger inventories. It requires a distributed sustainment architecture
composed of intermediate nodes, pre-positioned stocks, flexible command-and-control (C2), and
the ability to reprioritize and reroute support under degraded conditions. In other words,
sustainment must be designed not only for efficiency in routine conditions, but for recovery and
continuity under friction.

The Western Pacific places unusual pressure on this requirement. Transit distances are
long, exposure times are extended, and the number of usable intermediate logistics locations
remains limited. As a result, direct delivery often becomes the default operating model. That
model can function in permissive conditions, but it becomes increasingly brittle when even
modest disruption accumulates across multiple variables. The operational value of an
intermediate relay node is therefore not simply geographic convenience. It lies in the ability to
convert disruption from mission termination into bounded delay, while preserving options for
onward movement and local recovery. This is the operational requirement against which
Minamitori Island and Okinotori Island are assessed in the present study.

Geographic Characteristics of Minamitori Island and Okinotori Island

Minamitori Island offers comparatively favorable conditions for the development of an
initial logistics node. Existing facilities, anchorage potential, and limited air and sea access make
it more suitable as a first-step site for phased logistics expansion. Relative to more austere
offshore locations, it presents a more practical environment for introducing pre-positioned stocks,
transshipment functions, light maintenance support, and command-and-control connectivity. In
analytical terms, Minamitori Island is significant because it can serve as a feasible entry point for
a distributed sustainment architecture rather than requiring a fully mature offshore system from
the outset. Okinotori Island presents a markedly different operating environment. It is more
austere, more environmentally demanding, and less suited to conventional fixed-facility
development. These conditions increase the relative value of offshore, modular, semi-
submersible, and FPSO-derived support forms. In this setting, the central engineering problem is
not how to reproduce a conventional port, but how to provide logistics persistence under severe
maritime conditions with limited permanent infrastructure. The importance of Okinotori Island,
therefore, lies less in fixed basing potential than in its role as a location where survivable and
relocatable offshore support concepts become operationally relevant.

Figure 2. Minamitori Island
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Figure 3. Okinotori Island

The contrast between the two islands is analytically useful. Minamitori Island represents a
comparatively accessible and developmentally realistic node for early implementation. Okinotori
Island represents the more demanding edge case that tests the necessity of modularity, mobility,
and survivability. Taken together, they define a scalable design spectrum for West-ern Pacific
logistics: one anchored in practical phased development, and the other in engineering adaptation
to austere and contested maritime conditions. This duality is central to the concept developed in
the following chapter.

Both islands are also significant at the theater level. Beyond their sovereignty and
Exclusive Economic Zone (EEZ) functions, they may serve as intermediate connectors within a
wider allied and partner logistics network linking Japan, Guam, Hawaii, and forward operating
areas such as Okinawa. Their value is therefore not reducible to local infrastructure alone. It
emerges from their position within a broader network of routes, stocks, and relay functions
across the Western Pacific.

Strategic Significance as a Western Pacific Logistics Hub

The strategic significance of a logistics hub centered on Minamitori Island and Okinotori
Is-land is best understood through the four key performance indicators used in this study: De-
livery, Distribution, Resilience, and Sustainment. The value of the concept lies not in any single
engineering feature, but in the way geographic position and hybrid-node design affect all four
dimensions of logistics performance.

First, Delivery may improve because the islands and their associated offshore platforms
can function as forward replenishment and redistribution nodes. By inserting an intermediate
node between origin and destination, the network reduces exclusive reliance on uninterrupted
direct delivery. This enables greater ability to absorb delays, stage critical supplies in advance,
and shorten the effective response cycle for onward movement to the forward edge.

Second, Distribution may improve because the combination of island facilities with
floating, semi-submersible, and FPSO-derived platforms increases routing flexibility. A hybrid
architecture creates multiple support forms rather than a single point of dependence. In a
disrupted environment, that redundancy matters because the probability of maintaining at least
one viable route or node is often more important than the nominal capacity of any one facility.

Third, Resilience may improve because semi-submersible and modular offshore support
structures are potentially more tolerant of severe weather, partial damage, and access
degradation than conventional fixed-port assumptions would suggest. In an environment where
disruption is expected, the ability to maintain partial functionality and recover operational
availability becomes a core source of advantage. For this reason, survivability should be treated
not only as a platform attribute, but as a logistics-network attribute.
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Fourth, Sustainment may improve because pre-positioned stocks and local replenishment
cycles at these nodes increase forward Days of Supply (DOS). In practical terms, this ex-tends
the time forward forces can operate without immediate reliance on long-haul resupply from rear
bases. The concept, therefore, improves not only movement reliability but also endurance at the
point of operational need.

Taken together, these implications show why the geographic characteristics of Minamitori
Island and Okinotori Island matter strategically. Their significance does not arise merely from
location on a map. It arises from the combination of geographic position, infrastructure potential,
offshore engineering adaptability, and network function. In that sense, they should be understood
not as isolated outposts, but as candidate relay nodes in a broader theater sustainment
architecture.

Architecture of the Logistics Hub

Design Philosophy and Minimum Viable Product (MVP)

The proposed logistics hub should be understood not as a single fixed installation, but as
a distributed, scalable architecture that combines remote-island infrastructure with offshore
support systems. Its central design logic is evolutionary rather than static. Instead of seeking to
construct a fully mature offshore base from the outset, the concept begins with a minimum viable
architecture capable of producing operationally meaningful improvement in logistics performance
under disrupted conditions and then expands in phases as legal arrangements, technical
confidence, and mission demand mature. This design philosophy is consistent with contested
logistics, where early functionality, adaptability, and survivability are often more valuable than
initial completeness.

For the purposes of this study, the minimum viable product (MVP) is defined not by
physical size, but by functional sufficiency. A node qualifies as operationally meaningful when it
can do more than merely hold cargo. At a minimum, the initial architecture must be able to
receive supplies, hold them safely for short periods, redistribute them onward, support limited
inspection and light recovery functions, and maintain enough communications and monitoring
capacity to operate remotely under degraded conditions. In practical terms, the MVP serves as
the first relay point in a broader sustainment network. Its purpose is not to replicate a
conventional port, but to create a node that can absorb disruption and preserve continuity.

This framing has two important implications. First, the architecture is optimized initially for
operational usefulness rather than permanence. Second, capability growth should be evaluated
by measurable gains in Delivery, Distribution, Resilience, and Sustainment rather than by
construction scale alone. In this sense, the logistics hub is best understood as a performance-
based architecture whose value depends on what functions it enables across the network, not
simply on the amount of infrastructure emplaced at a single location.

