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The dramatic shift in the global security environment that followed the col-
lapse of the Soviet Union and the end of the Cold War has been attended by
an explosion of terms in the vocabulary of nuclear deterrence. During the
Cold War, nuclear deterrence focused almost exclusively on deterring the Soviet
Union from using nuclear weapons. In contrast, the current international envi-
ronment demands equal attention be given to reducing the threat of the spread
of nuclear materials, weapons, and weapons technology (Bunn 2007; DoD 2006;
McKenna 2008; Payne 2000; Pilat 2009). Unfortunately, while many of the
newly coined terms capture important nuances, they appear unconnected to
each other, thereby discouraging analysts and scholars from seriously consider-
ing any insights they might contain.
We argue in this paper that the vocabulary of nuclear deterrence, henceforth

simply referred to as deterrrence, need not be as di¢ cult to understand nor
its terms as disconnected as they appear. We proceed in our task with the
contention that deterrence is a strategy intended to achieve the goal of nuclear
stability and that the number of dimensions on which global nuclear stability
is threatened in the post-Cold War era has increased. Taking our lead from
the literature, we understand deterrence as an e¤ort to e¤ect the cost-bene�t
utility calculation of an adversary in order to convince him from taking an
unwanted action. In other words, deterrence inolves the manipulation of utility
calculations. We then present a directed acyclic graph (DAG) identifying the
decisions that state and non-state actors face that present a potential threat
to global nuclear stability. These decisions represent nodes at which the U.S.
must intervene should the utility calculation of the state or non-state actor
otherwsie favor behavior undermining nuclear stability. Next we turn to the
heart of our argument. Each node represents a di¤erent deterrence strategy.
We formally de�ne each of these strategies and conclude by considering the
logical relationships between them.
Our approach is formal. We contend that in the absence of rigorously formal

de�nitions re�ecting clearly identi�ed assumptions, the deterrence community
will remain unable to engage in the kind of analytical thinking necessary to
formulate a theory of deterrence that can inform U.S. policy in the current
international context. The clarity with which a formal approach does so will
invite easy criticism. We do not shy away from such criticism, but we invite our
critics to be as clear about the set of assumptions that they prefer as we are.
If they are, then we (and they) can re-de�ne and uncover relationships to see if
the new assumptions result in any substantive di¤erence.
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1 Deterrence and Rational Actors

We understand deterrence to be a strategy intended to achieve the goal of nu-
clear stability. During the Cold War, nuclear stability was understood as a
status quo situation in which neither the U.S. nor the Soviet Union would em-
ploy nuclear weapons. Hence, deterrence was singularly focused on reducing
the likelihood of a Soviet �rst-strike (Gartho¤ 1990; Schelling 1960; Smoke &
George 1973; Waltz 1990). Often modeled in the form of games with ratio-
nal actors, deterrence was understood as an attempt to convince an adversary
not to engage in an action (in the context of the Cold War, a nuclear �rst-
strike) by threatening to impose unacceptably high costs for doing so (Jervis
1989; Schelling 1960). In order to be successful, the threat had to be credible
(Schelling 1960; Smoke & George 1973; Waltz 1990).
The post-Cold War global environment presents a broader menu of threats

to nuclear stability (Bunn 2004; CSIS 2007; DoD 2006a, 2006b, 2010; Gartho¤
1990; Hayes & Wheatley 1996; Jervis 1989; Kahan 1996; Lamb et al. 2005;
Nye 2009; Perry 1996; Schwartz & Kirk 2009). Not only must states resist
employing nuclear weapons, but stability requires that the number of states
with nuclear weapons not increase. Moreover, non-state actors must also not
come into possession of a nuclear capability. The non-state actors with which
the international community is most concerned in relation to nuclear stability
are terrorists groups (Allison 2008; Caplin 2006; DoD 2010; Frederking 2003;
Lantis 2009; Perkovich 2009; Schaub 2009).
We understand nuclear stability in the post-Cold War system as a condition

in which states not only refrain from the use of nuclear weapons, but they neither
acquire nor proliferate nuclear materials, weapons, or technology. We de�ne
use to include the full arming, launching, or releasing of a nuclear weapon. This
includes the testing of nuclear weapons.1 The term acquiring encompasses
obtaining or gaining possession of any materials or technology in relation to
nuclear delivery systems, fuel cells, and facilities. Proliferating is de�ned as the
intentional contribution, access to or sale of nuclear weapons to an external state
actor. Moreover, the broader de�nition of nuclear stability in the post-Cold
War era further requires that states cooperate in reducing the proliferation and
acquisition of nuclear materials, technology, and weapons. It is not enough that
they themselves refrain from engaging in such activity, but they must also pro-
actively assist in e¤orts to deny others from doing so. Thus, we understand
cooperation to mean a willingness by a state to allow inspections from the
international community of all nuclear facilities to determine their non-nuclear
weapon purpose.2

