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Abstract

Maintaining peace with adversaries can be costly, yet conflict models depict coop-

eration as a costless byproduct of not fighting. This article provides a formal model

where peace may be costly and countries compete over bargaining surplus. Against

conventional wisdom, repeated interactions of patient countries can destabilize peace

without power shifts, as countries may prefer to “rip off the bandage.” The likelihood of

war depends on fundamentals of the international order, including outcome persistence

and the severity of competition. Even when cooperation is mutually beneficial, wars are

inevitable in the long run due to a coordination problem induced by costly peace. Com-

petition over favorable settlements does not directly instigate attacks, but it reduces

the gains from peace while counterintuitively making war less likely. The article offers

new systemic explanations for war, highlights the importance of institutional design in

conflict resolution, and sheds light on which international orders fare well over time.

Keywords: Conflict processes, international cooperation, game theory

Ruggiero: Ph.D. Candidate in Politics, Princeton University. jruggiero@princeton.edu.

https://www.josephjruggiero.com
mailto:jruggiero@princeton.edu


Studies of international conflict regularly assume that peace is a costless byproduct of

not fighting and, hence, war is inherently inefficient.1 This is typically reasonable since the

costs of peace, if any, tend to be trivial compared to much more palpable costs of war.

However, peace can also come at significant cost from the threat of conflict. Countries

may, for example, choose to spend heavily on military investments (Powell 1993; Coe 2011).

Cooperation may also prove costly for reasons that are not intrinsic to military action, such

as compromises to international enemies or payments to a mediating institution. Further,

countries regularly opt into greater costs of peace, especially in circumstances where they

may be rewarded with preferential treatment in the settlement procedure (Ikenberry 2001;

Kuziemko and Werker 2006; Pratt 2020).

How, then, does our understanding of conflict change if we directly account for costs of

peace? Given the deep relationship between costs of peace and the structure of security

relations (Keohane 1984; Lake 1999), incorporating costly peace in a crisis bargaining model

facilitates analysis of systemic causes of war. My analysis focuses on two features of the

international system that relate to conflict propensity: (1) persistence of outcomes, or the

time horizon for which a country expects the outcome of a crisis situation to last; and (2)

diplomatic competition, or the extent to which favorable peace settlements tomorrow can be

earned by costly actions today. The former speaks to literature on systemic stability and

polarity (Waltz 1979; Ikenberry, Mastanduno, and Wohlforth 2009) as well as duration of

agreements and international uncertainty (Koremenos 2005), while the latter speaks to that

of the prevailing regimes and institutional structures (Krasner 1983; Voeten 2021). These

factors will represent an external setting for the crisis taking place.

The model takes a crisis bargaining interaction as a stage to a repeated game where

countries choose between a potentially costly peace or a costlier war.2 Costly peace is

1Throughout the article, I refer to peace and cooperation interchangeably, taking for granted the presence
of a crisis situation.
2The canonical model in Fearon (1995) provides a foundation for this model in the sense that it is equivalent
absent the dynamics and the cooperation subgame that follows a joint decision to cooperate.
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operationalized as the spending on diplomacy necessary to reach a peace settlement, which

may be arbitrarily small. When this threshold is met, cooperation becomes possible with the

higher spender recognized as a proposer in ultimatum bargaining with greater probability.

Ultimatum bargaining is employed because it can represent crisis situations with little loss

of generality (Fey and Kenkel 2021). On the other hand, failure to cooperate incites a war.

After a settlement or war outcome is realized, the result can persist for some time until

countries return to the bargaining table to repeat the game. The varying extents to which

peace settlements and war outcomes persist, as well as the level of competition over favorable

settlements, characterizes the international environment.

The features of the international system, in addition to country characteristics, affect a

country’s willingness to fight. First, even when the costs of peace are arbitrarily small, a

country may prefer to attack and initiate war if peace settlements are not expected to last

relative to the gains captured in war. This challenges a central result of war-as-bargaining

theory: rational agents with complete and perfect information will always settle (Brito and

Intriligator 1985; Fearon 1995). In this line of research, a surplus from cooperation typically

exists but war can still be induced by information asymmetries (Banks 1990; Fey and Ramsay

2007, 2011; Bils and Spaniel 2017; Spaniel and Bils 2018) or commitment problems (Powell

2006; Chassang and Padró i Miquel 2009; Debs and Monteiro 2014; Chapman, McDonald,

and Moser 2015; Schram 2021; Benson and Smith 2021; Carey, Bell, Ritter, and Wolford

2022). In the former, countries don’t know where the bargaining range is; in the latter,

countries are incapable of reaching settlements in the bargaining range—for example, if

a rising power faces a liquidity problem (McDonald 2011; Krainin, Ramsay, Wang, and

Ruggiero 2022) or a hegemon and rising challenger cannot commit to equitably share the

gains of a growing economic pie (Monteiro and Debs 2020). In this paper, a bargaining

surplus may not exist regardless of country actions, on or off the equilibrium path of play.

Second, these features affect a country’s willingness to risk war when peace is preferable

to both parties. An “inadvertent” war is not the result of a country’s desire for war, but
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of their joint failure to incur the necessary costs that would prevent an attack. Inadvertent

war, therefore, is not the result of a hold-up problem, but a coordination problem: both

countries would prefer to pay the costs of peace if they knew the other was not going to. In

equilibrium, countries either vie for proposal power by spending an amount in excess of the

necessary costs of peace, creating welfare loss, or they spend nothing, risking that the crisis

escalates to war in hope to free-ride on the effort of their rival. The incentive to compete

for proposal power will not directly lead countries to launch wars; however, competition

reduces welfare and counterintuitively makes wars less likely. Thus, the Pareto optimal level

of competition does not minimize wars.

Changes to the international order that affect how long war outcomes and settlements

are expected to last, such as weakening great powers or shifts in alliances, correspond to

changes in the persistence parameters of the model. These persistence parameters can be

understood as a reduced form for a larger international setting to which the countries of the

game are subject. For example, the persistence of peace may be informed by the willingness

of major powers to involve themselves in foreign conflicts. Consider the Dayton Accords that

resolved the Bosnian War in the mid 1990s: Serbia understood that defection and subsequent

expropriation of territory would result in a high likelihood of conflict with the United States

and NATO, so any agreement would be expected to last. This contrasts sharply with short-

lived armistice agreements in civil conflicts, where powerful third parties are unwilling to

bring about change in the event of defection (Walter 2009; Mattes and Savun 2009).

The results also speak to significant conflicts in contemporary international relations,

such as the 2022 Russian invasion of Ukraine, which I reflect on at greater length in the

discussion. First, shifts in the fundamentals of the international order may instigate conflict.

As the model demonstrates, increasing the persistence of war outcomes or the transience

of peace agreements can induce a fight. Then, for example, weakening global institutions

and corresponding alliances (Ikenberry 2018; Mearsheimer 2019) could foment Russia’s ag-

gression. Second, war can result from a failure to coordinate a peaceful settlement. If the
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costs of participating in international organizations have risen, the likelihood countries forgo

attempts to resolve their disputes rise, as well.

Further, the model helps identify and assess the likelihood of future conflicts. Consider

the possibility of war between the US and China: scholars and policy analysts continue to

debate whether China’s growing power poses a threat to the prevailing international order

and, more specifically, whether China could displace the US as a global hegemon (Doshi

2021). Taiwan’s sovereignty, in particular, is a source of considerable tension. In 1975,

during a conversation with then-Secretary of State Henry Kissinger, Mao Zedong remarked

on China’s hope to one day claim Taiwan: “a hundred years hence we will want it, and we

are going to fight for it.” Mao’s statement indicates that China may be patient and that, as

the model would suggest, a shift that increases the persistence of war outcomes may trigger

a forceful attempt to annex Taiwan.

Crisis Bargaining and Costly Peace

Peace does not always come free. Most studies of international cooperation acknowledge that

reaching peaceful arrangements can be costly. For example, a primary reason for building

institutions for international cooperation is their ability to reduce transaction costs (Keohane

1984). International relations theory has long argued that the nature of peace’s costs affects

the way countries form alliances. Lake (1999), for example, claims that the transaction

costs of international institutions determine the structure of security relations, varying from

anarchic alliances to hierarchical ones (e.g., NATO and the Warsaw Pact, respectively).