Structural Portfolio and Operational Fit

The proposed hub can be realized through multiple structural forms, each contributing
differently to logistics performance. The central architectural question is therefore not which
single structure is best, but how a portfolio of structures can be combined so that each offsets the
others’ limitations while contributing to the four key performance indicators. The relevant
structural categories in this study are fixed island or pier-type facilities, floating barges and
modular pontoons, semi-submersible platforms, and FPSO-derived structures such as con-
verted tankers.

Taken together, these structural options indicate that the logistics hub is best treated as a
portfolio design problem. Minamitori Island is better suited to phased development that begins
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with fixed and modular floating elements, whereas Okinotori Island is more naturally aligned with
offshore-first configurations centered on semi-submersible and FPSO-derived support forms.
This distinction follows directly from the differences in access, environmental severity, and
infrastructure potential identified in the previous chapter.

Table 1. Structural Typology (Synopsis)

Structure Type

Primary Functional Significance

KPI(s)

Fixed: artificial island/pier

Fixed structures provide continuity, visibility,
and political legitimacy. They are especially
useful where stable access, routine transfer,
and a visible sovereign presence are required.
Their principal advantage lies in delivery
assurance under relatively controlled
conditions. Their principal weakness is their
least adaptability and potential vulnerability to
both adversary targeting and environmental
stress. For that reason, they should be treated
as one element of the architecture rather than
its complete solution.

Delivery

Floating: barge / modular pontoon

Floating barges and modular pontoons provide
rapid fielding, flexible augmentation, and lower
barriers to modification. These attributes make
them attractive in early implementation
phases, when rapid delivery capacity and
basic distribution flexibility are more important
than full survivability. They are especially
useful for establishing an initial logistics
presence at a lower cost and with shorter lead
times. Their limitations become more apparent
in severe maritime conditions, where
endurance and survivability are weaker than
those of more specialized offshore forms.

Delivery /
Distribution

Semi-submersible

Semi-submersible platforms become more
important as weather survivability and
operational continuity become central design
drivers. Their relative stability in high sea
states, lower visibility profile, and greater
tolerance of severe maritime conditions make
them particularly relevant to resilience. In
austere environments such as Okinotori
Island, where a conventional fixed-facility
solution is less feasible, semi-submersible
forms offer a practical way to preserve
logistics functionality when simpler floating
structures may be forced to suspend
operations.

Resilience /
Sustainment
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FPSO-derived (converted tanker) FPSO-derived structures add bulk storage and | Sustainment
sustained offshore support capacity. Their / Distribution
main value lies in fuel, water, and critical
materiel storage, as well as in their capacity to
support repeated redistribution cycles. They
therefore strengthen sustainment depth and
distribution endurance more than political
visibility or symbolic presence. Within the
larger portfolio, they serve as the backbone of
offshore sustainment rather than as the entire
hub concept on their own.

Required Functions and Their KPI Relevance

From an operational standpoint, the architecture must perform four core functions:
access, storage, maintenance, and management. These categories are not merely engineering
descriptors. They are the practical mechanisms through which the hub improves logistics
performance under contested or disrupted conditions.

e Access includes berthing and mooring, fuel and water transfer, container handling, and
lighterage. These functions are foundational because no relay architecture can work un-less
cargo can be received and moved onward reliably. Access, therefore, maps most directly to
Delivery.

e Storage includes automated warehousing, unmanned fuel tanks, and containerized
stockholding. Storage matters because it decouples inbound and outbound movement. In
other words, it allows the hub to absorb temporary disruption rather than forcing immediate
mission failure when onward movement is delayed. Storage therefore strengthens both
Distribution and Sustainment.

¢ Maintenance includes recovery, inspection, charging, relaunch, and limited repair capability
for uncrewed systems and selected equipment. These functions reduce effective down-time,
restore degraded capability, and shorten turnaround time. Maintenance, therefore,
contributes directly to Resilience.

¢ Management includes communications control, medical support, berthing coordination, and
power generation. Communications are particularly critical because the hub must operate
under remote, distributed, and sometimes unmanned conditions. A multi-path
communications architecture—combining satellite, HF, optical, and other available means—
improves continuity under degraded conditions. Similarly, hybrid energy arrangements
strengthen endurance in routine operations while preserving resilience during crisis or severe
weather. Management, therefore, is the integrating function that allows the node to behave
as an active part of a logistics network rather than as a passive storage point.

Phased Capability Development

Because legal authority, technical maturity, operational concepts, and contracting
mechanisms will not mature at the same pace, the proposed architecture should be developed in
phases. The phased growth model in this study begins with an initial fielded MVP largely based
on civilian technology, with an emphasis on legal compliance, safety, and a rapid-delivery
baseline. It then expands to include fuel, water, and maintenance functions, followed by larger
warehousing and management capacity, and finally advanced communications and autonomous
control that support performance across all four KPls.
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This should not be interpreted as a simple equipment sequence. It is better understood
as a spiral development process in which operational employment, policy adaptation, safety
regulation, engineering choices, and data infrastructure mature together. That point is especially
important from an acquisition perspective. The challenge is not merely to procure a set of
platforms, but to build an integrated sustainment system whose legal, technical, and operational
components become progressively more capable and mutually reinforcing over time.

Phased development also provides a practical response to uncertainty. It allows the
architecture to begin with achievable capabilities, generate early operational utility, and then
adapt based on evidence about which combinations of structures and functions produce the
greatest improvement in Delivery, Distribution, Resilience, and Sustainment. In this respect,
phased growth is not only an implementation strategy. It is also an analytical strategy that
supports iterative learning under real-world constraints.

Architectural Significance

The central implication of this chapter is that the proposed logistics hub should be
understood as a distributed, layered, and adaptive sustainment system rather than as a single
offshore installation. Fixed infrastructure provides continuity and legitimacy. Floating modular
elements provide rapid fielding and flexible augmentation. Semi-submersible structures provide
survivability under severe environmental and threat conditions. FPSO-derived assets provide
sustainment depth through bulk offshore storage and the capacity for repeated redistribution. The
value of the architecture does not lie in any one of these forms alone, but in the way they are
combined to generate network effects greater than those of any single structure.

This design logic establishes the basis for the analytical chapter that follows. If the
architecture is valid, its effects should be visible not only in engineering feasibility but also in
measurable changes to logistics performance across different operational scenarios. The next
chap-ter, therefore, evaluates whether the proposed relay-based hybrid hub actually changes the
dominant failure mode of logistics operations from mission-ending non-delivery to bounded and
operationally manageable delay, and whether that shift yields meaningful gains across the four
key performance indicators.