These four dimensions of nuclear stability - use, acquisition, proliferation,
and cooperation - each require a conscious decision on the part of state and

1See DOD Dictionary of Military Terms, available:
http://www.dtic.mil/doctrine/dod_dictionary

2Our de�nitions for acquire, proliferate, and cooperate roughly accord with those found in
"Nuclear Stability Assessment Framework," Global Innovation and Strategy Center (GISC),
United States Strategic Command, 2009.
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non-state actors. The post-Cold War literature continues to assume that these
actors are rational (Berejikian 2002; Caplan 2006; Chilton & Weaver 2009;
Danilovic 2001b; DoD 2006a; Frederking 2003; Huth et al. 1993; James 2000;
Jervis 1989; Kraig 1999; McKenna 2008; Payne 2000; Perry 1996; Quackenbush
2006; Schelling 1960; Schwartz & Kirk 2009; Singh & Way 2004; Smoke &
George 1973; Zagare & Kilgour 1993, 2009). The assumption carries with it two
consequences. First, rational state and non-state actors take actions intended
to maximize their utility. Second, in order to be e¤ective, a deterrence strategy
must change the cost-bene�t utility calculation of a state or non-state actor to
favor eschewing behavior that undermines nuclear stability, that is behavior on
the four dimensions de�ning nuclear stability (Danilovic 2001a, 2001b; Huth, et.
al. 1993; Signorino & Tarar 2006; Zagare and Kilgour 1993, 2009). While some
scholars have questioned the rationality of terrorists, the general view is that
they perform a decision calculus based on their leaders�objectives (DoD 2010;
Lantis 2009; Schaub 2009). While the consequence of terrorist leaders acting
on the basis of narrow self-interests is that in many cases the costs of irrational
actors are born by others (Caplin 2006), the decision-making calculus remains
essentially rational. Given that both state and non-state actors can be treated
as rational, we henceforth use the term state to denote both.

2 Nuclear Stability: A Directed Acyclic Graph

There is a logic that permits us to order the four dimensions of nuclear stability
in relation to one another. That logic is presented in the directed acyclic graph
(DAG) at Figure 1. DAGs map variables (circles), decision points (rectangles),
and utilities (diamonds).
The DAG at Figure 1 identi�es the choices faced by the two classes of states

in the international system: nuclear states and non-nuclear states. For the
sake of generalization, state i is either in possession of nuclear weapons or it
is not. If it is, we label it a nuclear state. A nuclear state is faced with
three decisions, whether to use nuclear weapons, whether to proliferate nuclear
weapons, or whether to cooperate in denying their spread in the international
system. Given that state i is rational, its decision will depend on a comparison
of the expected utility from each course of action. A non-nuclear state is faced
with two decisions, whether to acquire nuclear weapons or whether to cooperate.
Again, its decision is based on a comparison of the expected utility from these
two choices. If the expected utility of acquiring nuclear weapons is higher than
that from cooperation, it will acquire these weapons and subsequently confront
the three choices faced by nuclear states: use, proliferate, or cooperate.
Closer inspection of the DAG at Figure 1 further reveals that the choice faced

by a non-nuclear state i between acquistion and cooperation is a¤ected by its
calculation of the expected utility from use and proliferation. Thus, a state will
not only acquire a nuclear weapon because its expected utility from possessing
such weapons is higher than that from cooperation, but it will do so if its utility
from using them or proliferating them is higher than that from cooperation