Incorporating costly peace in the bargaining framework parallels with literature on inter-

national cooperation and contributes to a larger conversation on its stability. A determinant

of the spending threshold, for example, may include domestic opposition to international

institutions (De Vries, Hobolt, and Walter 2021) or the extent to which institutions need

to change to better reflect a shifting distribution of international power (Pratt 2020; Davis

and Pratt 2021). Likewise, reaching a peace settlement may come with domestic audience
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or reputational costs (Fearon 1994; Tomz 2007; Snyder and Borghard 2011; Crisman-Cox

and Gibilisco 2018), especially when a leader’s flexibility to negotiate is constrained by their

willingness to use force (Kertzer and Brutger 2015). The model I present here is consistent

with these ideas, reconciling them with the bargaining model of war and shedding light on

underlying mechanisms.

This article is not the first to address costly peace and its implications on war’s ineffi-

ciency. For example, Chiozza and Goemans (2004) point out that war need not be ex post

inefficient from the perspective of a leader with tenure considerations. The risk of losing

office is effectively a cost of peace on the decision-making leader. Coe (2011) is especially

noteworthy in that it argues for costly peace as a third rational explanation for war and

analyzes several cases where the costs of peace led to war.3 Coe’s work focuses on endoge-

nous, war-related costs of peace—arming, imposition, and predation—when they exceed the

costs of war. Importantly, these types of costs do not improve the peacetime welfare of

the country incurring the expense. This article, on the other hand, allows for costs of war

that are larger than the costs of peace and studies competitive diplomatic spending in which

favorable settlements are increasing in a country’s expense.

Despite its differences, the model here is deeply related to many models of conflict that

precede it. Powell (1993) offers a similar mechanism for direct war that relies on a specific

commitment problem between the two countries: countries feel the need to arm heavily in

response to each other’s strength. An important difference is that, in this model, there may

be no available changes to the countries’ behavior that would successfully avert war—the

source of a country’s failure to cooperate is in part the result of structural features of the

international environment. Fearon (1998) is also relevant as it shows that a long shadow of

the future can make it easier to enforce agreements but more difficult to arrive at agreements

in the first place. In this paper, on the other hand, it is possible for peaceful settlements not

to exist at all.
3The cases include the Iraq War, civil conflicts in Iraq after the Gulf War, and the American Revolution.
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The possibility of inadvertent war also distinguishes this model from previous crisis bar-

gaining models, including the aforementioned papers. Costly peace creates an incentive

to free-ride on the necessary diplomatic expenses if the rival is spending high amounts on

diplomacy, creating a coordination problem. Moreover, this paper studies competitive diplo-

macy, which is absent from previous crisis bargaining work and is consequential for both

welfare and the likelihood of war. This contributes to a new growing literature in war-

as-bargaining theory that emphasizes distributional consequences of the bargaining process

(Kennard, Krainin, and Ramsay 2018; Davis 2021).

The features of the international system (defined by the parameters of the model) deter-

mine whether countries want to fight and, when they do not, the severity of the coordination

problem they face. If the environment is peace-facilitating, unfavorable shifts in these param-

eters can result in war. Therefore, this article contributes to recent literature highlighting

the role of the international system on conflict and stability (Abramson and Carter 2021;

Simmons and Goemans 2021).

Model

Consider a game with two countries i = 1, 2 that have opposing preferences over the division

of a unit interval. Each country’s utility is linear in their share of the pie, with ui(x) denoting

country i’s flow payoff for a share x ∈ [0, 1] of the pie such that u1(x) = x and u2(x) = 1−x.

There is a common discount factor δ ∈ (0, 1) over an infinite horizon, t = 1, 2, . . ., where

each period can be characterized by a pair of state variables (bt, zt, pt) ∈ {0, 1}×R×P with

P ⊂ [0, 1]. First, bt denotes the bargaining status of the game in period t, with bt = 0 if the

countries are in a settlement and bt = 1 if the countries are bargaining. Second, zt traces

the previous period’s distribution of the pie, i.e., zt = xt−1 for t ≥ 2 and, without loss of

generality, z1 = 1/2. Lastly, pt ∈ P provides the relative strength of country 1 in period t,
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where P is a finite set of possibilities.4

A settlement is an inactive state in which each country simply consumes their share of

the pie from the previous period. Bargaining states, on the other hand, permit each country

a choice between cooperating with their opponent, rit = 0, or initiating war, rit = 1. If

a country cooperates, they additionally choose an amount sit ≥ 0 to spend in competition

over proposal power. This amount can be likened to costly effort exerted in diplomatic

relations. Exerting effort on cooperative endeavors provides countries with greater leverage

in the bargaining game.

Cooperation, however, is not necessarily free. In addition to the endogenous costs of

cooperation, the model allows for an exogenous, context-dependent cost that serves as a

required minimum on aggregate spending for peace, denoted by k ≥ 0. Then, if k > s1t+ s2t

for some period t, peace cannot be maintained and the countries fail to prevent an attack.

Alternatively, cooperation is possible when s1t + s2t ≥ k and, given sit > s−i,t, country i

is recognized as proposer in period t with probability π > 1/2.5 The proposer makes a

take-it-or-leave-it offer xt ∈ R and the receiver decides whether to accept yt ∈ {0, 1}, with

acceptance leading to peaceful settlement and rejection leading to war. An accepted division

results in a periodic payoff linear in their share less the costs spent on diplomacy.

War occurs in period t if and only if bt = 1 and either (1) at least one country chooses

to attack, (2) an offer is rejected, or (3) aggregate spending is not sufficient. Each country

incurs a publicly known cost of war ci > 0 and country 1 wins with probability given by state

variable pt.6 The victorious country receives the entire pie for that period and subsequent

periods until the game returns to bargaining. Intuitively, a country that expects to keep the

gains of war for greater lengths of time will be more tempted to pursue those ends.

4Finite state spaces help guarantee existence. See ch. 4 of Duggan (2016) for more information.
5If s1t = s2t > 0, then proposal power is awarded to country 1 with probability 1/2. This is a measure zero
event in equilibrium, however.
6We could allow the costs of war to vary with the state (ci(p)) or evolve according to an arbitrary sequence
(cit) without changing the substantive results. The choice here is made to reduce the notational burden.
The same is true for the spending threshold (i.e., we could instead use kt or k(p) without consequence).
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The state variables evolve as follows. First, the game begins in a bargaining state by

default. Then, at the end of any period, the state variable bt transitions to bt+1 = 0 with

probability θ ∈ (0, 1) when the current division is a war outcome and with probability λ ∈

(0, 1) when the division is the result of a peaceful settlement. These represent the persistence

of outcomes settled by war and those settled by diplomacy, respectively. These probabilities

reflect a “conditional stability” of the two outcomes—when a persistence parameter is low,

the corresponding outcome is unlikely to last for long periods of time. As previously stated,

zt transitions according to xt−1. Lastly, the state variable pt transitions according to Markov

transition function q(pt+1|pt, at) where at = (rit, sit, xit, yit)i.

The solution concept is Markov Perfect Equilibrium (MPE). Appendix C provides back-

ground and further discussion of the solution concept. The timing of the game is as follows.7

1. Nature randomly draws initial relative strength p ∈ P and sets b = 1.

2. If b = 0, the previous period’s distribution of the pie persists. If b = 1, each country

chooses to cooperate or fight, ri = 0, 1.

2.a. If both cooperate, each country chooses an amount to spend on diplomacy, si ≥ 0.

If s1 + s2 ≥ k, a proposer is recognized according to π, s1, and s2. The recognized

proposer i then makes a take-it-or-leave-it offer xi ∈ R, which country −i rejects or

accepts y−i = 0, 1.

2.b. War occurs if a country attacks, an offer is rejected, or diplomacy is inadequate (i.e.,

k > s1 + s2). Countries incur costs of war ci > 0 and country 1 wins with probability

given by state variable p.

3. At the end of any period t ≥ 1, payoffs are realized according to outcome x ∈ R and

the state (b, z, p) transitions to (b′, z′, p′) according to probabilities θ and λ, outcome

x, and Markov transition function q(p′|p, a), respectively.