Scenarios and Evaluation
Analytical Purpose and Comparative Design

This chapter evaluates whether a relay-based hybrid hub improves logistics performance
in the Western Pacific relative to a direct-route baseline. The comparison is made between two
routing constructs. The first is a direct-route model, in which cargo moves from the origin to the
destination without passing through an intermediate node. The second is a relay-route model, in
which Minamitori Island and Okinotori Island function as intermediate distributed sustainment
nodes (DSNSs) that absorb disruption, support limited maintenance, and enable onward
redistribution. The analytical objective is to determine whether the relay construct shifts the
dominant failure mode of logistics operations from mission-ending non-delivery to bounded delay
that can be managed operationally.

To test that proposition, the analysis uses two scenario families. The military scenarios
(M-series) represent progressively more contested operating environments, while the non-
military scenarios (C-series) represent escalating disruption in civil and disaster-response
conditions. Across both families, the comparison remains the same: whether relay routing
preserves delivery, resilience, and sustainment more effectively than direct transport as
operational friction increases.
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Measures of Effectiveness

The concept is evaluated through four key performance indicators (KPIs): Delivery,
Distribution, Resilience, and Sustainment. Delivery is defined as the probability that supplies
successfully arrive at Okinawa. Distribution is defined as the probability that at least one logistics
route remains viable under disruption. Resilience is defined as operational availability under
degraded conditions. Sustainment is defined as forward Days of Supply (DOS), that is, how long
operational demand at the forward destination can be covered. Together, these KPIs enable
evaluation of the proposed hub not merely as infrastructure, but as a comparative sustainment
architecture under contested and disrupted conditions.

Scenario Families

To preserve internal consistency across the six scenarios, the comparative model uses a
common set of scenario-specific representative assumptions. These values are not presented as
universal constants or fleet-wide empirical rates. Rather, they are structured analytical inputs
used to generate the comparative outputs reported in Table 3.

Weather disruption probability is set at 0.03 / 0.03 / 0.10 for M-1/M-2/M-3 and 0.03/0.15/0.15
for C-1/C-2/C-3.

Port disruption probability is set at 0.02 /0.10 / 0.30 for M-1/M-2/M-3 and 0.02 / 0.20 / 0.15 for C-
1/C-2/C-3. The share of disruptions exceeding the 72-hour holding buffer is set at 0.10/0.20/
0.40 for M-1/M-2/M-3 and 0.10/ 0.30 / 0.50 for C-1/C-2/C-3.

Mechanical failure probability varies by routing construct: for military scenarios, direct values are
0.0198 / 0.0257 / 0.0488, and relay values are 0.0150 / 0.0180 / 0.0300; for non-military
scenarios, direct values are 0.0060 / 0.0072 / 0.0084, and relay values are 0.0050 / 0.0065 /
0.0075.

Threat-related disruption is applied only in military scenarios and is set at 0.055/0.090 / 0.200
for M-1/M-2/M-3, whereas in non-military scenarios, the threat is set to zero.

These assumptions reflect the paper’s routing logic. In the direct case, weather, port
closures, mechanical interruptions, and threats are treated as immediate causes of mission
failure. In the relay case, only the share of weather- and port-related disruptions that exceed the
72-hour hold window remains mission-ending, while inspection and light repair at the
intermediate node reduce the effective mechanical-interruption rate.
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C-series Civilian / Disaster-response Scenarios

M-series Military Scenarios
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Figure 4. Military Scenario (M-Series) and Non-Military Scenario (C-Series)

Comparative Calculation Logic
Delivery is modeled as the probability that supplies successfully reach Okinawa. For the
(1)

Delivery
direct-route construct in scenarios, arrival probability is defined as

DSt = (1 = Wy)(1 = MY (L~ R)(1 ~ Ty)
where W,is weather disruption probability, MZtis direct-case mechanical failure probability, P,is
port disruption probability, and Tiis threat-related disruption probability. This is a series-reliability

formulation: if any one of these factors causes mission non-completion, delivery fails.
For the relay-route construct, the same baseline risk categories apply, but the 72-hour

holding buffer changes the treatment of weather and port effects, and relay-node inspection/light
repair reduces the mechanical interruption rate. Arrival probability is therefore defined as
D = (1—aW)(1 - M)A —aP)(1-T) ()

where «a,is the share of weather- and port-related disruptions exceeding the 72-hour hold
s relay-case mechanical failure probability after inspection and light repair at

window and M

the intermediate node. For non-military scenarios, Ty = 0. This formulation captures the central
Using the representative assumptions above, the model reproduces the Delivery values shown

mbw
mechanism of the relay concept: part of the disruption is no longer counted as immediate non-

delivery.
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For M-1:
Dd'reCt (1 —-0.03)(1 —-0.0198)(1 — 0.02)(1 — 0.055) = 0.881

DIe® = (1 -0.10 x 0.03)(1 — 0.0150)(1 — 0.10 X 0.02)(1 — 0.055) = 0.92

For M-2:
Dgrect = (1 —0.03)(1 — 0.0257)(1 — 0.10)(1 — 0.090) = 0.774
DIZ = (1 —0.20 x 0.03)(1 — 0.0180)(1 — 0.20 x 0.10)(1 — 0.090) = 0.870

For M-3:
Dt = (1 — 0.10)(1 — 0.0488)(1 — 0.30)(1 — 0.200) = 0.479
DIZ® = (1 - 0.40 x 0.10)(1 — 0.0300)(1 — 0.40 x 0.30)(1 — 0.200) = 0.656

For non-military scenarios, because threat is zero, the equations simplify to

DSt = (1= Wy)(1 — Mg"™H (1 - R) (3)
DI = (1 - aW)(1 - ME™)(1 - a;P,) (4)

Thus, for C-1:

DE*® = (1—-0.03)(1 — 0.0060)(1 — 0.02) = 0.945
D5 = (1 -0.10 X 0.03)(1 — 0.0050)(1 — 0.10 x 0.02) = 0.990

For C-2:
pgirect = (1 —0.15)(1 — 0.0072)(1 — 0.20) = 0.675
DE® = (1-0.30 x 0.15)(1 — 0.0065)(1 — 0.30 X 0.20) = 0.892

For C-3:

Dt = (1 - 0.15)(1 — 0.0084)(1 — 0.15) = 0.716
D&Y = (1-0.50 % 0.15)(1 — 0.0075)(1 — 0.50 x 0.15) = 0.849

Distribution
Distribution is modeled as the probability that at least one logistics route remains viable

under disruption. Conceptually, this corresponds to a parallel-system reliability problem

Gs=1- 1_[(1 - Bspr,s) (5)

where p_(r,s)denotes the single-route arrival probability for routerin scenario s and 3_sis an
effective independence factor used to account for common-cause risk such as shared weather or
regional disruption. In the military scenarios, the route set consists of the Hawaii line and the
Guam line. In non-military scenarios, the route set comprises the direct Tokyo—Okinawa path and

two relay options via Minamitori Island and Okinotori Island.
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The model uses Distribution primarily as a redundancy indicator rather than as the central
headline result, but its logic supports the broader claim that relay routing preserves at least one
viable path under stress.

