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Short Abstract

Why do states acquire nuclear weapons? Existing theories of
nuclear proliferation fail to account for the impact of bargain-
ing on the process—i.e., credible agreements exist in which rival
states make sufficient concessions to convince the potential ris-
ing state not to proliferate. This book proves the existence of
that range of settlements and the robustness of the inefficiency
puzzle. It then provides two main explanations as to why states
proliferate anyway. First, if the would-be proliferator expects to
lose the ability to construct nuclear weapons in the future, the
states face a commitment problem: the rival state would like to
promise to continue providing concessions into the future but will
renege once proliferation is no longer an option. And second, if
the proliferator’s rival faces some sort of uncertainty—whether
regarding the potential proliferator’s ability to go nuclear or re-
garding its previous proliferation activity—the optimal offer can
entail positive probability of nuclear investment. However, the
nonproliferation regime’s mission to increase the cost of building
often leads to Pareto improvement. Put differently, rising states
sometimes benefit directly by making their nuclear options more
costly.
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Chapter 1

Introduction

On September 25, 2009, U.S. President Barack Obama gave the following
warning to Iran at a G20 summit in Pittsburgh, Pennsylvania:

Iran must comply with U.N. Security Council resolutions and
make clear it is willing to meet its responsibilities as a member
of the community of nations. We have offered Iran a clear path
toward greater international integration if it lives up to its obli-
gations, and that offer stands. But the Iranian government must
now demonstrate through deeds its peaceful intentions or be held
accountable to international standards and international law.1

For the past few years, Western powers have extended such olive branches to
Iran, offering various enticements if Iran ends its (assumed) nuclear weapons
program. It is still unclear whether Iran will eventually yield. However, if
past offers are an indication, any eventual deal will be a quid-pro-quo, in
which Iran receives concessions, dismantles its program, and continues to
receive those concessions in the future.

The United States has maintained a similar strategy with North Korea.
In early 2012, the U.S. and North Korea reached a food-for-nukes agreement,
which called for the North to end its nuclear weapons program and suspend
long-range missile tests in exchange for millions of pounds of food. Since then,
North Korea has stubbornly continued to test missiles under the auspices
of its fledgling space program and detonated its third nuclear weapon in

1Obama 2009.
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February 2013. As a result, whether Iran or North Korea will end their
respective nuclear programs for good remains in doubt.

Reasons for pessimism abound, as both sides appear to face commitment
problems. The United States would only want to offer Iran and North Korea
immediate concessions if those rivals end their respective nuclear programs
in return. However, these states could take the those concessions, continue
constructing nuclear weapons, obtain greater coercive power, and coerce yet
more concessions. If Washington is worried they will adopt such a strategy,
it might never give the concessions necessary to induce them to end their
programs. Meanwhile, without any physical power to enforce the agreement,
the potential rising states must be concerned that the United States’ con-
cessions are temporary. Thus, even if settlements exist that leave both sides
better off, credible commitment problems may lead to proliferation anyway.

That said, it is important not to take the struggles with Iran and North
Korea as conclusive evidence that bargaining is doomed to fail. Perhaps
those cases are salient precisely because they are so exceptional. To wit,
similar agreements involving other states have lasted over the long-term.
Egypt’s turbulent early relationship with Israel led Cairo’s to explore pro-
liferation beginning in the 1960s. However, Egypt lost most incentive to
acquire nuclear weapons when the parties signed the Camp David Accords,
which returned the Sinai Peninsula to Egypt (Einhorn 2004, 48-51). Anwar
Sadat formalized Egypt’s commitment to nonproliferation by ratifying the
Nuclear Nonproliferation Treaty in 1981. Although Egypt continued pursu-
ing nuclear technology (Solingen 2007, 230-231), he and his successor Hosni
Mubarak never made a serious attempt to proliferate thereafter. Indeed, any
nuclear experimentation would have put U.S. foreign direct aid–tied to good
relations with Israel the Accords outline—in jeopardy (Arena and Pechenk-
ina 2012). Proliferation could have provided Egypt with benefits, but the net
benefits (minus costs) could not have exceeded the value of the deal Egypt
was already receiving.

The end of the Cold War presented the United States a large-scale nuclear
conundrum. Although the nuclear stockpiles in Belarus, Kazakhstan, and
Ukraine remained under control of Moscow (Miller 1993, 71-74), each of
these countries had the technological know-how to proliferate in short order.
Negotiations between the United States and these Soviet successor states
ultimately led to the Lisbon Protocol, which made Belarus, Kazakhstan,
and Ukraine parties to the Nuclear Non-Proliferation Treaty. Contingent of
the terms, the United States offered assistance with civilian nuclear energy
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projects, provided substantial aid at a time of financial crisis, and issued
security assurances.