7All notation that identifies a specific period t is suppressed when doing so does not create confusion.
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4. Period t+ 1 proceeds from step 2 with state (b = b′, z = z′, p = p′).

Discussion of Model Assumptions

There are several model assumptions that deserve further explanation and justification. The

first of which are those surrounding the spending threshold k ≥ 0. While the threshold is

assumed to be constant, this is done simply to reduce the notational burden as we can easily

allow for a sequence of thresholds (kt) or for thresholds that vary with the state (k(p)), as

with the costs of war, without changing the results. Thus, the model is compatible with the

conventional ideas that investing in cooperation today may ease future cooperation or that

the costliness of peace may depend on the distribution of power.

More importantly, the model assumes that failure to meet the spending threshold results

in war between countries. This assumption appears strong at first glance, but there are a

number of sensible microfoundations that are consistent with empirical cases: we do not need

to believe countries are forced to fight wars against their will. In particular, the threshold is

a reduced-form approach to capturing the obstacles to crisis aversion and deescalation. One

such way to microfound this behavior is by allowing countries not only to attack or cooperate,

but to choose a level of aggression, some of which being severe enough to effectively place

countries in a situation where there is a momentum for conflict. Much work in political

science explores the various ways countries can find themselves in these “bad” situations

(Stein 2010; Lake 2011). It is also important to remember that this is implicitly accounted for

in the model as is, since countries that choose to spend less than k do so with full knowledge

that they may fight as a result (hence, a decision to cooperate and spend an amount si < k is

equivalent to choosing to attack only if the opponent does not spend at least k−si). Further,

since the mechanisms of interest do not rely on these aspects of the interaction, we can safely

abstract away from them in the model. A subsequent section provides empirical illustrations

of what this may look like in practice and Appendix B provides several specifications for

formal microfoundations.

9



Second, the model assumes that the recognition probability π is independent of realized

diplomatic spending. This is a deliberate feature of the model in line with the purpose of

understanding how systemic changes in the level of competition affect country behavior. If

π were instead a function of equilibrium spending, it would no longer reflect competition in

the international environment but a feature of the specific dyadic interaction. For example,

if countries were recognized according to a contest function, such as a Tullock contest,

this would imply that countries in two different international systems would face the same

problem and, hence, behave the same way.8 Instead, this paper would like to understand

how international environments with different levels of competition (i.e., varied diplomatic

incentives) relate to the likelihood of conflict.

Lastly, the model allows countries to make any real-valued offer xi ∈ R, deviating from

the standard crisis bargaining setup where a country’s offer is constrained to the unit in-

terval. This is done to rule out preventive wars, since the analysis here focuses on failures

to cooperate brought about by dynamic features of international interactions that do not

originate with well-understood causes of war. Restricting offers to the unit interval assumes

countries face a liquidity constraint when they may not (McDonald 2011; Krainin et al. 2022)

and does not change the substantive results presented in this article. Therefore, the model

grants countries greater freedom in their proposals in order to focus on the mechanisms at

the core of this paper.

Equilibrium

A strategy for country i is a function σi : P → {0, 1}2×R+×R, where σi(·) denotes behavior

for country i when b = 1 for all p ∈ P and any z ∈ R, including their war decision, diplomatic

spending, bargaining offers, and bargaining responses. Then, country i’s equilibrium strategy

8Not to mention the technical issues that come with contest functions: typically, they do not admit closed-
form solutions that yield analytically sharp results.
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is given by quadruple

σ∗
i (p) = (r∗i (p), s

∗
i (p), x

∗
i (p), y

∗
i (p)) (1)

where, for all p ∈ P , r∗i (p) is a best response war decision, s∗i (p) is a best response amount

of diplomatic spending, x∗
i (p) is a best response proposal, and y∗i (p) is a best response

acceptance decision.

Strategy σi(·) does not take b or z as input because (1) when b = 0, the countries take no

action and simply consume their share of the pie according to the previous period’s division,

and (2) given b = 1, state variable z is no longer payoff relevant. This allows us to focus

on states in which b = 1 and, hence, the value of z is irrelevant. Thus, in slight abuse of

notation, I refer to state (1, z, p) as state p when it is implied that state variable b = 1.

I denote by Vi(p) country i’s ex ante value function, which satisfies

Vi(p) = r∗−i(p)(Wi(p)− ci) + (1− r∗−i(p))
[
r∗i (p)(Wi(p)− ci) + (1− r∗i (p))Ui(p)

]
, (2)

where, for all states p ∈ P , Wi(p) is country i’s expected value from going to war and Ui(p)

is country i’s expected value from cooperating.

If war occurs, each country can expect to receive the entire pie for that period with their

probability of victory. In every period after war that the war settlement persists, the winning

country can expect to keep receiving the entire pie while the losing country keeps receiving

nothing with probability θ. The countries return to the bargaining game under a new state

p′ with probability 1 − θ. Letting p1 := p =: 1 − p2 without loss of generality, country i’s

expected value of war in state p can be expressed as Wi(p)− ci, where9

Wi(p) = pi +
δ

1− δθ

[
θpi + (1− θ)

∑
p′∈P

Vi(p
′)q(p′|p, a)

]
. (3)

9See Appendix A for full derivations.
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Denote by xm(p) the expected peace settlement in state p. In every period after coopera-

tion that the peaceful settlement persists, country 1 can expect to keep receiving xm(p) and

country 2 can expect to keep receiving 1 − xm(p) with probability λ. The countries return

to the bargaining game under a new state p′ with probability 1−λ. Then, we can also write

country i’s expected value of cooperating in state p as

Ui(p) = ui(xm(p))− E[s∗i (p)] +
δ

1− δλ

[
λui(xm(p)) + (1− λ)

∑
p′∈P

Vi(p
′)q(p′|p, a)

]
(4)

where ui(xm(p)) is country i’s expected settlement given cooperation in p and E[s∗i (p)] de-

notes expected diplomatic spending in state p according to i’s equilibrium spending strat-

egy.10 Note that this is expected spending because, as we will see, the equilibrium choice of

diplomatic spending will not be in pure strategies.

Throughout the paper, Ui(p) refers to i’s expected value for cooperating prior to allocation

of proposal power. I will refer to the expected value of accepting an outstanding offer x as

Ui(x; p); therefore, i’s expected value of cooperating given −i has won proposal power can

be written Ui(x
∗
−i(p); p) for equilibrium offer x∗

−i(p).11

Offers and the Bargaining Range

To find equilibrium offers x∗
i (p) for each country i in any state p, it is necessary to find the

offer that makes each country indifferent between going to war and cooperating. By setting

U1(x(p); p) = W1(p) − c1 and U2(1 − x(p); p) = W2(p) − c2, we can solve for values that

make countries 1 and 2 indifferent in state p, respectively. These indifference conditions

10The expectation ui(xm(p)) is equal to a weighted average of i’s share of the pie under equilibrium offers
from each country, which is equivalent to the Nash bargaining solution in equilibrium.
11Since the realized si becomes a sunk cost at the time of the proposal, acceptance decisions will rely on
Ui(x; p) instead of Ui(p).
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yield implicit solutions for the thresholds,

x(p) = (1− δλ)(W1(p)− c1)− δ(1− λ)
∑
p′∈P

V1(p
′)q(p′|p, a) (5)

and

x(p) = 1− (1− δλ)(W2(p)− c2) + δ(1− λ)
∑
p′∈P

V2(p
′)q(p′|p, a). (6)

The relationship between these indifference points and the indifference points of the

standard static bargaining model of war is apparent. In particular, perfectly impatient

countries are indifferent at the same settlement as countries in the standard bargaining

model of war with complete and perfect information. To see this, consider when δ = 0 so

that equation (5) becomes x(p) = p − c1 and equation (6) becomes x(p) = p + c2. These

values are equivalent to the canonical characterization of the static bargaining range as in

Fearon (1995). In Fearon’s static model, complete and perfect information results in country

1 offering p+ c2 and country 2 offering p− c1, with both countries accepting offers and hence

war does not occur in equilibrium. In the dynamic setting here, the bargaining surplus

shrinks as δ approaches 1 and may not exist in the limit when accounting for costly peace.