Resilience
Resilience is defined as operational availability under degraded conditions. In this study,
resilience is modeled as the product of mechanical availability and operational availability:

Rs = AT - AP (6)
where Rjis resilience in scenario s, AT"is mechanical availability, and A% is operational
availability.
For the representative setting used in this study, mechanical availability is set at

Asmech,direct =1— Mgirect (7)

Arsnech,relay =1— M;elay (8)

The direct value represents baseline mechanical availability, while the relay value
represents improved effective availability after inspection and light repair at the intermediate

node.

Operational availability is defined as the complement of effective downtime. For the direct-route
construct,

Agp,direct =1— Lcsji,—ect (9)
L3rect = W + P + T, (10)
Here, W,denotes weather-related downtime, P, port-related downtime, and Tthreat-

related stoppage in scenarios.

For the relay-route construct, the 72-hour holding buffer reduces the weather- and port-
related share of effective downtime so that

Aop,relay =1— Lrselay (11)

S

LI = a W, + a,P, + T, (12)

where a;denotes the share of weather- and port-related disruptions exceeding the 72-hour
holding buffer. In other words, only the portion of weather and port disruption that cannot be
absorbed within the holding window is counted as mission-degrading downtime in the relay
case. This is the principal resilience mechanism of the relay-based hub.

Substituting these definitions gives

Rgirect =(1- Mgirect) [1— (W, +P+T)] (13)
RO = (1 - MP™) [1- (W, + @+ T (14)

Using the representative mechanical availability values above, the operational availability
implied by the reported resilience outcomes can be calculated directly.

For example, in M-1:
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Rélirect — (1 —0.0198) [1 — (0.03 + 0.02 + 0.055)] = 0.9344

R™™ = (1 -0.0150) [1 — (0.10 x 0.03 + 0.10 X 0.02 + 0.055)] = 0.9831

M1
Likewise, in M-3:
R,ﬁ’,,ige"t = (1-0.0488)[1 - (0.10 + 0.30 4+ 0.20)] = 0.5317

RI¥ — (1 —0.0300) [1 — (0.40 X 0.10 + 0.40 x 0.30 + 0.20)] = 0.7166
The same logic applies to the non-military scenarios. In C-2, for example:

Rdrect = (1 —0.0072) [1 — (0.15 + 0.20)] = 0.6751
eIy — (1 —0.0065) [1 — (0.30 X 0.15 + 0.30 X 0.20)] = 0.8959

RCZ -

Across all scenarios, relay routing improves resilience by reducing effective downtime
attributable to weather and port disruptions within the 72-hour hold window while also increasing
mechanical availability through inspection and light repair at the intermediate node. Accordingly,
the resilience results reported in Table 3 are interpreted not as a separate phenomenon from
delivery, but as a related measure of how the relay construct improves operational continuity

under stress.

Sustainment
Sustainment is measured as forward Days of Supply (DOS). In the model, DOS depends
on forward stock, cargo deliverable per resupply cycle, arrival probability, and daily demand.

Direct routing is represented as

) F+ _Ddirect
DOSSdII'eCt — % (15)
and relay routing as
F+C+Q-D%
DOS;eIay — qQ s (16)

where Fis forward stock, Qis per-cycle flow, Cis relay-node consolidated stock, Dis Delivery
probability, and gis daily demand. The assumed values are daily demand g = 1,000t, forward
stock F = 10,000t, per-cycle flow Q = 5,000t, and relay-node consolidated stock C = 3,000t.

Dividing through by daily demand yields a convenient days-based form:
Dosdrect = 10 + 5pgirect (17)
DOS®® =13 4 5p[° (18)

Thus, for M-1:
DOSJESt = 10 + 5(0.881) = 14.4
DOS; =13 + 5(0.926) = 17.4
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For M-2:

DoSgirect = 10 + 5(0.774) = 13.9
DOS;® =13 + 5(0.870) = 17.0

For M-3:

DOSJet = 10 + 5(0.479) = 12.4
DOS;® =13 4 5(0.656) = 15.2

For C-1:

Dosdrect = 10 4 5(0.945) = 14.8
DOSE® =13 +5(0.990) = 17.9

For C-2:

DOSdrect = 10 4 5(0.675) = 13.4
DOSE® =13 +5(0.892) = 17.1

For C-3:

DoSsgrect = 10 4 5(0.716) = 13.6
DOSE® =13 +5(0.849) = 16.8

Results Overview

Across all six scenarios, the relay-route construct outperforms the direct-route construct
on the principal measures of effectiveness. In the military series, Delivery improves from 88.1%
t0 92.6% in M-1, from 77.4% to 87.0% in M-2, and from 47.9% to 65.6% in M-3. Resilience
improves from 93.44% to 98.31%, 81.49% to 92.17%, and 53.17% to 71.66%, respectively. DOS
increases from 14.4 to 17.4 days, from 13.9 to 17.0 days, and from 12.4 to 15.2 days across the
same scenarios.

A similar pattern appears in the non-military series. Delivery improves from 94.5% to
99.0% in C-1, from 67.5% to 89.2% in C-2, and from 71.6% to 84.9% in C-3. Resilience improves
from 94.38% to 99.30%, 67.51% to 89.59%, and 71.73% to 85.39%, respectively. DOS rises
from 14.8 to 17.9 days, 13.4 to 17.1 days, and 13.6 to 16.8 days. The largest delivery uplift
appears in C-2, while the largest military uplift appears in M-3.
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Table 2. KPI Summary by Scenario

S . || Delivery || Delivery A Distribution™ Resilience || Resilience A DOS || DOS A
cenario Direct Relay |/Delivery Istribution Direct Relay Resilience|| Direct || Relay || DOS
M-1 || 88.1%| 92.6% +f)'t§ 97.3%| 93.44%| 98.31%|+4.87 pts| 14.4| 17.4|+3.0
M-2 || 77.4%| 87.0% +?>i2 95.0%| 81.49%| 92.17% ”0'32 13.9| 17.0|+3.1
M-3 || 47.9%| 65.6% +1;7>iz 77.4%| 5347%| 71.66% +18'p4tg 12.4| 15.2(+2.8
C-1 | 94.5% 99.0% +f)'t2 99.99%| 94.38%| 99.30%|+4.92 pts| 14.8| 17.9)+3.1
c-2 | 67.5%| 89.2% +2:)'tz 98.6%| 67.51%| 89.59% +22'p°t§ 13.4] 17.1|+3.7
c-3 | 71.6%| 84.9% ”?‘;'tz 98.3%| 71.73%| 85.39% ”3'32 13.6) 16.8|+3.2

Note. Delivery measures the probability of arrival at Okinawa. Distribution measures the probability that at least one
logistics route remains viable. Resilience measures operational availability under degraded conditions. DOS indicates
forward Days of Supply. Positive deltas indicate improvement under the relay-route construct.