3



Acquire

CooperateProliferateUse

µ h

µ c
µ pµ u

Non-Nuclear
State

CooperateProliferateUse

Nuclear State

State i

Figure 1

4



(even if its utility from cooperation exceeds that from simple possession).
The discerning reader will likely raise the issue of the degree to which choices

facing a state are interdependent. That is, does the choice of one option nec-
essarily negate the other from being chosen? Clearly the choice on the part
of a nuclear state to cooperate negates the choice to use or proliferate nuclear
weapons. By the same logic, the choice of a non-nuclear state to acquire negates
the option to cooperate in the �rst instance. It may only revisit the choice to
cooperate after it achieves the status of a nuclear state. However, it is not
outside the realim of possibility that a nuclear state might choose to use and
proliferate nuclear weapons. While this is an intriguing possibility, it has little
a¤ect on the conclusions of our argument. As we will demonstrate, the point of
deterrence is to reduce the likelihood of either. Moreover, since both use and
proliferation undermine nuclear stability, we might just as well treat them as a
single choice: not to cooperate. We choose not to do so in order to clarify the
di¤erence in terms in the deterrence vocabulary.
Of course, state i depicted in Figure 1 is not operating in a vacuum. Indeed,

the utility calculations for each decision are impacted by some combination
of the situations of the other states in the international system For ease of
representation and without loss of generality, we will refer to the rest of the states
in the international system as state j. The directed acyclic graph depicting the
interaction of state i and the international sytem, state j, is in Figure 2. The
DAG shows that the choices of states a¤ect the utility calculations of others.
For instance, if a state uses a nuclear weapon, then it will likely a¤ect the
utility of the use of a nuclear weapon by other states. Furthermore, if a state
acquires a weapon, it will a¤ect the utility calculation of other states relative to
acquisition, proliferation, and cooperation. The same is true for proliferation or
cooperation. As states engage in either, they a¤ect the utility calculations of
other states relative to acquisition, proliferation, and cooperation.
In the absence of U.S. intervention, nuclear stability relies on the mutual

interaction of decisions made by states relative to cooperation, aquisition, pro-
liferation, and use as depicted in Figure 2. Were the system of interactions
to result in an acceptable degree of nuclear stability, the U.S. would have no
reason to intervene. The U.S. goals are that no state use, acquire, or proliferate
nuclear weapons and that all states cooperate on reducing their spread.
In order for the U.S. to reduce the likelihood that states will use, acquire,

or proliferate nuclear weapons, or to increase the likelihood that a state will
cooperate, it must a¤ect the expected utility resulting from these actions. The
DAG at Figure 3 shows that the U.S. can a¤ect an actor�s utility at any of
these four distinct points. Since utility calculations derive from assessments of
the costs and bene�ts of a given action, the U.S. strategy must be to employ
some mix of the two to change the player�s expected utility to favor outcomes
supporting global nuclear stability, that is either to deny use, acquisition or
proliferation or to incentivize cooperation. Its strategies for doing so have
broadly been referred to in the literature as deterrrence. However, that same
literature has suggested numerous terms for what appear to be an array of
strategies only loosely, if at all, related to deterrence. These include damage
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limitation, assurance, insurance, dissuasion, and inducements (see Schwartz &
Kirk 2009 for an excellent review of these concepts). In what follows, we
demonstrate that each of the points for U.S. intervention noted in Figure 3 are
related to a particular deterrence strategy. We formalize these strategies and
relate them to one another in order to bring greater conceptual clarity to the
�eld.
Before doing so, we should make note of the fact that some of the concep-

tual muddle that attaches itself to the deterrence literature owes to the concept
of tailored deterrence. Tailored deterrence recognizes that a unilateral deter-
rence strategy will not work, and expresses the need for individualized strategies
(Bunn 2007; Payne 2009a). A multilateral deterrence policy must also consider
its second- and third- order e¤ects on other potential adversaries (Chilton &
Weaver 2009; DoD 2006a; McKenna 2008). This involves crafting context spe-
ci�c deterrence policies for di¤erent adversaries based on their beliefs, national
or cultural identity, dominant leaders, and military organization (Lantis 2009;
Payne 2000). Thus, the U.S. must put together a package of costs and bene�ts
�tting the uniqueness of each situation (Bunn 2007; Chilton & Weaver 2009;
DoD 2006a; Lantis 2009; McKenna 2008; Payne 2000, 2009a; Yost 2009). We
do not argue that this is not the case. Our contention is that the focus on tai-
lored deterrence has had the unfortunate, and perhaps unintended, consequence
of suggesting that deterrence is an ad hoc concept that de�es generalization and
can only be dealt with contextually. In our view, costs and bene�ts are the
primitives that provide a unifying basis for all deterrence strategies. It matters
not what the particular package of promises or threats on o¤er is; it is intended
to increase the cost or bene�t from an action.
Moreover, our general approach explicitly incorporates a number of con-