The bargaining range in state p can then be defined as the set X(p) = [x(p), x(p)] given

x(p) ≥ x(p) and X(p) = ∅ otherwise. Note that x(p) and x(p) are not constrained to

values in the unit interval. To avoid a particular type of conflict known as preventive war,

I allow for offers to take any real value. If this were not the case, war would result from a

commitment problem whenever x(p) < 0 or x(p) > 1 because the division that one country

would have to give the other to avert war is larger than the amount they can dispense with

and there is no way to credibly promise future divisions. This may happen when a country’s

expected relative strength in a period after peace is small relative to that after war, e.g., if∑
p′q(p′|p, a) is much smaller given r1 = 0 than given r1 = 1. As mentioned above, while

the model can easily accommodate these circumstances, accounting for them would have
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no bearing on the main results as they make war even more likely and this article aims to

demonstrate an alternative mechanism.

Unlike previous models, the bargaining range can be empty without the typical dyadic

commitment problems such that x(p) > x(p). Then, conflict arises not because one state

cannot offer an adequate division, but because they prefer not to settle given the circum-

stances. A trivial way this occurs in a static game is if the exogenous costs of peace are larger

than the costs of war, which I assume away. This model, however, reveals that this type of

problem may occur under mild conditions where the periodic costs of peace are arbitrarily

small compared to the costs of war.

Both countries prefer to fight when the bargaining range is empty. If the bargaining

range is nonempty, each country will propose to allocate themselves the largest quantity

that their opponent would accept to avoid war. The decision to extend and accept an offer

occurs after both countries have already incurred diplomatic expenses. Then, we can define

the equilibrium offers as

x∗
1(p) =


x(p) if x(p) ≥ x(p)

x for any x ∈ R2(p) if x(p) < x(p)

(7)

and

x∗
2(p) =


x(p) if x(p) ≥ x(p)

x for any x ∈ R1(p) if x(p) < x(p).

(8)

where R1(p) := {x ∈ R : x < x(p)} and R2(p) := {x ∈ R : x > x(p)} denote the rejection

sets for countries 1 and 2.

Diplomatic Spending

With equilibrium offers defined, we can find equilibrium diplomatic spending. Spending

is costly but provides each country with a chance to receive proposal power and hence
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a favorable peace settlement. Since the value of proposal power is necessarily equal to

the bargaining surplus, both countries compete over what is effectively a common value

good—both country 1 and 2 necessarily place an equivalent value on proposal power. In

particular, the bargaining surplus is the length of the bargaining range in state p, which

is B(p) := max{x(p) − x(p), 0}. Given recognition probability π > 1/2, the expected gain

from being the highest spender is (2π−1)B(p) in this period and in subsequent periods with

probability λ.

There is no equilibrium in pure strategies.12 Instead, consider equilibrium spending such

that each country mixes according to a cumulative distribution function (c.d.f.) denoted by

F (·). In particular, I look for spending strategies where both countries are mixing with only

nonzero amounts above k, i.e., F ∗(s) = F ∗(0) for all s ∈ [0, k). This is a natural place to

look because when one country only spends more than k, the other country has no reason

to spend nonzero amounts less than k, as there must be a profitable deviation to zero.

By spending an amount s ≥ k, country i has expected utility

Wi(p)− ci +
πB(p)

1− δλ
F ∗(s; p) +

(1− π)B(p)

1− δλ
(1− F ∗(s; p))− s (9)

given their opponent is spending according to c.d.f. F ∗(·). This expression is the war payoff,

which serves as a baseline value for cooperation since a country would never accept an offer

less than this amount, plus their expected share of the bargaining surplus (accounting for

how long they expect to hold such a share), less the costs of peace they incur.

Here, country i is the larger spender with probability F ∗(s; p), in which case they receive

the full bargaining surplus with probability π. If they spend less, which happens with

probability 1 − F ∗(s; p), they receive the bargaining surplus with probability 1 − π. The

bargaining surplus is divided by 1−δλ to account for the expected discounted utility country

i receives from the settlement as it’s upheld in future periods with probability λ.

12Proof in Appendix F.
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0

Figure 1. Equilibrium diplomatic spending according to c.d.f. F ∗(·) with π ≈ 1. Each
country spends zero with probability (1− δλ)k/(πB(p)) and spends an amount greater than
k with complementary probability. As π → 1/2 from the right, countries lose the incentive
to compete over the bargaining surplus and F ∗(·) gets arbitrarily close to mixing between
zero and k as in a normal coordination game. As π → 1 from the left, countries spend more
in competition over the bargaining surplus.

On the other hand, spending nothing yields an expected value of

Wi(p)− ci +
(1− π)B(p)

1− δλ
(1− F ∗(k; p)). (10)

This expression is country i’s war payoff plus the share of the bargaining surplus they’d expect

by spending nothing. Country i knows they will not be the highest spender in cooperation

if they choose s = 0, but they still stand a chance to be awarded the proposal power with

probability 1− π.

Using the indifference condition on equations (9) and (10), each country’s equilibrium

spending strategy F ∗
i (s; p) is well-defined for all p ∈ P .13 The result is illustrated in Figure

1 and stated formally in the following proposition.

Proposition 1. An equilibrium exists where, for all p ∈ P , each country i = 1, 2 plays

σ∗
i (p) = (r∗i (p), s

∗
i (p), x

∗
i (p), y

∗
i (x; p)) defined as follows.

13See Appendix F for all proofs.
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(i) Initiate war, r∗i (p) = 1, if and only if Wi(p)− ci > Ui(p).

(ii) Spend s∗i (p) according to a mixed strategy with distribution

F ∗(s; p) =



0 for s < 0

(1−δλ)k
πB(p)

for s ∈ [0, k)

(1−δλ)(s− 1−π
π

k)

(2π−1)B(p)
for s ∈ [k, (2π−1)B(p)

1−δλ
+ 1−π

π
k]

1 for s > (2π−1)B(p)
1−δλ

+ 1−π
π
k

if Ui(p) ≥ Wi(p)− ci, or else s∗i (p) = 0.

(iii) Offer x∗
i (p) as given by equations (7)-(8) when recognized as proposer

(iv) Accept an offer x, y∗i (x; p) = 1, if and only if Ui(x; p) ≥ Wi(p)− ci.

Countries will opt for cooperation if and only if the bargaining range is nonempty and

whether the bargaining range is nonempty relies on the values of δ, θ, and λ.

Holding the persistence parameters θ and λ constant, increasing δ (i.e., increasing a

country’s patience) can reduce the gains from peace. Figure 2 illustrates this with a simple

example where war is an absorbing state where the victor gets to keep the pie forever (θ ≈ 1)

and peace agreements are short-lived (λ ≈ 0). The dynamic bargaining range X(p) is a

proper subset of the static bargaining range14 and decreases in size as patience increases.

When δ and θ are close to 1 and λ is close to 0, X(p) is approximately equal to the singleton

{p}. Then, any arbitrarily small cost to cooperation will instigate war, as country 1 will

require settlements larger than p while country 2 will require settlements larger than 1− p.

In this model, countries also react to costly peace. Peace is costly in two important

ways: (1) the diplomatic spending threshold creates an inefficiency of cooperation akin to

the standard inefficiency of war and (2) countries can now reach a more favorable settlement

14Refer to Fearon (1995) for the standard (static) bargaining model of war.
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0 1p p+ c2p− c1 p− (1− δ)c1 p+ (1− δ)c2

increasing δ increasing δ

X(p)

Static bargaining range

Figure 2. Patience can erode the canonical bargaining range when war outcomes are
persistent and peace settlements are transient. Here is an illustrative example with θ ≈ 1
and λ ≈ 0. Assuming expected diplomatic spending is arbitrarily small, X(p) will be close to
[p− (1−δ)c1, p+(1−δ)c2] as θ gets larger and λ gets smaller. The set of feasible settlements
reduces to the singleton {p} in the limit as δ → 1. Given a cost to cooperation k > 0,
peaceful settlements will not exist with high δ.

through diplomatic spending. Each country has incentive to continue spending in competi-

tion for proposal power and, under some conditions, they may continue spending until peace

becomes almost as costly as war on average. Due to a conditional incentive to free-ride,15

the countries will occasionally spend nothing in equilibrium even when they prefer to reach

a settlement, resulting in a chance of war in any period. War via coordination problem is

therefore inevitable in the long run.