The United States even offered concessions to its own Cold War allies. At
various points, Japan, South Korea and Australia sought a nuclear deterrent.
The United States publicly extended its nuclear umbrella over those countries
in each of these cases. Rather than risk destroying their good relationships
with America, all ultimately backed down.

Of course, negotiations do not always lead to non-proliferation. Ten coun-
tries have proliferated; nine still maintain nuclear arsenals.2 The question
is what separates Egypt, Belarus, and South Korea from the Soviet Union,
Pakistan, and North Korea. Why do negotiations sometimes succeed and
sometimes fail?

1.1 The Central Argument

This book argues that agreements between status quo powers and would-be
proliferators always exist. No proliferation occurs, and both parties are better
off as a result. However, existence does not guarantee feasibility. States may
be misinformed about each other’s capabilities or cannot credibly commit
to those agreements as those capabilities fluctuate. The presence of such
bargaining frictions determines whether a state pursues nuclear weapons.

To be thorough, understanding nuclear proliferation is a two-step pro-
cess. First, this book shows that there exist concessions-for-weapons agree-
ments, or butter-for-bombs settlements, that leave neither side with incentive
to declare war or build nuclear weapons. The book then describes the cir-
cumstances under which potential proliferators would want to reject such
agreements and nuclearize anyway.

More specifically, this book presents a proliferation inefficiency puzzle.
When nuclear weapons are too expensive or the rival’s threat to launch a
preventive strike is credible, reaching non-proliferation settlements is trivial
since the potential proliferator cannot credibly threaten to invest in nuclear
weapons. Outside these cases, proliferation may seem inevitable, as the po-
tential proliferator’s temptation to build might prove too strong. However,

2South Africa held deliverable nuclear weapons from 1982 to 1990 and ultimately ac-
ceded to the Nuclear Nonproliferation Treaty due to a combination of structural change
to the international system and internal political strife (Albright 1994). See Gartzke and
Kroenig (2009) for a list of nuclear powers and when they entered the club.

3



Bargaining over the Bomb William Spaniel

such intuition fails to properly empathize with the potential proliferator’s
incentives. Nuclear weapons are exceedingly costly. The expenses start with
constructing nuclear infrastructure to create weapons-grade material. Then
the state must construct the physical weapons. But nuclear bombs are not
effective unless the state builds the corresponding delivery mechanisms. And
even once that is all complete, the proliferator must pay to maintain the
weapons and delivery mechanisms over time, which can be the most bur-
densome part of all. As a result, perhaps it is not surprising that Schwartz
(1998) estimates that the American nuclear program spent $5.5 trillion from
1940 to 1996 (in 1996 dollars).3

Ultimately, nuclear weapons must provide some sort of benefits for po-
tential proliferators to bother with the whole operation. That being the case,
why can’t rival states concede those benefits upfront and avoid the nuclear
outcome? Indeed, a rival state could shave off a portion of these offers to
keep for itself since the potential nuclear state would never have to pay the
proliferation costs under such a deal. It appears the inefficiency of weapons
incentivize both states to prefer such a deal.4

The main theoretical section of this book proves the credibility of butter-
for-bombs settlements. In equilibrium, for sufficiently high proliferation
costs, the rival state makes immediate concessions to the potential prolif-
erator. The potential proliferator accepts the concessions and never builds;
although proliferating would yield further concessions, the additional conces-
sions fail to cover the cost of construction. Proliferation only occurs when the
investment cost is small. Yet, even in this case, states have mutual incentive
to create non-proliferation institutions to artificially inflate the investment
cost agree to butter-for-bombs settlements. Put simply, non-proliferation
equilibrium outcomes generally Pareto-dominated proliferation outcomes.

This has an important implication for the nonproliferation regime. By
some accounts (Nye 1981; Sagan 1997; Dai 2007; Rublee 2009), the Nuclear
Nonproliferation Treaty is one of the most successful international organi-
zations ever created.5 Only four countries have never signed (India, Israel,
Pakistan, and South Sudan) and only one (North Korea) has ever withdrawn.

3This amount represents 11% of all government spending over that time. The only pro-
grams that cost more were conventional military spending and Social Security (Schwartz
1998, 3).