cepts. One of these is the notion of the bene�ts of restraint (McKenna 2008).
The 2006 Deterrence Operations Joint Operating Concept (DOJOC) labels the
components of utility calculation as the bene�ts of a course of action, the costs
of a course of action and the consequences of restraint. The consequences of
restraint is a single term comprised of both the bene�ts and costs of not taking a
course of action. We treat the bene�t from restraint and the cost of restraint as
part of the overall assessment of each respective element. Where the U.S. inter-
venes to change these calculations we treat them as components of the change
to the cost and bene�t introduced by the U.S. strategy. In a similar vein, our
approach also easily accommodates the notion of a general utility calculation
based on an assessment of costs and bene�ts, which includes a consideration of
both the costs imposed after an action is undertaken as well as an adversary�s
potential gain (Bunn 2004; DoD 2006b, 2010; Yost 2009), and the costs and
bene�ts of non-action (Bunn 2007; Chilton & Weaver 2009; Schaub 2009). We
emphasize that the point of our paper is not to commend any particular pack-
age of costs and bene�ts over another. Our aim is to bring better clarity and
coherence to the strategy of deterrence.
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3 The Primitive Components of Deterrence

In Schelling�s formulation of deterrence, state k attempts to reduce the likelihood
that state i will engage in a nuclear �rst strike by increasing the costs of its doing
so. The need to deter state i is rooted in state i0s calculus that there is gain
to be had by engaging in a �rst strike. That gain can be represented as Bpi ,
where Bpi 2 [0; 1]. Absent any response from state k, state i calculates that it
will experience a net gain of Bpi from a �rst strike. In order to deter state i
from engaging in a �rst strike, state k engages in a strategy of imposing a cost,
Cpi , where C

p
i 2 [0; 1]. Cpi represents the costs imposed by state k on state i

that are intended to punish state i for a �rst strike. Thus, state k a¤ects state
i0s utility from the use of nuclear weapons. In the context of the Cold War era,
the cost imposed, Cpi , had to exceed or equal the expected gain, B

p
i . Hence,

a deterrence strategy is judged su¢ cient if and only if Cpi � B
p
i (i.e., state i is

deterred and a nuclear exchange is averted).
In the post Cold War global environment, the United States is no longer as-

sumed to be faced with a single, �xed opponent bent on using nuclear weapons
to defeat the U.S. and thereby forcibly re-arrange the international system. Ab-
sent this assumption, states must have a reason to engage in system disrupting
activities within the context of the multi-dimensional threat environment of the
post-Cold War era. Such activities are no longer limited to the use or threat-
ened use of nuclear weapons, but include their acquisition and proliferation as
well. Thus, the new deterrence thinking must address a wider set of threats.
Furthermore, it must focus on both costs and bene�ts in order to assess where
a threat may emerge and how to deal with it.
For the sake of conceptual consistency, we assume that a state�s cost-bene�t

calculus includes an initial assessment of the gains and losses imposed upon it
by the existing international status quo. (Since it was simply assumed that the
Soviet Union was anti-systemic during the Cold War, this part of the calculus
was rendered moot.) In essence, state i views the current global situation
as providing it some bene�t Bi, where Bi 2 [0; 1]; and some cost Ci, where
Ci 2 [0; 1]. (Henceforth, we will refer to actor i as state i, whether it is a state
or non-state actor. Our de�nitions will apply equally to both.) State i0s net
gain, Gi, from the status quo can be expressed as Gi = Bi � Ci.
State i wishes to maximize Gi. When Gi = 1, the international system

perfectly accords with state i0s preferences. Conversely, when Gi = �1, the
international system is perfectly discordant with state i0s preferences. It is only
when Gi < 0 that state i may represent a plausible threat, since state i is dissat-
is�ed with the status quo. One major means for redressing its dissatisfaction
is to acquire, proliferate, or threaten the use of, nuclear weapons. While the
acquisition or proliferation of nuclear weapons is not the same thing as a �rst
strike, the logic of the cost-bene�t analysis is identical: the closer Gi approaches
�1, the more likely it will attempt to obtain or use nuclear weapons. In so
doing, state i hopes to gain Bpi . Thus, the net gain is Gi = Bi� (Ci�B

p
i ). In

words, state i hopes to increase its gain by subtracting the bene�ts for prolif-
eration from its system costs. The set of states that the U.S. is likely to have

9



to deter are those for whom Gi > 0 only when B
p
i is added to the cost-bene�t

equation. That is, the U.S. must deter those states for whom the following two
equations hold:

Gi = [Bi � Ci < 0]
Gi = [Bi � (Ci �Bpi ) > 0]

,

where

Gi =

8<: 1 if Gi � 1
�1 if Gi � �1
Gi otherwise

.

