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Introduction

Practical zero is both a destination and a discipline. It is the recognition that
eliminating nuclear risks cannot hinge on a single treaty or a utopian moment, but on
a sequence of achievable steps that shrink arsenals, reduce alert levels, and harden
verification until the residual role of nuclear weapons approaches irrelevance. This
book is a pragmatic guide to that path. It maps how states can move from today’s
complex deterrence postures toward deep reductions through a blend of verifiable
limits, political incentives, and carefully staged reciprocity.

The approach begins by prioritizing stability. Early phases focus on measures that
lower the chance of miscalculation—de-alerting, improved hotlines, refined launch
authorities, and clearer doctrines—while establishing shared baselines of what exists
and where. With those foundations, states can negotiate ceilings, trades, and
dismantlement timetables calibrated to regional realities. Throughout, the emphasis is
on what leaders can sign, legislators can ratify, and militaries can implement without
compromising core security interests.

Verification is the backbone of credibility. Advances in warhead authentication, chain-
of-custody tracking, zero-knowledge proofs, and managed-access inspections make it
possible to confirm reductions without exposing design secrets. Complementing on-
site measures are data exchanges, tamper-indicating seals, cooperative use of remote
sensing, and the growing role of open-source intelligence. Together, these tools
enable a “trust but verify—and verify again” posture that supports bolder cuts over
time.

Incentives and assurances are the engine of progress. Durable deals align security
guarantees, sanctions relief, economic partnerships, and modernization trade-offs with
concrete steps toward dismantlement and material control. For allies, credible
conventional and missile defense arrangements can substitute for redundant nuclear
capabilities while maintaining deterrence. For rivals, phased benefits linked to
compliance create a ladder of rewards and snap-back penalties that keeps momentum
even when politics turn rough.

Because nuclear risks are global but politics are local, sequencing matters. The path to
practical zero is not a single table but several: bilateral deep cuts where numbers are
highest; trilateral dialogues where capabilities are growing; and regional packages in
South Asia, the Korean Peninsula, and the Middle East that integrate crisis
management with arms control. Multilateral formats—from the P5 to issue-specific
coalitions—can synchronize timelines, harmonize definitions, and close loopholes
across regimes governing fissile materials, testing, and delivery systems.
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This book is built for practitioners—diplomats, advocates, and policymakers—who
need tools they can take into the room. Each chapter offers frameworks, checklists,
and negotiation templates, illustrated with real-world cases of what has worked, what
failed, and why. The aim is neither to prescribe a single blueprint nor to rehearse
abstract theory, but to assemble a practical playbook that teams can adapt to their
context.

The chapters that follow move from principles to practice: establishing baselines,
designing phased reductions, strengthening verification, structuring incentives, and
navigating regional complexities. They close with a forward-looking roadmap that
defines milestones and metrics—and plans for setbacks. The journey to practical zero
is demanding, but by aligning verifiable steps with political feasibility, it is a journey
within reach.
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CHAPTER ONE: Defining Practical Zero: What It Is
and What It Isn’t

The term “zero” in nuclear disarmament has long been a lightning rod. To some, it
evokes an unqualified moral imperative to eliminate every weapon, everywhere,
immediately. To others, it sounds like a naive fantasy that ignores enduring
geopolitical rivalry, the logic of deterrence, and the realities of verification in an age of
secrecy and advanced technology. Between these poles lies a more demanding, less
dramatic concept: practical zero. This is not a slogan for a single summit or a peace
dividend promised tomorrow. It is an operational definition of a world in which the
possession and readiness of nuclear weapons no longer meaningfully shape state
behavior or risk profiles. In practical zero, arsenals are reduced to the point that their
military utility is marginal, their alert status is low, and the probability of inadvertent
or accidental use approaches near zero—even as formal abolition remains a distant
legal and political horizon.

At its core, practical zero is a discipline of sequencing. It recognizes that the path from
today’s arsenals—measured in thousands of deployed warheads and complex alert
postures—requires incremental, verifiable steps rather than a dramatic leap. The goal
is to shrink the role of nuclear weapons in security policy through a combination of
reductions, de-alerting, material control, and verification hardening, all supported by
credible incentives and assurances. Each step must be designed to be politically
feasible, militarily coherent, and technologically credible. The endpoint is not a single
treaty or a declaration, but a sustained posture in which nuclear forces are maintained
at the minimum level necessary for deterrence, if needed at all, while the underlying
risks of escalation, miscalculation, and theft are systematically reduced.