Implications for International Orders

Unlike previous bargaining models of war with complete and perfect information as well as

no constraints on possible settlements, countries may prefer attacking their opponent and

taking their chances in war. The logic is similar to “ripping off the bandage”—countries would

rather endure the costly pain of war today to forgo the smaller, recurring costs of peace.

This occurs when countries are patient and settlements are not expected to last relative to

war outcomes. When countries are impatient, on the other hand, they certainly prefer peace.

The bargaining surplus is endogenous to these factors. When a bargaining surplus exists,

15The incentive to free-ride is conditional on their expectation of being the lower spender, and hence “losing”
the bargaining surplus, with some probability.
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it implies that the international environment is peace-facilitating. Even in these cases,

however, war may nonetheless result from a coordination problem: ex post, the lower spender

would rather spend nothing and free-ride on the gains from cooperation if their opponent

is spending at least k. Countries therefore have an incentive to spend nothing on occasion

and, if both countries choose to do this simultaneously, they fail to reach a settlement.

In addition to the persistence parameters and country patience, the extent to which

countries compete over settlements affects the frequency of wars. Specifically, while changes

in competitiveness do not directly instigate attacks,16 a competitive diplomatic environment

induces countries to spend more for peace since there are greater gains from being the

higher spender and greater losses from being the lower spender. More spending reduces

the likelihood of inadvertent wars, but it also depletes the possible gains from cooperation.

In the extreme, each country’s expected payoff from peace converges to that from war as

π approaches 1. Therefore, the welfare implications are not straightfoward: the welfare-

maximizing level of competition is not the war-minimizing one.

Patience and Outcome Persistence

Conventional wisdom in international politics tells us that peace can be achieved with re-

peated interactions of patient countries—reasoning that’s inherited from the repeated Pris-

oners’ Dilemma.17 The results below suggest that the story is not necessarily that simple.

While it is true that patient countries can prefer peace under some conditions, countries may

also prefer war depending on the persistence of the war outcome relative to that of the peace

outcome. On the other hand, impatience guarantees that countries prefer peace.

Proposition 2. War is directly preferred by a country if war outcomes are persistent, peace

16Given an assumption that πB(p) > 2(1− δλ)k to avoid trivial cases. Otherwise, k is too large for even the
most impatient countries to consider peace.
17The employment of the repeated Prisoners’ Dilemma in the study of international cooperation dates back
at least to Axelrod (1984), Keohane (1984), and Oye (1986). See Fearon (1998) for discussion of cooperation
theory in the context of the bargaining model of war.
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Figure 3. Parameter space (δ, λ, θ) ∈ (0, 1)3 partitioned into cases where either the bar-
gaining range is empty, X(p) = ∅, or the bargaining range is nonempty, X(p) ̸= ∅. Countries
launch wars in the former case, which occurs when δ and θ are large and λ is small. Proposi-
tion 2 shows that such a partition will always divide the parameter space into two nonempty
sets. This depicts a special case for illustrative purpose.

settlements are transient, and countries are patient.

Formally, there exists a λ̄p, θ̄p, δ̄p ∈ (0, 1) for all p ∈ P such that, for any λ < λ̄p, θ > θ̄p,

and δ > δ̄p, Wi(p)− ci > Ui(p) for a country i = 1, 2.

Proposition 2 shows that there is always a sufficiently high level of war outcome per-

sistence and low level of peace outcome persistence that patient countries go to war in

equilibrium.18 Patient countries may prefer to fight wars and impatient ones will not—in

contrast to the conventional wisdom from cooperation theory.19

This is not to say that the repeated Prisoners’ Dilemma argument of cooperation theory

is wrong. It is certainly possible that, given the right features of the international system,

such a mechanism could be at work in international cooperation. It is true, however, that

under some structural features of the international order paired with country characteristics,

punishment strategies like those that sustain cooperation in a repeated Prisoners’ Dilemma

18This result is robust to cases where there are gains from cooperation (such that the size of the pie grows
following agreement), as well as the possibility of permanent destruction of the pie given the destruction is
not too large. See Appendix G for details.
19See Appendix D for a simplified version of this model that emphasizes this point in the context of the
standard bargaining model of war.
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will not be possible when war is more efficient than peace. If war outcomes are persistent

and peaceful settlements are transient, repeated interactions among patient countries will

not necessarily facilitate peace, but could instead foment war.

This result holds regardless of the balance and shifts of power. Countries base their

decision to attack on the persistence of outcomes, not their relative strength. A weak country

may prefer to fight a much stronger opponent if they are patient and war outcomes will likely

last much longer than settlements. The proof of Proposition 2 in Appendix F demonstrates

this claim. The reasoning is intuitive: it can be better to incur the larger costs of war

once in hope to reap the rewards than to pay periodic diplomatic costs for settlements that

don’t last. Patient countries may want to “rip off the bandage”—when war outcomes persist

and settlements do not, they would rather fight at great cost today than deal with many

short-lasting peace agreements regardless of their strength.

It is worth emphasizing this point with a hypothetical example: consider two countries,

Weak and Strong. Weak is so much weaker than Strong that Weak expects to lose 99 out

of every 100 wars between the two. Nonetheless, the international system is such that peace

settlements do not last and war outcomes persist into future periods with near certainty. If

Weak is patient and peace is costly, Weak may prefer to attack Strong even though losing is

quite likely. This remains true even if the distribution of power is shifting in Weak’s favor.

Analysts and researchers tend to review wars ex post—after a war and subsequent Strong

victory, the event would likely be chalked up to psychological or cognitive failures of Weak’s

leader, or some other type of miscalculation. These explanations may be plausible on a

case-by-case basis, but such observed behavior is also consistent with rational choice.

Competitive Diplomacy and Inadvertent War

This model features an additional cause of war not familiar to existing crisis bargaining lit-

erature: inadvertent war as a result of an underlying coordination problem. Each country

prefers to spend nothing on cooperation unless they are the higher spender, effectively cre-
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ating a “conditional free-rider” problem. As a result, countries may spend zero in hope that

their opponent will contribute enough to facilitate peace.

If diplomacy is not very competitive (if π is close to 1/2), then there remains a chance

the low-spending country will still receive proposal power and enjoy the bargaining surplus.

Competitive environments (when π is closer to 1) make this less likely, as high-spending

countries will almost surely be awarded proposal power. When a country chooses to spend

nothing, they know there is a possibility their opponent spends nothing, as well, resulting in

an inadvertent war. In equilibrium, each country is willing to risk war.

Since countries do not spend positive amounts less than k, the probability of inadvertent

war is simply the probability that both countries spend zero.

Remark 1. For all p ∈ P such that a bargaining surplus exists, inadvertent war occurs with

probability (F ∗(k))2. Equivalently, the probability of inadvertent war is

ϕ(p) :=

(
(1− δλ)k

πB(p)

)2

. (11)

The probability of inadvertent war is decreasing as the international system becomes

more competitive. This is intuitive: more competition mitigates the conditional free-rider

effect by decreasing the amount a lower-spender would expect to gain from cooperation.

As it becomes less likely that a low-spending country will be awarded proposal power and

gain the bargaining surplus, countries not only want to bring about cooperation but also

want to make sure they spend more than their opponent. Therefore, diplomatic competition

increases the amount countries expect to spend on diplomacy and correspondingly reduces

the probability of inadvertent war.

The extent to which diplomatic spending is competitive affects the probability of inadver-

tent war not just directly, but also through the bargaining surplus. Recall that, since B(p)

is decreasing in the average aggregate spending and average aggregate spending is increasing

in π, B(p) is decreasing in π.
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Remark 1 implies that inadvertent war is inevitable in the long run, regardless of the

characteristics of countries and the international system, given there is some level of diplo-

matic competition. Competition is key here: when there is no incentive to outspend a rival

country, there also exists trivial, cooperative pure strategy equilibria where peace can be

guaranteed. For example, if π = 1/2 and a bargaining surplus exists, it is clear to see that

there are equilibria where one of the two countries spends k and the other spends noth-

ing, always leading to peace. Additionally, without competitive spending, an equilibrium

in which both countries spend k/2 can be sustained, also resulting in no inadvertent wars.