In the new, multi-dimensional threat environment of the post-Cold War era,
these actors include the so-called rogue states as well as transnational terrorist
groups such as al Qaeda and Hezbollah, which seek to acquire nuclear weapons.
What makes this group of actors particularly troubling is that there appears
to be a reasonable expectation that should they acquire such weapons they are
likely to use them.
The cost-bene�t equation Gi = Bi � (Ci �Bpi ) carries with it several impli-

cations for deterrence. First, in order to adjust the outcome of the cost-bene�t
analysis so that Gi > 0 - by some other means than state i acquiring, pro-
liferating, or using nuclear weapons - the United States must o¤er additional
costs and/or bene�ts. One way to do this is to change the initial cost-bene�t
calculus solely on the basis of system factors (Bi & Ci) by working to change
the global bene�ts (public goods) provided to states by the international order.
This appears to be the rationale of the thinking behind Smart Power (Center
for Strategic and International Studies 2007). Another way to accomplish this
is to directly threaten or o¤er private rewards to a particular state. While both
approaches focus on the cost-bene�t analysis of states, the latter is of the most
immediate concern to us in this paper. It is the approach on which deterrence
theory focuses.
The second implication of the cost-bene�t equation Gi = Bi � (Ci �Bpi ) is

that the exact mix of threats or private bene�ts o¤ered can be speci�c to the
given situation or actor to be deterred. This is what has been labeled as tailored
deterrence (Bunn 2007, Yost 2008). In essence, the U.S. is attempting to further
manipulate state i0s calculation of Gi. Thus, if Gi = [Bi�(Ci�Bpi ) > 0], where
Gi = [Bi�Ci < 0], then the U.S. may add costs or bene�ts to attempt to force
a reassessment of the net gain to state i. If the U.S. adds costs for proliferation,
they are expressed as Cpi 2 [0; 1]. These private costs are subtracted from the
bene�t from proliferation. If the U.S. adds private bene�ts for not engaging in
proliferation, they are expressed as B~pi 2 [0; 1]. These bene�ts are added to
the bene�ts from the international system. Formally, the U.S. has rearranged
the formula so that

Gi = [[(Bi +B
~p
i )� (Ci � (B

p
i � C

p
i ))] � 0] ,

which can be further simpli�ed as
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Gi = [[(Bi +B
~p
i +Bpi )� (Ci + C

p
i )] � 0] ,

where

(Bi +B
~p
i +Bpi ) =

8<:
1 if (Bi +B

~p
i +Bpi ) � 1

�1 if (Bi +B~pi +Bpi ) � �1
(Bi +B

~p
i +Bpi ) otherwise

and

(Ci + C
p
i ) =

8<: 1 if (Ci + C
p
i ) � 1

�1 if (Ci + Cpi ) � �1
(Ci + C

p
i ) otherwise

This is the basic de�nition of the deterrence challenge in the post-Cold War
era. Since the package of bene�ts and costs o¤ered by the U.S. is tailored,
either B~pi or Cpi may be equal to 0, though neither need be. (Of course, if the
U.S. is attempting to persuade a state, then at least one of these two factors
can not be equal to 0.). In the ensuing section, we re-de�ne the vocabulary of
deterrence in relation to this basic de�nition of the deterrence challenge.

4 Implications and Relationships

Deterrence thinking during the Cold War focused solely on manipulating the
cost side of the cost-bene�t equation Gi = [(Bi+B

~p
i +B

p
i )� (Ci+C

p
i )]. Thus,

the equation was reduced to Gi = [(Bi +B
p
i )� (Ci +C

p
i )]. Furthermore, since

the Soviet Union was assumed to be at best agnostic concerning the existing
international order, the equation was further simpli�ed to Gi = (Bpi � C

p
i ).