A useful way to frame practical zero is to contrast it with two familiar but incomplete
notions. The first is “global zero,” a vision that imagines the complete elimination of
nuclear weapons under universal legal obligation. While attractive and morally
compelling, global zero faces profound challenges in verification, enforcement, and
the security dilemmas that would accompany any attempted rapid disarmament. It
also tends to underweight the heterogeneity of threat environments—from alliance
commitments to regional rivalries—where nuclear weapons still play a perceived
stabilizing role. Practical zero does not reject global zero as a long-term aspiration but
insists that the near- and medium-term focus must be on the tangible steps that
reduce risk even in the absence of universal disarmament.

The second notion is “status quo deterrence,” which treats nuclear arsenals as largely
immutable and focuses on crisis stability through posture adjustments rather than
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reductions. This approach emphasizes the avoidance of war but does little to address
the long-term erosion of arms control norms, the growing complexity of emerging
technologies, or the risk that arsenals will modernize and expand in ways that fuel
new arms races. Practical zero rejects this stasis. It accepts the logic of deterrence as
a political reality today while insisting that the credibility of deterrence does not
require thousands of warheads, high-alert postures, or expansive nuclear options. It
seeks to align deterrence with minimalism by making reductions and de-escalation
measures compatible with security guarantees.

Practical zero has four pillars. The first is reductions that are phased and reciprocal.
This means setting clear ceilings for deployed warheads and delivery systems, with
intermediate milestones that allow states to adjust to new baselines without
destabilizing their force postures. Reciprocity ensures that no state unilaterally
disarms, but rather that each step is taken in exchange for comparable steps by
others. The emphasis is on verifiable limits that can be sustained over time, not on
rapid cuts that outpace verification capacity or political support. In practice, reductions
are calibrated to regional contexts and alliance dynamics, acknowledging that the
pace and scope of cuts may vary across different theaters.

The second pillar is alert posture management. Reducing the number of ready-to-
launch weapons lowers the risk of accidental or unauthorized use, especially during
crises or periods of political tension. De-alerting can be achieved by separating
warheads from delivery vehicles, extending decision timelines, or increasing the
technical and procedural steps required for launch. These measures complement
reductions by adding a buffer of time and friction between the impulse to use nuclear
weapons and the capacity to do so. They also make miscalculation less likely by
reducing the incentives for preemption and by signaling that a state is not preparing
for imminent conflict.

The third pillar is material control and irreversibility. Practical zero requires that fissile
materials and weapon components be accounted for, secured, and, where possible,
disposed of in ways that minimize the risk of diversion or reconstitution. This includes
controls on highly enriched uranium and plutonium, serial tracking of warhead
components, and safeguards that ensure dismantled weapons do not reenter arsenals
through covert programs. Irreversibility is not absolute—no system can guarantee that
a state will never rebuild—but it raises the cost and complexity of reversing
reductions, making it harder for leaders to abandon arms control commitments under
political pressure.

The fourth pillar is verification. Without robust verification, reductions are politically
untenable. Practical zero demands verification that is both comprehensive and tailored
to the sensitivity of nuclear technologies. This includes on-site inspections with
managed access protections, tamper-indicating seals, chain-of-custody tracking, and
data exchanges that allow parties to cross-check declarations against observed
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realities. Advances in remote sensing, open-source intelligence, and zero-knowledge
proofs offer new ways to confirm compliance without exposing design secrets.
Verification is not an afterthought but a design principle: each step in a phased
pathway must be verifiable, or it will not be sustainable.

It is equally important to define what practical zero is not. It is not a sudden, universal
abolition that can be achieved by a single treaty or a wave of political goodwill. It does
not assume that all states will disarm at the same pace or that adversaries will
transform into partners overnight. It does not ignore the role of conventional forces,
missile defense, or emerging technologies, which must be accounted for as deterrent
balances shift. Nor is practical zero a static endpoint; it is a dynamic process that
requires continuous reassessment, calibration, and adaptation to new threats and
political realities. It is a way of managing nuclear risk, not a promise to eliminate it
entirely in the near term.