4Careful readers will note the similarity of this argument to war’s inefficiency puzzle
(Fearon 1995), except applied to costly weapons construction instead of war.

5See Mearsheimer (1993) for an opposing viewpoint.
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Bargaining shows that states opt not to proliferate because of the bribes they
receive from other parties; absent those bribes, many more states would leave
the NPT and develop a nuclear deterrent. This is why so many states are
nuclear capable yet have not developed an atomic bomb.6

However, as a matter of empirical fact, states sometimes walk down the
path toward proliferation. The task then is to explain these instances of
proliferation within the context of the inefficiency puzzle. Why do potential
proliferators nuclearize when non-proliferation settlements exist that leave
both states better off?

This book provides three causal mechanisms. First, commitment prob-
lems preclude the rival from continuing to provide concessions once the po-
tential proliferator can no longer credibly threaten to nuclearize.7 In turn,
this dynamic forces the potential proliferator to invest while it can to co-
erce concessions in the long run. Unsurprisingly, nuclearization results if the
potential proliferator cares enough about the future.

Second, information problems lead potential proliferators to challenge ri-
vals in the absence butter-for-bombs offer. Weak rival states have incentive
to act tough and make no concessions, relying on the threat of a preventive
strike to induce the potential proliferator to yield. Thus, the potential pro-
liferator may develop nuclear weapons to test the rival’s credibility. Stable
butter-for-bombs agreements still exist here; it is just that the rival state has
incentive to bluff, causing the potential proliferator to occasionally challenge
the status quo.

Third, imperfect information has mixed effects. If the rival cannot effec-
tively monitor the potential proliferator’s decision to build, the potential pro-
liferator faces great temptation to defect on butter-for-bombs agreements. If
the cost of proliferation is great, the rival makes additional concessions to ap-
pease the potential proliferator. If the cost of proliferation is sufficiently low,
however, the rival prefers preventive war to making the minimally accept-
able butter-for-bombs deal. Proliferation and war result, though weapons

6To wit, Jo and Gartzke’s (2007) measurement of latent nuclear capacity ranks 50
states as 6 or 7 on a 7 point scale as of 2001, the last year their dataset covers. Only 9
of those countries had nuclear weapons, with North Korea joining the ranks a few years
later. Presumably, states ranking 5 or lower could increase their capacity with sufficient
investment.

7Note that the potential proliferator does not face a commitment problem here. As
later chapters will show, it is always willing to accept concessions in the long-term, even
if it could freely proliferate after receiving a bribe.
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inspections can alleviate the problem.8

1.2 Competing Explanations and Why They

Are Insufficient

Nuclear proliferation has received much attention from academics and policy
makers alike.9 Many theories of nuclear proliferation exist; none adequately
accounts for the inefficiency puzzle and therefore cannot fully explain why
some states proliferate and others do not.

Selecting on the dependent variable is a frequent issue. To wit, consider
the standard realist account of proliferation. Thayer (1995, 486-496) notes
that every nuclear weapons state faced serious security concerns during the
decision to proliferate. He then concludes that “security is the only necessary
and sufficient cause of nuclear proliferation” (486). Meanwhile, other scholars
have recognized the importance of bargaining on an ad hoc basis, leading to
nuclear restraint (Reiss 1988; Paul 2000; Levite 2003; Rublee 2009). Each
side of this debate, however, only focuses on one side of the equation.10

A theory for proliferation must explain nonproliferation, and a theory for
nonproliferation must explain proliferation. A theory that can only do one
holds no explanatory power.

Moreover, even within the ad hoc bargaining literature it is unclear how
and why inducements might deter proliferation or when and why negotia-
tions may break down.11 The lack of a comprehensive bargaining theory of
nonproliferation means that no complete understanding of bargaining fail-
ure exists. Again, an ideal theory must explain both outcomes, not just the
nonproliferation successes.

Indeed, conventional wisdom (Sagan 1997, 57-61) holds that the following
assumptions are sufficient to understand proliferation behavior:

1. The point of contention is constant sum.

8As in Fearon 1995, issue indivisibility provides another causal mechanism, but this is
trivial and theoretically unimportant for the standard reasons.

9See Sagan 2011 for an overview of nuclear proliferation.
10Hymans (2006) and Solingen (2007) are important exceptions that generate a theory

accounting for both proliferation and non-proliferation.
11Paul (2000), for example, implicitly treats bargaining as an important determinant of

proliferation, but he fails to fully elucidate the mutual benefit of bargaining or develop
causal mechanisms for why bargaining fails.
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2. A state’s share of the point of contention increases when it has nuclear
weapons.