Thus, the Soviet Union experienced a net gain only when the bene�t from �rst
use exceeded the cost imposed by the U.S. for �rst use, in which case the Soviet
Union had every incentive to engage in a �rst strike. To avoid such a scenario,
the U.S. worked to increase the costs of �rst use, and in so doing keep the net
gain to the Soviets below an acceptable level. However, since the Soviet Union
was assumed to be inherently aggressive, this was not considered problematic.
The end of the Cold War also ended the assumption that any given state

was inherently aggressive. Thus, the inclusion of system costs and bene�ts
(Bi & Ci) was not only possible, but it introduced a more nuanced and fuller
conceptualization of the deterrence challenge.
Adding system factors, the cost-bene�t calculus of the Soviet Union would

have been Gi = [(Bi + B
p
i )� (Ci + C

p
i )]. This is essentially the case in which

the private bene�t o¤ered by the United States to a state for non-use (B~pi ) is
set to zero in the post-Cold War deterrence equation Gi = [[(Bi +B

~p
i +Bpi )�

(Ci + C
p
i )] � 0]. It represents the approach to deterring Russia and China

in the post-Cold War era. In essence, it presents a more re�ned version of
deterrence logic. However, while system factors have been added, the focus
of deterrence is still decidedly on adding costs to weigh against the assessed

11



bene�ts of �rst use. This is the essence of the deterrence strategy shown in
Figure 3 in which the U.S. a¤ects �u. Assuming that Russia and China receive
a net bene�t from the current international system (an assumption that seems
relatively safe to make), the addition of costs provides a safety net. (We will
forego the temptation to discuss whether this might not have been the case in
the Cold War as well.)
In our view, Gi = [(Bi + B

p
i ) � (Ci + C

p
i )] represents little more than a

nuanced version of the classic deterrence model as elaborated by Schelling and
others. A strategy of attempting to persuade a state not to engage in the use of
nuclear weapons based on threats is properly labeled deterrence. In so labeling
the equation Gi = [(Bi+B

p
i )� (Ci+C

p
i )] as such, we are keeping with the use

of the term as it originally evolved.
To this point, we have dealt with two of four possible variants of the model

Gi = [(Bi+B
~p
i +B

p
i )� (Ci+C

p
i )]: the case in which both private bene�ts and

private costs are set to zero, in which case no e¤ort is being made by the U.S.
to persuade a state one way or the other, and the case in which only private
bene�ts are set to zero, which we have de�ned as deterrence. (The �rst case
is the preferred option when Gi = [Bi � Ci > 0].) That leaves two other
possibilities: the case in which only private costs are set to zero and that in
which neither private costs nor bene�ts is set to zero.
The former situation de�nes assurance. The U.S. seeks to prevent any

unwanted action which threatens not only its own interests but those of its al-
lies (Bunn 2004; CSIS 2007; DoD 2006a, 2006b, 2010; Gartho¤ 1990; Hayes
& Wheatley 1996; Kahan 1996; Lamb et al. 2005; Nye 2009; Perry 1996;
Schwartz & Kirk 2009). By assuring allies against attacks by a third party,
the U.S. hopes to convince them not to obtain their own nuclear weapons
(Bunn 2007; Berejikian 2002; Danilovic 2001a; Pilat 2009). This applies to
countries such as Japan and South Korea that the United States could hardly
hope to threaten, but must instead convince that it is able to provide su¢ -
cient protection (assurance) against a nuclear strike. Assurance is de�ned as
Gi = [(Bi+B

~p
i +B

p
i )�(Ci)], in which Gi can be less than 0 when Ci increases.

This can occur when systemic threats to state i emerge. The equation calls for
the U.S. to increase B~pi in order to avert state i from engaging in proliferation
in a self-help e¤ort to raise Bpi . Essentially, the U.S. seeks to raise private
bene�ts B~pi to a level su¢ cient to disincentivize state i from seeking to raise
Bpi . Assurance largely involves the use of soft power and attempts to a¤ect the
utillity calculation of a player�s possessing nuclear weapons (�h in Figure 3).
The fourth variant involves the complete equation Gi = [(Bi +B

~p
i +Bpi )�

(Ci + C
p
i )]. This de�nes dissuasion. A successful dissuasion strategy requires

that the bene�t from the international status quo to state i together with the
package of bene�ts and costs pro¤ered by state j exceed the sum of the cost from
the international status quo and the perceived bene�t of proliferating nuclear
weapons to state i. The U.S. may pursue this strategy when trying to stop
an actor from acquiring, or proliferating nuclear weapons. Thus, the U.S. is
a¤ecting the utility calculation �h and �p in Figure 3.
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5 Dissuasion