A practical zero framework acknowledges that different states start from different
places and face distinct constraints. The United States and Russia still hold the vast
majority of the world’s deployed warheads and delivery systems, meaning bilateral
cuts will remain the centerpiece of any deep reduction strategy. China’s growing
arsenal and opacity complicate trilateral dynamics. Regional actors in South Asia, the
Middle East, and the Korean Peninsula face localized security dilemmas that cannot be
solved through global treaties alone. For alliance systems like NATO, credible
assurance mechanisms—conventional force posture, missile defense, extended
deterrence commitments—must be strengthened to replace the reassurance function
of redundant nuclear options. Practical zero tailors pathways to these realities rather
than imposing a one-size-fits-all model.

Incentives and assurances are the engine that makes reductions politically feasible.
States are more likely to accept deeper cuts when they receive tangible benefits:
security guarantees, sanctions relief, economic partnerships, and assistance with
legacy infrastructure and workforce transitions. For nuclear-armed states, incentives
can help offset perceived risks of vulnerability; for non-nuclear states, they can
reinforce the bargain of the nonproliferation regime. Practical zero ties the pace of
reductions to the quality of verification and the reliability of incentives, creating a
ladder of commitments that can be climbed even when political winds shift. Snap-back
provisions and contingency planning ensure that progress does not collapse when
crises emerge.

Verification must also address the realities of modern technology and information
environments. Zero-knowledge proofs allow inspectors to confirm that a warhead is
authentic without revealing its design details. Cryptographic seals and sensors provide
tamper evidence for both warheads and their containers. Remote sensing—satellite
imagery, synthetic aperture radar, hyperspectral sensors—adds a layer of
transparency to movements of delivery systems and fissile material facilities. Open-
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source intelligence, when responsibly curated, can corroborate official declarations
and flag anomalies for on-site follow-up. These tools do not eliminate the need for
diplomacy, but they expand the toolkit for building confidence in a low-number world.

Phasing is the organizing principle of practical zero. It sets horizons—short, medium,
and long-term—and aligns milestones with political cycles and verification capacity.
Early phases focus on risk reduction and transparency: data exchanges, notification
regimes, de-alerting measures, and limitations on exercises and deployments that
could be misread as imminent threats. Mid-phases introduce verified ceilings on
deployed warheads and delivery systems, coupled with fissile material controls and
dismantlement commitments. Late phases aim for minimal deterrent postures with
robust safeguards, where nuclear weapons play little to no active role in military
planning. The pace of progression is tied to metrics: verification performance, political
support, and regional stability indicators.

Practical zero also requires institutionalizing arms control as a continuous practice
rather than a episodic negotiation. This means establishing standing bodies for data
exchange, verification support, and dispute resolution; regular review cycles to adjust
ceilings and measures; and transparent reporting that can be audited by domestic and
international stakeholders. The goal is to build routines that persist even when
leadership changes or geopolitical tensions rise. In a practical zero world, arms control
is not a special project but a normal feature of statecraft, embedded in the day-to-day
management of national security.

One of the practical advantages of the zero framework is its adaptability to emerging
technologies. Cyber capabilities, artificial intelligence, and autonomy introduce new
uncertainties into command and control, early warning, and decision-making. Practical
zero does not ignore these developments; it integrates them into verification and risk-
reduction design. For example, digital safeguards and secure data architectures can
protect the integrity of declarations and inspection systems. Al-driven analytics can
enhance monitoring of large datasets and remote sensing feeds. But these tools also
bring new risks—misleading signals, spoofing, and accelerated decision
timelines—that must be managed through procedural checks and human oversight.
Practical zero encourages forward-leaning but prudent adoption of new technologies in
the service of stability.

There is a political economy dimension to practical zero that cannot be overlooked.
Defense industrial complexes, workforce dependencies, and regional economies are
often tied to nuclear arsenals and their supporting infrastructures. Effective reduction
pathways must account for just conversion: transitioning facilities, retraining workers,
and ensuring that economic impacts are managed in ways that sustain domestic
support. This is not merely a matter of budgets but of social contracts. Practical zero
recognizes that disarmament is as much about people and institutions as it is about
warheads and missiles, and it provides guidance for navigating these transitions
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without creating new sources of instability.