3. The costs of proliferation are smaller than the gains made by increasing
power.

4. Preventive war is not a viable option.

However, as the previous section’s thesis outlined and the central model
will prove later, these assumptions merely outline why proliferation appears
desirable; they do not imply proliferation. If these are the only constraints
on bargaining, then states should negotiate their way to settlement.

Research in this vein dates back to Thucydides and has been abundant
in the recent past.12 Neorealist theories dominate the paradigm. This tradi-
tion emphasizes that maximizing security is a state’s central priority. Thus,
the first assumption is sufficient to understand proliferation, at least in the
absence of a competing state’s credible threat to initiate preventive war. As
a result, the construction of weapons is usually taken as a given, and the fo-
cus instead turns to how states mitigate power transitions through military
means. In effect, proliferation should not be surprising since it is merely a
form of “internal balancing” (Lavoy 1993, 196). But these theories fail to ad-
dress the inefficiency puzzle and thus provide insufficient causal explanations
for proliferation.

To explain the variation in proliferation outcomes, more recent scholar-
ship has moved to a two-prong attack with quantitative and formal research.
Quantitative studies fall into three approaches. First, “supply-side” scholars
seek to explain proliferation behavior as a matter of capability. States that
lack the physical means to create a nuclear weapon at a reasonable price are
unlikely proliferators (Jo and Gartzke 2007; Meyer 1984). This is especially
true if no status quo nuclear power is offering assistance (Kroenig 2009a;
Kroenig 2009b; Kroenig 2010; Fuhrmann 2008; Fuhrmann 2009). But these
studies critically underestimate the role of bargaining in the proliferation de-
cision. While technological know-how is a prerequisite for nuclear weapons,
states must have some coercive bargaining relationship to make a return on
their investments. And since security is zero-sum, this opens up bargaining

12A non-exhaustive list of traditional models of shifting power includes Morgenthau
1960, Organski 1968, Organski and Kugler 1980, Waltz 1979, Gilpin 1981, Howard 1983,
Van Evera 1984, Van Evera 1999, Kennedy 1987, Levy 1987, Schweller 1992, Copeland
2000, Mearsheimer 2001, and Lee 2008.
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as an important determinant of proliferation, which the supply-side literature
fails to address.

Second, “demand-side” scholars quantitatively investigate the traditional
security side of nuclear proliferation. Intuitively, states with more intense
security relationships ought to proliferate with greater frequency; Singh and
Way (2004) verify this, showing that militarized interstate disputes and en-
during rivalries are positively correlated with proliferation. Yet proliferation
does not beget proliferation; Bleek (2010) finds a null result on how one rival
acquiring nuclear weapons affects the other rival’s proliferation decision. But
again, desire for nuclear weapons is a necessary but not sufficient condition
for proliferation.

A third group of quantitative scholars looks to leaders and regime type
as the unit of analysis. Leaders with experience as rebels (Fuhrmann and
Horowitz 2012) or personalist dictators (Way and Weeks 2014) may find
nuclear weapons more attractive and therefore are more willing to invest the
costs necessary to proliferate.13 Meanwhile, democracies are more likely to
abstain from the NPT if they wish to explore nuclear options whereas non-
democracies are more likely to sign but then cheat (Fuhrmann and Berejikian
2010). However, leader- and regime-specific analysis still fails to explain
proliferation behavior in the presence of a bargaining problem.14

Alternatively, principal-agent problems and domestic political constraints
may induce leaders to build nuclear weapons even when it goes against the
national interest (Sagan 1996; Solingen 2007). This is reasonable; principal-
agent problems ought to sabotage negotiations over nuclear weapons just as
they sabotage other security issues.15 Nevertheless, the unitary actor ap-
proach remains useful for two reasons. First, if leaders must weigh personal
gains versus state interest, unitary actors results still apply (to varying de-
grees) when competing political forces within a state return to the model
(Slantchev 2011, 9-10). Second, and perhaps more compelling, principle-
agent problems may be the source of commitment problems or incomplete
information, which later chapters integrate into the bargaining environment.

13Relatedly, Hymans (2006) argues that nationalistic leaders are more likely to prolifer-
ate.

14Given mechanisms for bargaining failure, though, these traits could explain when the
mechanisms are more likely to flare up.