We now demonstrate that dissuasion is the overarching concept for the post-
Cold War vocabulary regarding non-proliferation and denial of �rst-use. We
begin by noting that the assessment of the costs (Ci) and bene�ts (Bi) from
the system are �xed. Hence, they are not relevant to distinguishing between
dissuasion (Ds), deterrence (Dt), and assurance (A). The essential core of
assurance is its relationship to private bene�ts from non-proliferation. Thus,

A() (B~pi ) .

Deterrence focuses on private threats. Thus,

Dt() Cpi .

Formally, dissuasion is

Ds() (B~pi ) or (C
p
i ) or (B

~p
i & Cpi ) .

From which it follows that,

Ds() (A) or (Dt) or (A & Dt)
Dt implies Ds
A implies Ds

.

Hence, deterrence and assurance are special cases of dissuasion. Dissuasion
is the broader category that encompasses both.
Dissuasion encompasses other concepts in post-Cold War deterrence vocab-

ulary as well. The solution o¤ered by some to the problem of how to deter
terrorists is to either prevent or defeat their objectives (Perkovich 2009). Pre-
vention may involve defending against the act itself. A deterring actor utilizes
a defense strategy (Dfd) to prevent potential threats (Perry 1996). Defense
is a strategy intended to deny any bene�t from an act of nuclear proliferation
(Schelling 1956). It also involves the reduction of the deterrer�s costs and risks
in the event that deterrence fails (Adams 2003/2004).
Formally,

Dfd() ~Bpi .

Thus, Gi = [(Bi +B
~p
i )� (Ci + C

p
i )].

Another strategic concept is defeat (Dft), which occurs when deterrence
fails (Gartho¤ 1990). It implies a denial of all bene�ts and the imposition of a
total cost on state i (Schelling 1958).
Formally,

Dft() [~Bpi & (Cpi = 1)] ,

from which it follows that
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Dft =) Dfd & Dt =) Dfd & Ds ,

and Gi = [(Bi+B
~p
i )� (Ci+1)]. In words, similar to a strategy of defense,

a strategy of defeat denies the bene�t of proliferation, but it also sets the left
hand side of the equation to its maximum. Hence, state (or non-state) actor i
has no options for achieving a positive gain from the international system.

6 Further Considerations

To this point, we have discussed the relationship between the key concepts that
comprise the vocabulary for deterrence in the post-Cold War era. We have thus
far concluded that the new vocabulary of tailored deterrence should be relabeled
dissuasion, which as we have logically demonstrated is the overarching concept
in the vocabulary. However, we have yet to consider the application of such
strategies. Consider, then, an example in which state k wishes to deter the
action of proliferation by state i: What is the proper response of state k to the
threat of proliferation or �rst use posed by state i? Speci�cally, should state k
engage in a strategy of dissuasion, deterrence, or assurance?
The logic of the directed acyclic graph (DAG) at Figure 3 argues that the

answer to that question depends on the relative magnitude of state i0s utility
from acquiring (�h ), using (�u), proliferating (�p ), and cooperating (�c). We
arbitrarily score utility along a continuum from 0 to 1 and select :5 as the cuto¤
between a high (1) and low (0) utility on each of these four dimensions. Then
there are eight possible permutations representing the choices faced by nuclear
states. They are listed in Table 1.

Row Policy utility from utility from utility from
use (�u) proliferation (�p) cooperation (�c)

1 none < :5 < :5 � :5
2 Diplomacy < 5 < :5 < :5
3 Dissuasion < :5 � :5 � :5
4 Dissuasion < :5 � :5 < :5

and Diplomacy
5 Deterrence � :5 < :5 � :5
6 Deterrence � :5 < :5 < :5

and Diplomacy
7 Deterrence � :5 � :5 � :5
8 Deterrence � :5 � :5 < :5
Table 1
Possible Permutations of the Utility Calculations of Nuclear States
In the �rst case (row 1), the utility from use and proliferation are low while

that from cooperation is high, state k need not follow any course of action to
a¤ect state i. State i0s utility calculations will lead it to cooperate. However,
if as in case 2 the utility on all three dimensions is low, then state k need only
focus on raising the utility from cooperation. None of the strategies discussed
in this paper would be helpful owing to the fact that they are fundamentally