The book’s approach to practical zero is deliberately pragmatic. It does not seek to
resolve every moral or philosophical debate about nuclear weapons. Instead, it offers
tools and templates for negotiators and policymakers to design steps that can be
signed, implemented, and sustained. It draws on real-world examples—treaties that
worked, initiatives that stalled, innovations that proved valuable—to illustrate what
credible progress looks like. It emphasizes that political feasibility is not a compromise
with principle but a prerequisite for effectiveness. Achieving practical zero is hard, but
it is not impossible, and the steps to get there are knowable.

At the operational level, practical zero focuses on concrete measures that reduce risk
without demanding leaps of faith. It starts with what is verifiable and builds toward
what is ambitious. It accepts that early progress may be modest—de-alerting a portion
of forces, sharing data on doctrine and exercises—but insists that these steps lay the
groundwork for deeper cuts. It also recognizes that setbacks are inevitable. The
framework includes contingency planning and course correction mechanisms, so that
progress can be restored without collapsing the entire architecture. In this sense,
practical zero is resilient: it anticipates failure and builds in the capacity to recover.

The concept also redefines success. Success is not measured solely by the number of
warheads removed but by the reduction in risk per unit of political effort. A modest cut
that is well verified and sustainably implemented is more valuable than a large cut
that collapses under the weight of mistrust. Success includes lowering the probability
of inadvertent escalation, strengthening crisis communication channels, and
embedding arms control in daily routines. It includes building trust through
transparency and reciprocity, even when broader relations remain competitive.
Practical zero prizes durable, incremental progress over dramatic but fragile
breakthroughs.

A common misconception is that practical zero is a retreat from ambition. The
opposite is true. It is a demanding framework that requires rigorous verification,
creative incentives, and sustained political will. It challenges states to reconcile
deterrence with minimalism, to innovate in verification without exposing sensitive
technologies, and to align alliance commitments with reductions. It asks leaders to
make choices that are politically difficult in the short term but strategically prudent in
the long term. Practical zero is not the easiest path, but it is the most credible one
available under current geopolitical conditions.

The relationship between practical zero and existing treaties is complementary rather
than competitive. Practical zero builds on the foundations of the Non-Proliferation
Treaty, the Comprehensive Nuclear-Test-Ban Treaty, and bilateral agreements like
New START. It seeks to strengthen these regimes by filling gaps—such as the absence
of a fissile material cut-off treaty—and by updating verification methods to match
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technological change. It also recognizes that some arms control instruments may be
imperfect or incomplete, and it provides strategies for moving forward even when
universal consensus is elusive. Practical zero does not require the perfect legal
framework to begin; it requires a workable one that can be improved over time.

A practical zero pathway is inherently multilayered. It includes bilateral cuts where
numbers are largest, trilateral discussions where capabilities are growing, and regional
arrangements where local dynamics dominate. It leverages multilateral forums—the
P5, the Conference on Disarmament, issue-specific coalitions—to harmonize
definitions and standards, but it does not rely on them for every step. Some of the
most important progress may occur in smaller groups or even through unilateral
measures that are later reciprocated. The key is that each layer of activity supports
the others, creating a network of commitments that is resilient to shocks in any single
relationship.

Finally, practical zero is a long game. It acknowledges that nuclear weapons have
shaped international politics for decades and that their role will not disappear
overnight. It asks for patience, persistence, and a willingness to invest in institutions
and verification technologies that may take years to mature. It also calls for humility:
the path to practical zero will not be linear, and there will be moments of frustration
and reversal. But by focusing on verifiable steps, credible incentives, and carefully
sequenced reciprocity, practical zero offers a way to make steady progress toward a
world in which nuclear weapons no longer define the security landscape.

With this foundation, the book turns to the practicalities. The next chapter establishes
a baseline—what arsenals, postures, and transparency gaps exist today—and sets the
stage for designing reductions that are both ambitious and attainable. From there, we
move into risk reduction, phased pathways, verification tools, and regional strategies,
all with an eye toward the practical steps that bring zero within reach.
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