These noncompetitive equilibria imply that environments free of competition may result in

no inadvertent wars.

The equilibrium here, on the other hand, highlights features of a competitive international

order that the other situations do not. Competitive diplomatic spending does result in

occasional inadvertent war, but both countries expect to strictly gain from peace when a

bargaining surplus exists.

Lemma 1. For any π > 1/2, the net gain from cooperating in state p is equal to

Ψ(p) :=
(1− π)B(p)

1− δλ
− 1− π

π
k. (12)

Lemma 1 allows us to think about changes in country welfare as changes in their expected

net gain from cooperation since, holding the structural parameters constant, changes in π do

not affect each country’s expected value from war. Then, a natural question is: are countries

better off with a competitive international system?

Proposition 3. Competition decreases welfare and the probability of inadvertent war. For-

mally, Ψ(·) and ϕ(·) are decreasing in π.

Countries fare better with a low π close to 1/2; however, low levels of competition also

increase the probability of inadvertent war. Policy action is therefore not straightforward:
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policies aimed at reducing inadvertent wars by increasing competition would have a detrimen-

tal net effect to country welfare. Even though wars happens more often when competition

is low, countries get to enjoy a larger surplus when war does not break out. This is because

they do not expend as many resources on diplomacy in dispute over the bargaining surplus,

but instead are more content to let their opponent be the higher spender.

Empirical Illustrations

While any formal theory developed for the purpose of analyzing a general setting cannot fully

explain specific historical events, this section aims to provide empirical illustrations of the

model’s mechanisms at play in international politics. Specifically, I offer an empirical view

of three features of the model in the context of events surrounding World War I, touching

on other relevant historical examples along the way.

The first feature of which is the idea that peace can be costly. Since Coe (2011) provides

several useful examples that show how militaristic incentives can create costly peace, I focus

on post-Versailles Germany during the interwar period as an example where some of peace’s

costs are orthogonal to these incentives. Second, failure to meet the model’s threshold level

of diplomacy results in inadvertent war. This threshold can be conceptualized in a number of

meaningful ways, and I demonstrate one with the barriers to capital mobilization for peace

during the build up to World War I. Lastly, countries may have incentive to spend in peace

in pursuit of better settlements. British compromise in the Washington Naval Conference

provides support that this mechanism can be present not only in the obvious institutional

contexts, but also in more general diplomatic interactions.

Interwar Period and Costly Peace

A straightforward example of costly peace that is unrelated to military incentives is Germany

during the interwar period. The Weimar government, needing to pay reparations demanded
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by the Treaty of Versailles, was forced to print money, resulting in hyperinflation and eco-

nomic instability following the war (Kershaw 1990). Germany could not fulfill its obligation

to pay the heavy and recurring costs of peace despite attempts to restructure new payment

plans (e.g., the Dawes Plan), setting the course for the eventual outbreak of World War II.

The example also showcases how the costs of peace can interact with the durability of

outcomes. Germany had to deal with recurrent payments that it was not able to meet,

resulting in debts that were never paid in full but eventually relieved after the war. While

Germany failed, it nonetheless attempted to manage its economy in a way that would enable

it to satisfy the reparations. One explanation for this in the context of this model is that they

were waiting for, in addition to possible power shifts, a time where favorable war outcomes

would be more persistent.

Another example might include the Falklands War, where a precipitous increase in the

costs of peace driven by economic downturn and domestic contestation of the junta led to

aggression. In the context of the model, the turmoil in Argentina that could be resolved or

at least placated with military victory may correspond to a sharp increase in the threshold

cost for cooperative settlement.

July Crisis and Inadvertent War

In the model, inadvertent war is brought on by a failure to cooperate when doing so is

mutually beneficial. This idea is widely applicable and can be conceptualized in empirical

cases in a number of ways. One noteworthy historical example is the role of mobilization in

the outbreak of World War I. Capital had begun to mobilize for war after the assassination

of Archduke Franz Ferdinand, creating momentum that would have required an even greater

mobilization of capital for peace. As Schelling (1966, p. 222) put it, “[t]he extraordinary

complexity of mobilization was matched by a corresponding simplicity: once started, it was

not to be stopped.”

Many historians have thus described World War I as an inadvertent war where all parties
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would have preferred reaching a peaceful settlement but nonetheless found themselves in

circumstances they could not unravel. Tuchman (1994, p. 72) wrote that “the pull of military

schedules dragged them forward,” and Taylor (1964, p. 15) wrote that Schlieffen’s “dead hand

automatically pulled the trigger” (in reference to the German’s Schlieffen Plan). German

Chancellor Bethmann Hollweg described it as a “stone [that] had started rolling” (Albertini

1952). This is not to say countries had no option: Trachtenberg (1990) makes the point

that it was not uncertainty, miscalculation, or shortsightedness that placed countries in this

“bad” situation, but that the decisions were deliberate and, therefore, the implication that

war was an accident is imprecise. Countries chose to place themselves in this predicament,

consistent with the behavior of countries in the model.

Though one can find many different conclusions on the causes of World War I and who

is to blame (see Keegan (2014) and Stevenson (2005), for example), virtually all accounts

are consistent with the underlying premise that countries can find themselves in “bad” cir-

cumstances that correspond to cooperation failure in the model. Disagreements in this case

largely stem from the fact that counterfactuals are not well understood; however, there

remains a consensus that the mobilization of capital to facilitate peace was significantly

more difficult to achieve amid continued mobilization for war. Thus, the setup of the model

remains appropriate regardless of the reader’s preferred historiography.

Other empirical examples of the threshold on diplomatic spending may include the Gulf

War, where the US failed to properly invest in shuttle diplomacy with Iraq that could have

avoided an attack when mutually beneficial cooperation was possible, as well as the Israeli-

Palestinian conflict, where the threshold on diplomatic spending is evidently high if at all in

the domain of achievable levels.

Washington Naval Conference and Diplomacy’s Benefits

The last feature of the model to discuss is the idea that countries may occasionally want to

incur additional costs of peace when there is a long-term benefit to doing so. This is most
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straightforward in the context of international organizations, where countries pay direct fees

for membership and countries that foot the bill are awarded elevated positions within the

institution and typically receive preferential treatment (Kuziemko and Werker 2006; Pratt

2020). However, the feature also has more broad applicability.

Take, for example, the Washington Naval Conference: the US aimed to ease tensions

among major powers by calling for disarmament, hoping to avoid an arms race that would

lead back to global war. Britain, despite having the most powerful naval fleet at the time,

agreed to a disarmament program that would disproportionately restrict the size of their

fleets in compromise with then-rising powers US and Japan (Fanning 2014). By taking this

costly action for peace, Britain secured their place in the balance of power and was able to

reap long-term benefits from their improved relationship with the US, such as preferential

financing terms in the face of debt problems (Dayer 1976). The model captures this by

allowing for the possibility that spending additional costs on peace can improve a country’s

expected settlement in peace.

Conclusion

Since Schelling (1960) argued that conflict is essentially a bargaining situation, a long tra-

dition of scholarship has used the bargaining framework to gain insight into the nature of

international war and cooperation. The bargaining model has been extensively studied to

explore mechanisms underlying problems that bring about conflict. In this paper, I develop

a dynamic crisis bargaining model in which countries decide to fight or cooperate in a setting

where peace is costly and diplomatic spending may be rewarded with bargaining leverage.

The model establishes that patient countries will prefer to fight if war outcomes are

likely to persist and peace agreements are not. Even when a bargaining surplus exists,

competition over its distribution erodes the net gain from cooperation. In equilibrium, each

country occasionally spends nothing on peace due to an underlying coordination problem,
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leading to inadvertent wars. The frequency of inadvertent war depends on the features of

the international system and the shadow of the future.

