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Introduction

Military readiness is won or lost in the long span between initial fielding and final
retirement. This book begins where most programs end: with the day-to-day reality of
keeping fleets mission-capable. While acquisition garners attention and resources, it is
sustainment—the orchestration of maintenance, spares, data, and support
services—that determines whether a unit can launch tonight, next month, and five
years from now. Maintenance Matters argues that readiness is a designed, contracted,
measured, and continuously improved outcome, not a fortunate accident.

We focus on the lifecycle sustainment perspective, where design for serviceability
meets the gritty constraints of budgets, supply chains, and operational tempo.
Readers will find practical explanations of logistics concepts and the planning artifacts
that translate strategy into executable support—maintenance concepts, level-of-repair
analyses, provisioning, repair cycles, and configuration management. Rather than
treating sustainment as an afterthought, we present it as a systems discipline that
shapes requirements, informs engineering trade-offs, and drives total ownership cost
and fleet availability.

A centerpiece of the book is performance-based logistics, an approach that aligns
incentives around outcomes such as availability and turnaround time rather than
transactions and parts. We examine how to scope performance requirements, select
metrics that matter, structure risk-sharing, and manage long-term relationships with
public depots and industry partners. We also confront the real-world
complexities—mission variability, aging systems, obsolescence, and contested
logistics—that challenge even well-written contracts.

Equally central are predictive maintenance and Condition-Based Maintenance Plus.
Sensors, health monitoring, and prognostics can transform maintenance from reactive
to anticipatory, but only when paired with data governance, configuration control, and
disciplined feedback loops. We explore methods for forecasting demand, sizing spares,
and optimizing the repair pipeline, as well as emerging tools such as digital twins and
additive manufacturing that compress lead times and extend system life. Throughout,
the emphasis is on actionable techniques that reduce downtime and elevate mission-
capable rates.

This book is written for military logisticians, program managers, systems engineers,
and contractors who deliver aftermarket support. Each chapter blends foundational
theory with implementation guidance, checklists, and examples that scale from a
single line-replaceable unit to an enterprise fleet. The goal is to equip practitioners to
design for supportability up front, stand up robust sustainment architectures, and
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continuously improve them as data accumulates and missions evolve.

Finally, sustainment is a team sport played across services, nations, and the
public-private boundary. We address interoperability in joint and coalition
environments; the ethics of responsible maintenance and parts quality; cybersecurity
in a highly connected maintenance enterprise; and environmental and energy
considerations that increasingly shape sustainment decisions. By the end of this book,
readers will have a coherent framework and a practical toolkit to convert sustainment
strategy into repeatable readiness—because in operational terms, maintenance isn’t
overhead; it is combat power in reserve.
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CHAPTER ONE: The Case for Sustainment: Readiness
Beyond Acquisition

The roar of a jet engine, the thud of a tank track on hostile ground, the silent glide of a
submarine through the depths—these are the tangible manifestations of military
power. Yet, behind every successful mission lies a less glamorous, often overlooked,
but utterly essential truth: something had to work. That "something" isn't just the
shiny new hardware fresh from the factory floor; it's the product of relentless,
painstaking sustainment. While the acquisition process grabs headlines and budget
allocations, the true measure of a military force isn't what it buys, but what it can keep
operational, mission after mission, year after year. This chapter lays the groundwork
for understanding why sustainment isn't merely an administrative afterthought but the
bedrock of military readiness, shaping capabilities long after the initial purchase order
is signed.

The allure of cutting-edge technology is undeniable. New platforms promise
revolutionary capabilities, faster speeds, greater precision, and enhanced lethality.
Political leaders champion their introduction, defense contractors showcase their
prowess, and the public often equates national security with the latest and greatest
weaponry. This focus on acquisition is understandable; it’s a visible investment, a
statement of intent. However, this initial excitement often overshadows the far longer,
more complex, and ultimately more impactful journey of keeping those systems
effective throughout their operational lives. A multi-billion-dollar fighter jet sitting idle
on a tarmac due to lack of spare parts or qualified technicians is little more than a
very expensive lawn ornament. Its combat power, regardless of its advanced features,
is precisely zero.

This fundamental disconnect between the glory of acquisition and the grind of
sustainment has historically plagued defense organizations. Budgets are often heavily
front-loaded into research, development, and procurement, leaving sustainment to
contend with residual funds and an uphill battle for resources. The argument often
made is that "we'll figure out sustainment later." Later, however, invariably brings
unforeseen costs, unexpected challenges, and, critically, a degradation of readiness.
The reality is that sustainment costs typically dwarf initial acquisition costs over a
system's lifespan, often by a factor of two or three to one, and sometimes even more.
Ignoring this reality at the outset is akin to building a magnificent house without
budgeting for its upkeep—eventually, the roof leaks, the paint peels, and the
foundations crumble.

The consequences of neglecting sustainment are profound and far-reaching. At the
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tactical level, it means aircraft can't fly, ships can't sail, and ground vehicles can't
move. Units are undermanned and undersupplied, forced to cannibalize parts from
one system to keep another operational, a practice that only exacerbates the problem
in the long run. This directly impacts training opportunities, reducing proficiency and
confidence. When called upon, these units are less capable, less agile, and more
vulnerable. The human cost of inadequate sustainment is also significant, as
maintainers work under immense pressure with insufficient resources, and operators
are sent into harm's way with equipment that may not perform as expected.