Interpretation

The relay construct performs better for three reasons. First, it changes the temporal
structure of disruption. In the direct model, weather and port closure often terminate the mission.
In the relay model, only the share of disruption exceeding the 72-hour hold window remains
mission-ending. Equations (1) through (4) make that mechanism explicit.

Second, the relay node improves operational availability through maintenance refresh.
Inspection and light repair reduce the effective mechanical interruption rate and raise mechanical
availability from 0.9929 to 0.9980 in the representative setting. Equations (6) through (14) show
that this effect compounds with the reduction in weather- and port-related downtime.

Third, the relay architecture increases the forward time margin. In days-based form, direct
routing produces DOS_s*"direct" =10+5D_s”"direct" , while relay routing produces
DOS_s'relay" =13+5D_s”"relay" . The additional three days are generated by relay-node
consolidated stock and short-cycle shuttle resupply.

Taken together, these results show that the proposed relay-based hub is most valuable
not in routine conditions, but in precisely those circumstances where direct-route logistics
architectures are most likely to fail. The relay construct does not merely optimize throughput in
peacetime; it changes how the logistics network behaves under stress.

Operational Significance

The operational meaning of these findings is straightforward. The proposed hub should
not be understood primarily as a storage site, nor merely as an engineering installation. It is
better understood as an operational control point that integrates time, space, and information. As
a time mechanism, it creates a bounded window for delay absorption. As a space mechanism, it
enables offshore handling and redistribution without full dependence on fixed-port access. As an
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information mechanism, it supports reprioritization, re-sorting, and near-real-time mission
allocation under degraded conditions. This interpretation is consistent with the study’s broader
architecture and phased fielding logic.

Conclusion

This study examined whether a relay-based hybrid hub, using Japan’s remote border is-
lands and ocean platforms, can improve logistics performance in the Western Pacific under both
contested and disrupted conditions. The analysis compared a direct-route model with a relay-
route model centered on distributed sustainment nodes at Minamitori Island and Okinotori Island.
Across all scenarios, the relay constructs improved Delivery, Distribution, Resilience, and
Sustainment, with the largest gains appearing in the most severe military and disaster-response
conditions. These findings indicate that the principal value of the proposed architecture lies not in
increasing efficiency under routine conditions, but in changing the dominant failure mode of
logistics operations. More specifically, the relay-based hub converts mission-ending delivery
failure into a manageable delay through a 72-hour buffer, offshore handling capacity, and a
shared logistics picture that supports rerouting and recovery.

The operational implication is clear. In a theater characterized by long distances,
contested sea lines, infrastructure fragility, and uncertain access, logistics resilience must be
designed as a network function rather than treated as a by-product of transportation capacity
alone. The proposed hub demonstrates that time, space, and information can be integrated into a
distributed sustainment architecture that preserves continuity even when direct delivery becomes
unreliable. In this sense, remote islands are not merely geographic outposts. Properly integrated
with maritime platforms and data-driven logistics control, they can function as operational shock
absorbers within a broader sustainment network.

At the same time, this study should be understood as a first step rather than a final design
solution. The present model demonstrates the utility of the relay concept, but further research is
required to determine the most effective physical and operational form of the hub. One
particularly promising direction is the application of Mega-Float technology, an area in which
Japan possesses significant engineering experience and comparative advantage. If a Mega-
Float structure were configured as a maritime logistics hub, it could provide a more flexible and
effective base for offshore storage, transshipment, light maintenance, and distributed support
functions in areas where fixed-port infrastructure is unavailable, vulnerable, or politically
constrained.

Such a development would extend the logic of this paper in an important way. Whereas
the current study establishes the value of relay-based logistics through remote islands and ocean
platforms, a Mega-Float-based hub could strengthen that architecture by adding scalable sea-
based infrastructure with greater modularity, persistence, and operational adaptability. It may
also improve the hub’s ability to support multi-domain logistics missions, including sustainment,
repair, medical support, and temporary command-and-control functions. In this respect, Mega-
Float is not simply an engineering add-on, but a possible next-generation embodiment of the
relay-based hybrid hub concept.

Accordingly, future research will examine how Mega-Float technology can be
incorporated into the proposed logistics architecture and evaluate its effects on survivability,
capacity, cost, mobility, and resilience under contested conditions. By advancing from conceptual
relay nodes to more capable floating logistics infrastructure, this research agenda aims to refine
a practical and scalable model for distributed sustainment in the Western Pacific. For Japan and
its allies, the strategic significance of such work lies in building a logistics system that is not only
efficient in peacetime, but durable, adaptive, and operationally decisive in crisis and conflict.
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Abstract

The Department of War (DoW) faces a critical readiness crisis, with billions spent annually on
Maintenance, Repair, and Overhaul (MRO) failing to keep advanced weapon systems
operational. By examining trends in contract obligations, technical data access, and operational
availability across aviation, ground, and maritime systems, this study correlates declining platform
availability with low levels of government access to technical data and a shift toward contractor-
led MRO. These findings highlight that systemic sustainment challenges are rooted in the
government’s lack of access to technical data, which precludes competitive sourcing and
independent organic repair.

Such reliance is operationally perilous in an era of contested logistics, where distributed
sustainment and rapid repair are essential for victory. This paper makes the case that the DoW
must recognize sustainment as a data problem and transform MRO through a three-step process:
(1) establish the DoW as a Digital OEM through access to technical design files; (2) fuse
technical data with Al-enabled software for predictive and prescriptive maintenance; and (3)
deploy a decentralized logistics grid leveraging additive manufacturing and distributed
sustainment hubs closer to the point of need. Realizing this vision enables the DoW to regenerate
combat power at the speed and distance required by modern conflict.