15Bueno de Mesquita et. al. 2003; Goemans 2000; Chiozza and Goemans 2011; Downs
and Rocke 1994; Goemans and Fey 2009. See Bueno de Mesquita and Smith 2012 for an
overview.
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Finally, formal models of shifting power have neglected negotiating over
potential power.16 Instead, realized proliferation is a successful outcome
for the rising state in the existing models.17 In contrast, this book’s main
theoretical model shows such an outcome is Pareto inferior to equilibrium
nonproliferation outcomes. Perhaps this is because the key works (Fearon
1995; Powell 2006; Chadefaux 2011; Debs and Monteiro 2013; Reed, Wolford,
and Arena 2013; Dittmeier 2013) wish to explain the outbreak of war. While
that is a noble task, this book explains how states divide goods peacefully in
the shadow of war.

To accomplish that goal, this book builds on previous works by analyzing
a model with an endogenous and costly power shift. To address concerns that
anarchy implies unenforceable contracts, it allows the rising state to freely
proliferate no matter the attractiveness of the declining state’s offers. And to
fully address commitment issues that may occur over the long term, the in-
teraction to repeats indefinitely. Despite the apparent obstacles, equilibrium
agreements exist in which the declining state offers immediate concessions,
prompting the rising state not to build.

All told, these previous attempts to explain proliferation behavior do not
adequately address the inefficiency puzzle. Building on the main theoretical
model, the explanations in later chapters will.

1.3 Roadmap

Going forward, this book relies on game theoretical models to understand
the origins of nuclear ambition. Formalization is particularly useful for the
subject for a couple reasons. First, bargaining is a key determinant of nuclear
proliferation. The logic of bargaining behavior can grow convoluted quickly;
formal modeling provides “accounting standards” (Powell 1999, 29-34) that
ensure claims maintain internal validity.

16Fearon (1996) provides the closest exception. However, in his model, power is inher-
ently tied to the bargaining good and not produced as a part of an inefficient process. The
focus here is on why states might produce power given that efficiency.

17This book adopts the rising state/declining state terminology from previous work
on shifting power. “Rising” and “declining” are minimalist in this sense. They do not
exclusively refer to major power transitions between world powers. Rather, they refer to
any coercive bargaining relationships in which one side’s outside option improves over time
while the other’s diminishes.

9



Bargaining over the Bomb William Spaniel

Second, few states have ever made serious attempts to proliferate; even
fewer have actually successfully tested a nuclear weapon. Worse, nuclear
programs are closely guarded state secrets (Levite 2003, 64-66). Political sci-
entists lack the classified knowledge of behemoth intelligence organizations.
Formal theory resolves some of these issues by directly elucidating state in-
centives given a commonly understood set of assumptions. Game theory
is not a perfect solution to all of the challenges facing a scholar of nuclear
proliferation, but modeling provides a useful starting point for the analysis.

To that end, this book’s explanation of the successes and failures of
butter-for-bombs deals consists of nine additional chapters. The next chap-
ter analyzes the role of deterrent and compellent threats so that the mod-
els presented in future chapters have external validity. Despite substantive
differences, both deterrence and compellence share common formal represen-
tations. Consequently, the models of nuclear bargaining this book develops
apply to both uses of atomic weapons.

The third chapter, the core model of the book, explores butter-for-bombs
negotiations in theory. Without bargaining frictions, only three outcomes are
possible. First, if the rising state cannot credibly threaten to proliferate—
either because the declining state would launch a preventive strike or the
cost of nuclear weapons is too great—the rising state receives no concessions.
This helps explain why there have been so few preventive wars over nuclear
weapons; if they would occur, the rising state internalizes the threat and
terminates its program. If proliferation is a reasonable option but the costs
are still prohibitive, the declining state offers immediate concessions and
convinces the rising state not to seek nuclear weapons. Proliferation only
occurs when the threat to obtain nuclear weapons is credible and the costs
are low.

The fourth chapter searches for empirical evidence that the potential for
proliferation is sufficient to coerce concessions. To do so, it looks at target
behavior during militarized interstate disputes. If a target is worried that
resistance today might cause proliferation tomorrow and a dispute under
worse terms, it might not reciprocate the initiator’s belligerence. Indeed,
this holds empirically: states with higher levels of latent nuclear capacity are
significantly more likely to induce their opponents to back down.