War typically occurs in bargaining models due to specific features of the strategic rela-

tion at hand, most commonly information asymmetries or commitment problems between

the players. The impetus for war in this paper, however, is the international system, char-

acterized by θ, λ, and π. The interpretation of π is straightforward: larger π corresponds to

greater competition over peace settlements. When π is large, it is probable that the high-

est spender will receive proposal power and enjoy the bargaining surplus. Hence, countries

spend more than necessary on diplomacy to capture the gains from peace. When π is small,

on the other hand, the lower spender is almost as likely to be recognized as their rival, mak-

ing countries less inclined to spend on peace. Competition reduces the probability of war

but also reduces welfare—the welfare-maximizing level of competition, therefore, is not the

war-minimizing one.

Persistence parameters θ and λ, on the other hand, can be understood as a reduced

form of a larger game happening on a global scale. In this sense, a small θ might reflect

the expectations of a territory-seeking country when a third, unmodeled superpower has

credibly stated they intend to intervene and expropriate any territory conquered in war. On

the other hand, a large θ may reflect the fact that no other country is willing to intervene

after territory is won in war and the international norm is to uphold the status quo. The

same reasoning could be applied to λ, with small λ reflecting low enforcement capability and

high λ reflecting high enforcement capability. Understanding these differences—e.g., when

the United States is willing to intervene to upend an outcome that resulted from war and

when they are not—can speak to which regions of the world are most prone to conflict.

The contribution of this paper is theoretical; however, the results have empirical impli-

cations that are germane to contemporary foreign affairs. In particular, the model sheds

light on how changes to the international environment may give rise to conflicts we observe

today. For example, the 2010s have seen the graduate weakening of Western-led interna-
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tional institutions—from the US withdrawal from the Paris Climate Accords in 2017 and

subsequent withdrawal from the Joint Comprehensive Plan of Action (commonly known as

the Iran nuclear deal) in 2018, to the UK withdrawal process from the European Union be-

ginning in 2016. Even though the decline of these mechanisms for cooperation has not been

linear (e.g., the US was re-admitted into the Paris Agreement in 2021), there remains active

conversation in political science over the fate of the “liberal international order” (Ikenberry

2018; Mearsheimer 2019), as well as the challenges it (Lake, Martin, and Risse 2021) and

the discipline (Owen and Walter 2017) face.

In the context of this model, these changes to the international system may reasonably

correspond to increases in θ and decreases in λ. While George W. Bush promoted the idea of

using American influence (including troops) to promote democracy abroad,20 both Donald

Trump and Joe Biden favored the withdrawal of US troops from Afghanistan—Republican

Trump initiating a withdrawal agreement in 2020 and subsequent Democrat Biden following

through in 2021. A growing reluctance of leaders from both major parties in the US to

engage in foreign wars corresponds to war outcomes being more persistent, as the US may

be less willing to involve themselves to upend an unfavorable foreign status quo generally.

Moreover, it suggests that foreign actors should not expect peace settlements to last as long

as they otherwise used to, since the US and powerful allies in the West will be less willing to

reinforce agreements abroad (as they did in the 1990s with the Bosnian War, for example).

Shortly after US withdrawal from Afghanistan, the capital city Kabul fell to the Taliban, a

process that happened so quickly that Biden remarked that its speed “reinforced that ending

US military involvement in Afghanistan now was the right decision.”21 This general trend

in American foreign policy continued leading into the beginning of the Russian invasion: as

Russian troops advanced on the borders of Ukraine, Biden relocated National Guard troops

20See George W. Bush, Inaugural Address, January 20, 2005.
21“Timeline of U.S. Withdrawal from Afghanistan” by Eugene Kiely and Robert Farley. FactCheck.org ;
August 17, 2021. Retrieved in 2022 from factcheck.org.
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out of Ukraine, claiming that “we have no intention of fighting Russia.”22 These actions

likely sent Russia the message that the US and its Western allies are unwilling to engage in

foreign conflicts with boots on the ground.23 Given these changes to the international order,

a patient24 Russia may determine that they prefer “ripping off the bandage” by invading

Ukraine. If Russia can successfully gain control of the capital city Kyiv, they could expect

to hold it for a long time (i.e., θ is high). It is the state of the international system, not

Russia-Ukraine dyadic conditions, that lead to Russia’s decision to invade.25

This article examines the role of the international order in conflict onset and frequency

through just two of many potential channels. In particular, the model focuses on interna-

tional orders that diverge with respect to their outcome persistence and the severity of their

diplomatic competition. There are, on the other hand, many other components of an inter-

national order that affect war propensity. Employing formal models to better understand the

consequences of changes in the international system and to form precise predictions about

how those systemic changes will translate into international conflict is a worthwhile enter-

prise for future research. The formal analysis here aims to take one step towards this better

understanding.
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A Model Preliminaries

Payoffs

After the outbreak of war, country i wins a pie of size 1 today with probability pi and

tomorrow (discounted at rate δ) they either get, with probability θ, Zwar
i (p), which is the

ex ante expected future value of the war outcome persisting (i.e., prior to knowledge over

whether i or i’s opponent wins the war), or with complementary probability 1−θ they return

to bargaining under a new state p′.

Given the state p ∈ P , each country i has an expected war value of

Wi(p) = pi + δ

[
θZwar

i (p) + (1− θ)
∑
p′∈P

Vi(p
′)q(p′|p, a)

]
(A1)

where

Zwar
i (p) = pi + δ

[
θZwar

i (p) + (1− θ)
∑
p′∈P

Vi(p
′)q(p′|p, a)

]
. (A2)

Using equation (A2) to solve for Zwar
i (p), equation (A1) simplifies to equation (3) in the

main text.

If countries succeed in cooperating, they have an expected settlement at the Nash bar-

gaining solution xm(p). We know this because countries win proposal power with probability

1
2

in equilibrium. Then, countries receive a payoff according to the expected settlement to-

day, less the amount they expect to spend according to their mixed diplomatic spending
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strategy. Tomorrow, countries receive payoffs according to the same settlement allocation

with probability λ and return to the bargaining table under a new state p′ with probability

1− λ. Formally, we can write

Ui(p) = ui(xm(p))− E[s∗i (p)] + δ

[
λZpeace

i + (1− λ)
∑
p′∈P

Vi(p
′)q(p′|p, a)

]
(A3)

where

Zpeace
i (p) = ui(xm(p)) + δ

[
λZpeace

i (p) + (1− λ)
∑
p′∈P

Vi(p
′)q(p′|p, a)

]
. (A4)

As before, it is necessary to account for the uncertainty over how long peace will persist with

Zpeace
i (p). Using equation (A4) to solve for Zpeace

i (p), equation (A3) simplifies to equation

(4) in the main text.

Offers

When bargaining surplus exists, a country will offer the least generous settlement that facil-

itates peace—that is, they will offer the point that makes their opponent indifferent. Since

diplomatic expenses are sunk costs at the point at which a country makes a proposal, a

proposing country −i will offer an x that solves

Wi(p)− ci = ui(x) +
δ

1− δ

[
λui(x) + (1− λ)

∑
p′∈P

Vi(p
′)q(p′|p, a)

]
. (A5)

Solving (A5) for ui(x), we get

ui(x) = (1− δλ)(Wi(p)− ci)− δ(1− λ)
∑
p′∈P

Vi(p
′)q(p′|p, a),

which, after plugging in u1(x) = x and u2(x) = 1 − x, yields equations (7) and (8) in the

main text.
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B Microfoundations for Spending Threshold

As mentioned in the main text, there are a number of ways we could microfound the existence

of the spending threshold. An especially parsimonious approach would be to allow countries

to choose, in addition to their decision to fight or cooperate, whether to remain passive or

aggressive with their adversary. Especially if aggressive actions yield bargaining advantages

over a passive adversary, countries may be willing to take risks that create a momentum for

war that is costly to stop.

Formally, suppose step 2.a in the timing of the game from the main text was instead the

following:

2.a. If both countries cooperate, each first chooses to be passive or aggressive, di = 0, 1. A

proposer is recognized in one of three ways:

(1) If both choose to be passive, country 1 is recognized as proposer with probability

ℓ ∈ (0, 1) and country 2 with complementary probability.

(2) If exactly one country chooses to be passive, the aggressive country gets recognized

as the proposer.

(3) If both countries choose to be aggressive, each country chooses an amount to

spend on diplomacy, si ≥ 0. If s1 + s2 ≥ k, a proposer is recognized according to

π, s1, and s2.