Introduction

The Department of War (DoW) spends billions each year to field and maintain the
world’s most advanced weapons yet struggles to keep them operational. Aircraft sit grounded,
ships remain pierside, and vehicles are cannibalized for parts (U.S. Government Accountability
Office [GAQ], 2023a, 2025b; U.S. Department of Defense Office of Inspector General [DoDIG],
2023). Not a single tactical aircraft variant met its mission-capable target in Fiscal Year (FY)
2023 (GAO, 2024b). Submarines returning from deployment can wait years for repairs to begin
(Eckstein, 2020). Billion-dollar platforms are, too often, idle assets.

This is the state of readiness in peacetime. The situation will compound dramatically in a
protracted conflict or contested environment. And the consequences will be much more dire.
There are multiple factors that contribute to this crisis and many well-intended attempts to solve
it. Yet persistent readiness shortfalls suggest these efforts are treating the symptoms of a
deeper, more systemic challenge: Military maintainers and logisticians do not have access to
the technical data they need to keep weapons ready and in the fight.

Without access to the technical data, the government cannot competitively source parts,
authorize alternative suppliers, or repair systems independently. It outsources not just
maintenance, but also control to contractors. The DoW has become a tenant in its own supply
chain.
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This arrangement is operationally perilous. In an era defined by strategic competition
and contested logistics, the difference between victory and defeat will be determined by which
side can sustain combat power over time. Modern conflict will not pause for parts to be
transported from CONUS depots or for contractor schedules to align with operational
requirements. Physical inventory, whether stockpiled or in transit, is itself a vulnerability that will
be exploited by our adversaries. The Regional Sustainment Framework was designed with this
in mind. Future wars demand distributed maintenance and repair across allied facilities and
forward positions (U.S. Department of Defense [DoD], 2024). Yet that vision is impossible when
the government lacks the authority to authorize repairs or manufacture spares at the point of
need.

The future of readiness is not a warehouse or centralized repair depot. It is not a
vulnerable stockpile of physical parts awaiting deployment. It is a secure library of certified
digital files, transmissible globally and manufacturable locally. It is smarter data stewardship and
utilization. In this model, lead time is measured in data transmission speeds, not shipping
schedules. Inventory is theoretically unlimited. The strategic vulnerabilities that undercut the
DoW’s current maintenance, repair, and overhaul (MRO) model is replaced by the resilience of
distributed production.

Realizing this vision requires the DoW to transform its approach to MRO in three decisive steps:

1. Transform the DoW into a Digital OEM: Secure access to technical data via digital
blueprints as a non-negotiable condition of procurement.

2. Fuse Data for MRO Intelligence: Fuse technical data with Al-enabled commercial
software to forecast failures, coordinate procurement, and prescribe solutions at
machine speed.

3. Operationalize the Grid: Deploy a decentralized Al-powered logistics network with
additive manufacturing at the point of need—transforming centralized maintenance and
repair depots into distributed sustainment hubs.

The Operational Reality an Al-Powered Logistics Grid Enables

A mission-critical hydraulic actuator fails on an F-35 operating from a forward base in the Indo-
Pacific. Today, that aircraft is grounded pending retrograde to a CONUS depot or OEM facility—a
process measured in weeks or months.

In an Al-powered logistics grid, the response is fundamentally different: Within seconds of the
failure, sensor data is compared against a government-owned digital blueprint. An Al model
diagnoses the root cause and correlates it against global inventory, supplier capacity, and
manufacturing hub availability. The system prescribes the optimal path: additive manufacturing at
an allied depot in Japan using a certified digital file. The part is printed, inspected, and installed
within 48 hours. The OEM is not consulted. The supply chain is not stressed. The aircraft returns
to mission-capable status at a fraction of the traditional cost and timeline.

The future of MRO lies not in more funding or better wrench-turning, but in smarter data
ownership and utilization. For decades, the DoW has wrestled with sustainment challenges
while the underlying incentives and data structures remained unchanged. The DoW has a
choice. It can continue managing sustainment as a logistics problem, or it can recognize
sustainment as a data problem and seize the authority required to solve it.
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The cost of inaction is both financial and strategic. Sustainment consumes roughly 70%
of a weapon system’s total life-cycle cost—meaning the DoW spends twice as much to maintain
these platforms as it did to procure them (GAO, 2024a). Yet expensive platforms that cannot be
sustained cannot deter and cannot be used by the Joint Force. In a future conflict that will be
defined by speed and distance, the side that can repair and regenerate combat power at the
point of need holds a strategic advantage.

The Modern Sustainment Challenge

The United States possesses the world’s most robust Organic Industrial Base (OIB)—a
network of depots and arsenals staffed by skilled maintainers who form the backbone of
warfighting readiness. Beyond the OIB, thousands of maintainers and sustainers keep the force
operational day-to-day. Yet neither workforce is equipped with the data and data infrastructure
they need to effectively do their jobs. Consequently, the department has been forced to rely on
an expensive, contract-heavy MRO model.

Since FY2016, the DoW has spent over $286 billion for MRO in contract obligations
alone—an average of $29.4 billion each year.! Importantly, these figures exclude costs
associated with the bulk of the DoW’s Operations and Maintenance budget, such as
government personnel, facility construction and maintenance, base support, training, and day-
to-day operations. To put these figures in perspective, the global commercial aviation sector,
with a fleet size of around 30,000 aircraft, annually averaged $80 billion on MRO over this time
period (Oliver Wyman, 2022, 2024). This means the DoW’s spending on MRO awards alone
amounts to over a third of the size of the entire commercial aviation MRO market. Still, this
enormous investment has not bought ready systems and platforms.

Figure 1: DowW Awards for Maintenance, Repair, and Overhaul (MRO) by Military Service
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Figure 1. DoW Awards for MRO by Military Service

" Numbers represent obligated dollars via contract awards and, therefore, are not inclusive of all DoW
MRO spend, such as costs associated with governmet personnel, construction and facility maintenance,
transportation, capital equipment, and other depot operating costs.
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Figure 2: DoW Awards for Maintenance, Repair, and Qverhaul (MRO) by Capability
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Figure 2. DoW Awards for MRO by Capability

Instead, mission-capable rates have declined, particularly among aviation systems,
which account for more than half of all MRO dollars awarded each year. Half of the aircraft
reviewed by the GAO (2022a, 2023a) failed to meet their annual mission-capable goal in any
fiscal year between FY2011 and FY2021. For tactical aircraft, the situation is particularly critical:
None of the aircraft variants reviewed met their mission-capable goals in FY2023 (GAO, 2024b).
Critical fifth-generation platforms, such as the F-35, have struggled significantly, failing to meet
reliability and maintainability goals and resulting in operational availability rates around 55%
against a 90% objective (GAO, 2023d).