14



concerned with the application of hard power to dissuade and deter by threats
of costs and promises of bene�ts. While assurance would appear to commend
itself, it too is focused on hard military and economic power: the promise that
the U.S. will extend its nuclear and conventional protection. Thus, the use of
soft power by diplomacy based on moral persuasion is the best route in such
instances.
The next two cases represent situations in which state k is faced with the

threat of proliferation on the part of state i. In case 3, state k need only engage
in dissuasion to lower state i0s utility from proliferation. In case 4, state k must
add diplomatic meaures to increase state i0s utility from cooperation.
The �nal four cases represent situations in which state i is likely to use

nuclear weapons. In the �rst of these (row 5), state k need only engage in
deterrence to lessen the likely of use to levels at which state i0s utility from
cooperation will lead in this direction. In the second instance (row 6) state k
will have to engage in deterrence to lessen the likelihood of use and diplomacy to
increase the utility from cooperation. In the third instance (row 7), state k will
have to engage in dissuasion to lessen the likelihood of both use and proliferation;
and in the �nal instance (row 8) it must mix dissuasion with diplomacy.
Non-nuclear states present a bit more complex challenge. While the choice

they face is to acquire or cooperate, it is possible that state i may choose to
acquire weapons even if its uitility from possessing them is low but its utility
from either use or proliferation is high. The reader may recall that we raised
this issue of the interdependence of choices earlier in the paper. We are now in
a position to see that if either the utility from acquiring, using, or proliferating
is high, state i will choose to acquire nuclear weapons. Thus, the challenge
facing state k is represented by the eight possible permuations of the choices
faced by non-nuclear states listed in Table 2.

Row Policy utility from utility from utility from either
acquisition (�h) cooperation (�c) use (�u) or proliferation

is high (�p)
1 Diplomcay < :5 < :5 no
2 none < 5 � :5 no
3 Dissuasion � :5 < :5 no

and Diplomacy
4 Dissuasion � :5 � :5 no
5 Dissuasion < :5 < :5 yes

and Diplomacy
6 Dissuasion < 5 � :5 yes
7 Dissuasion � :5 < :5 yes

and Diplomacy
8 Dissuasion � :5 � :5 yes
Table 2
Possible Permutations of the Utility Calculations of Non-Nuclear

States
In the �rst case (row 1), the utility of acquistion is low. Moreover, the utility

from both use and proliferation are low as well. Therefore, the likelihood of the
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non-nuclear state engaging in actions disrupting global nuclear stability is low.
However, the utility from cooperation is also low, so the challenge to state k
is to engage state i diplomatically to change its utility from cooperation. In
the second case (row 2), all parameters remain the same, except that state i0s
utility from cooperation is relatively high. Thus, state k need do nothing.
In the next two cases, state i0s utility from acquistion is high. Therefore,

state k must engage in dissuasion, to which it must add diplomacy to increase
the utility from cooperation in case 3.
The last four cases are all problematic for state k since state i0s relatively high

utility from either use or proliferation will lead it to acquire nuclear weapons.
Thus, in all four instances, state k must engage in dissuasion; and where the
utility from cooperation is low, it must add diplomacy.

7 A Short Concluding Note

We have de�ned the vocabulary of deterrence and related them to strategies
to achieve nuclear stability. The challenge faced by the United States is to
achieve nuclear stability by reducing the likelihood of the spread of nuclear
weapons (by acquisition or proliferation) as well as their use while increasing
international cooperation to achieve these same ends. The challenge is further
exacerabted by the reality depicted in Figure 2 that the e¤orts by states to
acquire, proliferate, or use nuclear weapons have interactive a¤ects with those
of other states. The challenge facing the U.S. is to reduce any momentum in
this direction. However, as we have argued, if the goal is merely to reduce the
likelihood of acquisition, proliferation, or use, then dissuasion by the application
of some mix of threats of costs and promises of bene�ts will su¢ ce. However,
the goal to achieve cooperation takes the problem set outside of the standard
approach. Since our paper has focused largely on the application of hard power,
we are less con�dent of our conclusions, or the adequacy of the analysis of the
application of soft power to achieve cooperation. This may well be an area for a
substantial amount of research. We urge that these e¤orts attempt to integrate
all aspects of U.S. policy.
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