Beyond the immediate tactical implications, a systemic failure in sustainment erodes
strategic capability. A nation's ability to project power, deter aggression, or respond to
crises is directly tied to the availability and reliability of its military assets. If a
significant portion of a fleet is non-mission capable, the effective size and strength of
that force are dramatically reduced, regardless of the numbers on paper. This
diminished capacity can constrain policy options, invite challenges from adversaries,
and ultimately compromise national security objectives. The true "readiness gap" isn't
just about the quantity of equipment, but its quality of availability.

Consider the lifespan of a major defense system. A fighter aircraft might serve for
30-40 years, a naval vessel for 20-30, and some ground platforms even longer. Over
these decades, the technological landscape shifts, geopolitical priorities evolve, and
the operational environment transforms. The initial design and acquisition decisions,
made in one era, must somehow accommodate these changes. Sustainment is the
bridge across this temporal chasm, ensuring that systems remain relevant, effective,
and economical to operate throughout their extended service lives. It's about more
than just keeping parts moving; it's about adapting, upgrading, and continually
optimizing a complex ecosystem of people, processes, and technology.

The focus on initial acquisition often creates a "bow wave" effect, where the
excitement of new platforms obscures the looming sustainment burden. Each new
system added to the inventory brings with it a perpetual demand for spares,
specialized tools, training programs, maintenance facilities, and a dedicated
workforce. If these sustainment requirements are not thoroughly understood and
adequately resourced from the outset, the cumulative effect can be overwhelming.
The result is often a scramble to retroactively fund sustainment, which is invariably
more expensive and less efficient than proactive planning. It's the fiscal equivalent of
buying a high-performance sports car without considering the cost of premium fuel,
specialized tires, and regular, expensive maintenance.

This book fundamentally shifts the perspective from acquisition to sustainment,
arguing that readiness is not merely a product delivered by industry, but a continuous
outcome actively managed and engineered throughout a system's entire lifecycle. It
requires a strategic mindset that recognizes sustainment as an integral component of
capability, not just a necessary evil. This shift in perspective demands a deeper
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understanding of logistics concepts, a commitment to robust planning, and the
adoption of innovative approaches that maximize uptime and minimize cost.

The narrative around military capability often revolves around "platforms"—the F-35,
the Gerald R. Ford-class aircraft carrier, the Abrams tank. While these platforms are
undeniably critical, they are merely tools. Their true value is realized only when they
are mission-capable and available for deployment. This availability is the direct output
of effective sustainment. Without it, the most advanced platform is nothing more than
a potential capability, never fully actualized. Therefore, investing in sustainment is not
just about extending the life of equipment; it is about activating and sustaining
combat power.

One of the persistent challenges in advocating for sustainment is its perceived lack of
glamour. Developing a new stealth fighter or a hypersonic missile captures the
imagination; optimizing a repair cycle or streamlining a parts catalog, while vital,
rarely makes headlines. This perception contributes to the difficulty in securing
adequate funding and attracting top talent to sustainment roles. However, the military
landscape is changing. As adversaries develop sophisticated anti-access/area denial
capabilities and the pace of technological change accelerates, the ability to rapidly
repair, rearm, and redeploy assets in contested environments becomes paramount.
Sustainment is no longer just back-office support; it is a critical operational advantage.

The argument for prioritizing sustainment is not about diminishing the importance of
initial acquisition. Rather, it's about establishing a balanced perspective that
recognizes the symbiotic relationship between the two. A system designed with
maintainability and supportability in mind from day one will invariably be more cost-
effective and readily available throughout its life. Conversely, a brilliant design that is
impossible to maintain in the field or procure spare parts for will ultimately fail to
deliver on its promise. Integrating sustainment considerations early in the acquisition
process is not an added burden; it is a foundational element of sound program
management and a direct investment in future readiness.

This book will delve into the mechanisms and methodologies that underpin effective
lifecycle sustainment. From the foundational policies that guide sustainment planning
to the intricate details of spares management and predictive maintenance, each
chapter will build upon the central premise: that readiness is an outcome of
deliberate, disciplined, and proactive sustainment. We will explore how military
logisticians, program managers, and industry partners can collaborate to design for
serviceability, optimize support networks, and leverage advanced technologies to
keep systems operational and mission-ready. The goal is to move beyond reactive
repair and embrace a holistic, forward-looking approach that ensures military assets
are not just acquired, but sustained for victory.

Ultimately, the case for sustainment is a case for pragmatism and foresight. It
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acknowledges that the real work of national defense extends far beyond the ribbon-
cutting ceremony of a new weapon system. It's in the grease on the hands of a
maintainer, the meticulous planning of a logistician, and the relentless pursuit of
availability that true military power is forged and sustained. Understanding this
fundamental truth is the first step toward building a truly ready and resilient fighting
force. The subsequent chapters will provide the roadmap for achieving that critical
objective, demonstrating that when it comes to military readiness, maintenance truly
does matter.
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