In peacetime, this is a budgetary inefficiency. In wartime, it is a critical failure point.

Increased Reliance on Contractors and Decreased Reliance on the Organic
Industrial Base for MRO

In recent years, the DoW'’s response to sustainment complexity has been to delegate it
via Contractor Logistics Support (CLS), Performance-Based Logistics (PBL), and similar life-
cycle sustainment contracts (Light et al., 2024). In doing so, the DoW seeks to transfer risk and
leverage specialized industry expertise to maintain its platforms and weapons systems. While
intended to improve readiness, these contracts deepen the DoW’s dependency on OEMs and
obscure visibility into the sub-tier supply chain. They further reduce government access to the
underlying technical data, making it difficult to validate costs, manage risks, or introduce
competition. The result is that the DoW often outsources sustainment while retaining the
ultimate risk of failure. This structural reliance prevents the organic base from developing the
institutional muscle memory required to repair systems independently during a crisis.
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Figure 3: Share of DoW Awards for Organic vs. Contractor-Led Maintenance, Repair, and Overhaul (MRO)
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Figure 3. Share of DoW Awards for Organic vs. Contractor-Led MRO

Figure 3 reveals a decisive shift toward contractor-led sustainment, with contracted MRO
(including awards for CLS and PBL) growing at a Compound Annual Growth Rate (CAGR) of
5.7%. Dollars awarded for organic MRO stagnated over this time but declined relative to all
MRO dollars awarded. In FY2016, less than half of all dollars went to contractor-led MRO. In
FY2025, 64% of awarded dollars went to contracted MRO. This trend reveals a self-reinforcing
cycle: As contractor dependency grows, the government further loses access to the data,
systems, and supply chain visibility it needs to sustain its own weapons.

Data Fragmentation and Systemic Silos

The foundation of any predictive enterprise is unified, high-quality data. However, the
DoW’s MRO ecosystem is built on a patchwork of legacy systems that are inoperable across
programs, platforms, and services. Critical data—from part failure histories and supplier lead
times to depot capacity and mission capable rates—reside in disconnected silos (GAO, 2022b).
This fragmentation prevents the aggregation and correlation necessary for accurate readiness
forecasting.

The F-35’s Autonomic Logistics Information System (ALIS) exemplifies this challenge.
Since FY2010, the DoW has awarded Lockheed Martin $2.4 billion to sustain and modernize
ALIS. Despite this investment, the system has been publicly criticized for being frustrating and
inefficient, requiring maintainers to use manual workarounds for tasks that should be automated
(Clark, 2019). Data fidelity and usability issues became so severe that ALIS required a complete
re-architecture into the Operational Data Integrated Network (ODIN) at additional cost
(Congressional Research Service [CRS], 2024).

This is not an isolated case; it is emblematic of a defense-wide struggle to establish a
standardized, unified data foundation to optimize and use data at scale. The DoW’s perennial
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struggle to achieve sound financial management is similarly tied to the fragmentation and poor
oversight of the underlying business systems that manage assets and logistics (GAO, 2023b).
In this environment, even the best-intentioned CLS or PBL arrangement struggles to achieve
true efficiency because it lacks the necessary data for predictive forecasting.

Technical Data Authority: The Missing Foundation for Competitive Sustainment

Data fragmentation and increased reliance on contractor-led MRO are symptoms of a
deeper structural challenge: The government lacks access to the technical data underlying its
weapon systems. Contractors legitimately protect their intellectual property, but without access
to technical data, the government cannot authorize alternative suppliers, validate costs, or repair
independently (GAO, 2025a). This dependency creates a structural barrier to competitive
sustainment and operational flexibility.

Often, when a critical component fails, DoW maintainers are not authorized to fabricate a
replacement or conduct the repair themselves without the technical data (DoDIG, 2022). They
must wait for a vendor to respond or resort to cannibalizing other platforms, a practice that
increases maintenance workload, degrades the long-term health of the fleet, and creates
significant risks for long-term operational availability (GAO, 2023d). It also means that the
government often lacks alternative sources to fill supply gaps.

Air Force Secretary Frank Kendall cited the F-35 as a “painful” lesson in this regard,
noting that its “total system procurement” model ceded intellectual property rights to Lockheed
Martin, effectively preventing the government from cost-effectively upgrading the platform or
leveraging competition for repairs (Posture of the Department of the Air Force, 2024).

Figure 4: Technical Data Ownership and Relative Platform Availability by Capability
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Operational availability and mission-capable rates by platform are not publicly reported in a consistent and standardized way. The terms “High Availability” and “Low Availability” are used
for general comparison purposes and reflect relative availability of platforms within the same capability areas (Aviation, Ground or Maritime). The determination of high or low availability
relies on publicly reported availability or mission-capable rates within the past five years from official government sources including the GAO, CBO, and DoD Inspector General, which are
cited elsewhere in this paper.
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Figure 4 reveals the pervasive lack of government access to technical data across
Aviation, Ground, and Maritime capabilities. Across all platforms in Figure 4—whether high or
low availability—the government lacks access to technical information for the majority of parts.
In most cases, government-accessible part data is well below 50%. In addition, programs with
lower availability tend to correlate with a lower degree of government data access. The F/A-18
Super Hornet, Stryker Combat Vehicle, and Littoral Combat Ship (LCS) exhibit some of the
lowest levels of government data access. Such platforms also have particularly low operational
availability or mission-capable rates (CBO, 2022; GAO, 2022a, 2023a, 2024b, 2025b).

MRO on the F/A-18 Super Hornet is a clear illustration of this problem. The Navy could
not repair or establish an alternative source for generator converter units because the contractor
would not share the necessary technical data and would not respond to a request for pricing the
data package (DoDIG, 2019). Similarly, the DLA could not acquire a specific communication
antenna because the government could not access technical drawings, and the sole-source
manufacturer was experiencing a 13-month production delay, making the part impossible to
source (DoDIG, 2019).

Figure 5: Part Categories Where Government Data Access is Highest & Lowest by Capability
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The problem is most acute where it matters most. As shown in Figure 5, the
government’s access to data is lowest for the most complex and technologically advanced
components. While the DoW may have access to data for basic structural materials, it
consistently lacks access to critical subsystems such as engines and avionics. When the
government attempts to obtain access to this proprietary data, which is often owned by
subcontractors rather than the prime contractor, it can be met with refusal or extremely high
prices for the data rights (Light et al., 2024). This is the technical equivalent of owning the
blueprint for a car’s frame, but not for its engine or transmission, making independent repair or
competitive sourcing for the most vital parts impossible. As a result, parts become backordered,

and platforms sit idle.