While the fourth chapter investigates latent nuclear capacity on the macro-
scale, it lacks the fine-grained diplomacy of individual case studies. Thus,
the fifth chapter reviews the success of butter-for-bombs negotiations in prac-
tice. Specifically, the chapter applies the theory to Egypt, a set of American
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Cold War allies (Japan, South Korea, and Australia), and the nuclear pro-
ficient Soviet successor states (Belarus, Kazakhstan, and the Ukraine). At
various times, each of these states seriously considered developing a nuclear
deterrent. But other actors ultimately offered concessions up front and con-
vinced them to give up their aspirations, just as the butter-for-bombs model
predicts.

Yet butter-for-bombs agreements only work when the cost of proliferation
is relatively large. What happens when it is small? Chapter 6 shows that
declining states and rising states mutually benefit from artificially inflating
the costs of proliferation so as to encourage bargaining and avoid the ineffi-
ciency. To that end, the chapter analyzes the successful negotiations between
Argentina and Brazil in the 1980s.

Combined, the first half of the book creates a proliferation puzzle that
the remainder of the book seeks to answer. The seventh chapter investigates
the stability of non-proliferation treaties in the shadow of war exhaustion.
Declining states sometimes fluctuate in their resolve to handle various in-
ternational crises, which opens up windows of opportunity for rising states.
Specifically, rising states may choose to proliferate today if they expect that
the declining state will launch preventive war if they attempt to proliferate
at a later date. The declining state’s inability to credibly promise to keep
the concessions flowing to the rising state in the future sabotages arms deals
in the present. Proliferation results. Chapter 6 then applies these findings
to the Soviet Union’s decision to proliferate in 1949 and the ongoing drama
between the United States and Iran today.

The eighth chapter transitions to information-based explanations, be-
ginning with when the declining state cannot effectively monitor the rising
state’s decision to build. Debs and Monteiro (2013) take a similar approach
while disallowing butter-for-bombs bargaining. They find that imperfect
monitoring leads the rising state to secretly attempt proliferation, while the
declining state disincentivizes investment by sometimes launching preventive
war. However, incorporating butter-for-bombs bargaining allows the declin-
ing state to sidestep the monitoring problem by making generous offers to
the rising state. Negotiations only fail when the extent of the power shift
is great. But even then the states mutually benefit from raising the costs
of proliferation so as to encourage butter-for-bombs agreements. This re-
sult explains how International Atomic Energy Agency (IAEA) inspections
“succeed” even when inspectors find no weapons and know ex ante that no
weapons exist. Consequently, imperfect information explanations are un-
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convincing. The model proves useful in understanding the Iraq War. Had
imperfect been the root cause, the United States would have stopped short
of invasion in 2003.

The ninth chapter introduces uncertainty regarding the effectiveness of
preventive war. Even when preventive war is unattractive, the declining state
might offer no concessions, hoping that the possibility of a strike will induce
the rising state to not build. However, due to the incentive to bluff, the
rising state sometimes challenges the declining state by investing in nuclear
weapons. Thus, investment occurs even though the declining state would
retroactively rather offer a butter-for-bombs deal. The chapter then traces
the logic in Operation Opera, Israel’s 1981 raid on an Iraqi nuclear reactor.

The tenth chapter concludes the book, highlighting overall lessons, inves-
tigating policy implications, and exploring the generality of the models.

Throughout the chapters, case studies accompany the formal models.
These case studies serve a number of purposes. Primarily, they motivate
the formal theory; without them, the numerical excursions are cumbersome,
opaque mathematical expositions. With them, game theory answers criti-
cal questions about foreign policy. Understanding why Iran seeks nuclear
weapons today, for example, first requires recognition of its strategic con-
straints. Ultimately, this leads to the conclusion that American credible com-
mitment problems—not Iranian commitment problems—is prompting Iran’s
current investment in nuclear technology.

Second, the case studies provide new explanations for historical prolif-
eration and preventive war behavior. Previously, scholars have argued that
Soviet nuclear proliferation was an obvious byproduct of rising Cold War
tensions and that the Iraq War began due to imperfect monitoring of Sad-
dam Hussein’s weapons of mass destruction programs. Applying the logic
of the formal models raises strong objections to the validity of each of these
theories and simultaneously produces compelling alternative mechanisms.

Finally, the case studies illustrate the underlying logic of formal mod-
els. Game theory provides wonderful accounting standards but often lacks
straightforward application. Consequently, each model has a corresponding
case study that operationalizes critical explanatory variables. These case
studies make a plausible argument that states behaved as the models pre-
dicted. In essence, they serve as an existence “test” of the models by plausibly
demonstrating that the logical constructs have real world applications.
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