Figure 6: The Impact of Technical Data Access on Part Interchangability by Platform
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Figure 7: The Impact of Technical Data Access on the Number of Authorized Suppliers by Platform
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Figure 7. The Impact of Technical Data Access on the Number of Authorized Suppliers by Platform

When the government lacks access to technical data, it often lacks alternative parts and
alternative suppliers to fill supply gaps. Figure 6 shows that when the government has access to
a part’s data, there is a much greater chance that an interchangeable substitute is available.
Conversely, when a part’s data is proprietary and inaccessible to the government, it is less likely
that it can be swapped with an interchangeable substitute. The exception to this finding is for
Maritime systems, which suggests that even with government-accessible data, the unique and
highly specialized nature of naval components makes finding substitutes difficult.
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Figure 7 reveals a consistent pattern across Aviation, Ground, and Maritime platforms:
Parts with government-accessible data have a greater number of authorized suppliers than their
proprietary counterparts. The reverse is also true. This lack of competition is not a failure of
logistics; it is a failure of acquisition strategy that reverberates for decades.

Transforming the MRO Enterprise

The DoW must address the cause of persistent sustainment problems, not just the
symptoms. The DoW cannot fix MRO one depot or one contract at a time. Incremental reforms
have failed because they address symptoms rather than the underlying structure. True
transformation requires three integrated steps that fundamentally reorder the relationship
between the government, its data, and the industrial base.

Step 1: Transform the DoW into a Digital OEM

Transforming the MRO enterprise begins with data. The DoW’s 2025 Acquisition
Transformation Strategy recognizes that the government cannot deliver capabilities to the
American warfighter at pace to deter and defeat our adversaries without greater access to and
utilization of the technical data underlying its systems. It calls for “owning the operator’s manual
of our systems so government and military mechanics can repair our weapon systems without
reliance on others,” which ensures that organic depots and contractors alike can repair systems
(DoW, 2025). Members of Congress have attempted to address this challenge with “right to
repair” amendments to the NDAA with limited success (GAO, 2025a; Hultz, 2025). A more
balanced and sustainable approach is needed that will empower the DoW to improve the speed
and flexibility by which it can deliver for the warfighter.

Securing access to technical data via digital blueprints accomplishes three critical goals:

1. It Breaks Vendor Lock: It enables robust competition for sustainment, allowing organic
depots and innovative commercial partners to repair, replace, and upgrade components.

2. It Empowers the Organic Industrial Base: It gives government depots the information
they need to fulfill their statutory mandate, turning them into centers of excellence and
innovation.

3. It Creates the Foundation for an Al-Powered Logistics Grid: It provides the
standardized, complete, and trusted data that is the absolute prerequisite for systematic
predictive maintenance or Al-driven logistics.

Step 2: Fuse Data for MRO Intelligence

Once the DoW has access to the core technical data, Al-enabled commercial software
must fuse it with real-world procurement, supplier, and operational intelligence to unlock
predictive and even prescriptive capabilities. MRO intelligence is the output of this fusion,
unlocking a range of capabilities, including:

¢ Predictive Maintenance Planning: Al models can instantly forecast maintenance
demand from usage data and prescribe the optimal sustainment path, eliminating human
lag time. An Al model could have prospectively identified, for example, the long-term
consequences of the F-35’s engine cooling problem. The Pentagon knew the F135
engine was operating beyond its design parameters but accepted an estimated $38
billion in future maintenance costs to avoid initial program delays (GAO, 2023c). An Al-
powered analysis could have quantified that future risk in today’s dollars, arming
program managers with the evidence to demand a design change.

¢ Cross-Program Optimization: Al can identify shared components, suppliers, and risks
across hundreds of programs—turning fragmented maintenance into system-level
insight. This system-level insight allows the DoW to manage its industrial base as a
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strategic portfolio, anticipating bottlenecks and coordinating procurement in ways that
are impossible today.

This integrated intelligence transforms maintenance from a slow, reactive sustainment function
into a readiness driver, enabling true predictive readiness and supporting distributed operations.

Step 3: Operationalize an Al-Powered Logistics Grid for Contested Operations

By establishing authority as a Digital OEM and integrating MRO intelligence, the DoW
can build the sustainment enterprise required for modern conflict: a decentralized logistics grid
and MRO network. Leveraging MRO intelligence, the grid can autonomously manage a global
network of certified industrial bases and additive manufacturing hubs. It can determine whether
a part should be repaired at a U.S. or allied depot, procured from pre-positioned stock, or
additively manufactured at the point of need using a government-accessible digital data file.

This is not speculative. The technology exists (Charkaluk & Szmytka, 2025). What has
been missing is the data access to deploy it. By becoming a Digital OEM, the DoW unlocks this
capability across the entire sustainment enterprise.

From Physical Inventory to Digital Readiness

Becoming a Digital OEM means asserting, through policy and acquisition practice, that
the government must have access to the complete technical data package for every weapon
system it procures. This does not suggest that the government must mandate this access for
free, but it means refusing to pay twice—once for the weapon and then later for the privilege of
maintaining it. Realizing this vision does not require a wholesale upheaval of the defense
industrial base’s business models or a complete dismissal of legitimate intellectual property
rights. Instead, existing frameworks—specifically within Title 10—present a logical starting point
for modernizing the DoW’s approach to MRO. Updating how the law treats technical data
authority within these statutes is a pragmatic first step toward the Digital OEM model, ensuring
that the transition to a distributed logistics grid is both strategically decisive and respectful of the
vital partnerships that define the U.S. industrial base.

Above all, any legislative or policy changes must reflect the 21st century reality that
access to critical data is as strategically vital as physical infrastructure or exquisite lethality.

With this foundation of data, Al-enabled software becomes the engine of transformation.
By fusing technical blueprints with maintenance data and real-world supply chain intelligence,
the DoW can finally shift from reactive repair to predictive readiness. It can identify risks before
they cascade into fleet-wide groundings. It can dynamically route maintenance to the optimal
location—whether that’s an organic depot, an allied facility, or an additive manufacturing hub
embedded with forward forces. It can make decisions at machine speed that currently require
weeks of coordination.

This is the vision that makes the Regional Sustainment Framework operationally viable.
In a protracted conflict, the victor will not be the side with the largest stockpiles, but the side that
can regenerate combat power faster than it is destroyed. An Al-powered logistics grid,
underpinned by government-accessible technical data and best-in-class commercial software,
turns that requirement from aspiration into reality.
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