In each case, the recognized proposer i then makes a take-it-or-leave-it offer xi ∈ R,

which country −i rejects or accepts y−i = 0, 1.

Then, suppose step 3 would be the same as that in the main text except war requires both

countries to have been aggressive for inadequate diplomacy to trigger war.

In this specification, a costless peace is always available to the players: they both simply

need to be passive. As should be clear, this is not what would occur in equilibrium, however.
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In particular, given one country is being passive, their opponent always has a profitable

deviation to be aggressive and become the proposer with probability 1. Note that this holds

for any passive recognition probability ℓ ∈ (0, 1) and need not require an aggressive country

be recognized with certainty. In any equilibrium, both countries are always aggressive and

the game unfolds exactly as it does in the main text.

Of course, this is a simple example of one possible microfoundation for the spending

threshold among many other possible ways. We could also write a specification of the model

where, instead of a bargaining advantage, countries have the incentive to take an aggres-

sive action that creates a momentum for war because it gives them a first-strike advantage

(Schelling 1960). Despite the large number of ways we could motivate the particular way

states find themselves in a “bad” situation, the particular way the situation manifests is not

consequential in exploring the article’s mechanisms of interest.

C Discussion of Solution Concept

The MPE solution concept is standard for dynamic games where decision-makers interact

repeatedly over time and the focus is not on history-dependent mechanisms, especially in

infinitely repeated games where folk-theorem results apply. There are two primary benefits to

allowing for equilibria that satisfy the Markov property that strategies rely only on a payoff-

relevant state. First, MPE focuses attention on characteristics of the underlying institution

while avoiding equilibria that are facilitated through history-dependent strategies, which

are outside of this study’s scope, such as strategies that rely on reputation to facilitate

international cooperation. Reputation is undoubtedly an important feature of international

relations—a country that fails to abide by rules and norms of other countries will likely

face serious consequences either directly through war and sanctions or indirectly through

the absence of mutually beneficial arrangements. Nonetheless, the aim of this paper is

to understand how structural features of the international system affect the likelihood of

conflict and reputational considerations in behavior manifest by equilibria that do not satisfy
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the Markov property, such as grim trigger and tit-for-tat strategies in a Subgame Perfect

Equilibrium (SPE), are orthogonal to our parameters of interest.

Second, SPE in this model will allow for many unreasonable equilibria due to the ap-

plicability of folk-theorem results. Since both peace and war are costly and countries may

prefer one or the other under different circumstances, pathological behavior can be sustained

in equilibrium by threatening to punish deviations from obscure sequences of actions. Con-

sider, for example, an SPE of this game where a country initiates war in some periods and

cooperates in others, with off-path behavior such that deviations to cooperate result in pun-

ishment by other countries to fight wars forever thereafter. When the set of equilibria is too

large and includes possibilities that are substantively incredible, a refined solution concept

is more suitable.

Therefore, it is natural to choose MPE since (1) it resolves the aforementioned issues, (2)

the article is specifically focused on mechanisms that do not require historical dependencies,

and (3) it is the usual choice for games of this nature (Maskin and Tirole 2001; Fudenberg and

Tirole 1991, p. 501-505). Slantchev (2002) offers a useful discussion of MPE in bargaining

models and influential work in international relations that employ this solution concept can

be found in, for example, Powell (1993, 2019), Slantchev (2003), Bueno de Mesquita (2005),

Carter (2015), Paine (2016), and Leventoğlu and Metternich (2018).

D Simple Example of Inefficient Peace

Consider the simplest bargaining model of war with complete and perfect information we

can construct: country 1 wins a war with probability p and each country incurs costs of war

ci > 0. Without dynamics or costly peace, war never occurs in equilibrium as a proposing

country 1 offers p+ c2, a proposing country 2 offers p− c1, and both countries accept offers

at least as good as these.

However, suppose we define the period in which costs of war are incurred as period 1 and

include an infinite horizon over which the victor will get to enjoy the gains from war. Then,
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the gain from war becomes p
1−δ

− c1 and 1−p
1−δ

− c2 for countries 1 and 2, respectively, where

δ is the discount rate.

Additionally, assume there is an arbitrarily small cost of peace k > 0 that each coun-

try needs to incur before reaching an agreement. For simple demonstration, assume that

countries need to incur these costs of peace for any period in which peace is sustained—in

this case, it might be sensible to think of the costs of peace as enforcement costs. Then, for

country 1 to prefer peace to war, we need a settlement x ∈ R such that

x− k

1− δ
≥ p

1− δ
− c1

x− k ≥ p− (1− δ)c1 (A6)

and likewise, for country 2, the settlement must satisfy

1− x− k

1− δ
≥ 1− p

1− δ
− c2

p+ (1− δ)c2 ≥ x+ k. (A7)

From equations (A6) and (A7), we can see that as δ → 1, country 1 requires x ≥ p + k

whereas country 2 requires x ≤ p−k. Given k > 0, such an x cannot exist. Therefore, when

δ is large, even arbitrarily small costs of peace can destabilize cooperation.

E Low-Spending Equilibrium

It is clear to see that the equilibrium of the main text becomes the unique MPE when the

cooperation game is reduced to an exogenous cost of peace. Then, countries either pay to have

peace or choose to initiate conflict, but a bargaining surplus still may not exist depending

on the parameters of the game. Incorporating the competitive diplomacy, however, creates

multiplicity.

In particular, the equilibrium in the main text is not unique for all π. Consider the
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cases where π is close to 1—i.e., the institution of cooperation is responsive to donors—as

opposed to that in which π is close to 1/2—that is, the institution of cooperation is fairly

egalitarian in proposer recognition. When π ≈ 1, countries deplete the bargaining surplus

with diplomatic spending. When π ≈ 1/2, countries can recover large gains from peace even

if they spend much less than their opponent. Therefore, if π is low, a country may be willing

to spend lower amounts between 0 and k if their opponent does as well. This is simply due

to a stronger incentive to cooperate.

For example, there is another equilibrium if π < 2/3 where countries always spend

nonzero amounts, including amounts between 0 and k. This equilibrium cannot be sustained

for larger π since the gain from cooperating as a lower spender is too small to justify low

spending in equilibrium.

Consider, for example, π close to 1—the value of cooperation conditional on not being

recognized as proposer is very close to zero. On the other hand, with π close to 1/2, the

value of cooperation conditional on not being recognized as proposer is very close to the

value of cooperation conditional on being the proposer, both of which are larger than the

expected war payoff. Therefore, if countries can contribute very small amounts and sustain

cooperation with higher likelihood, they may prefer to even if they are very unlikely to win

proposal power.

I distinguish the equilibrium stated in the main text from this underspending equilib-

rium by henceforth referring to them as MPE I and MPE II, respectively. The following

proposition provides a formal characterization for MPE II.

Proposition 4 (MPE II). For all π < 2/3, there is an essentially symmetric stationary

MPE where each country i = 1, 2 plays σ∗
i (p) = (r∗i (p), s̃

∗
i (p), x

∗
i (p), y

∗
i (x; p)) for all p ∈ P ,

with r∗i (p), x∗
i (p), and y∗i (x; p) as defined in Proposition 1 and s̃∗i (p) as a random draw from
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s
(2π−1)B(p)

1−δλ
+ 1−π

π
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(1−δλ)k
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F̃ ∗(s; p)

k
2

1

0

Figure 4. Equilibrium diplomatic spending according to c.d.f. F̃ ∗(·) with π < 2
3
. Now each

country spends a nonzero amount with probability 1 because the gains from cooperation
are large even if the country is outspent by their opponent. As π → 1/2 from the right,
each country will play a strategy arbitrarily close to mixing uniformly between 0 and k with
probability (1− δλ)2k/B(p) and spending k with complementary probability.

the distribution

F̃ ∗(s; p) =



0 for s < 0

(1−δλ)(2−3π)s
(1−π)πB(p)

for s ∈ [0, k
2
)

(1−δλ)(πs−(2π−1)k)
(1−π)πB(p)

for s ∈ [k
2
, k)

(1−δλ)(s− 1−π
π

k)

(2π−1)B(p)
for s ∈ [k, (2π−1)B(p)

1−δλ
+ 1−π

π
k]

1 for s > (2π−1)B(p)
1−δλ

+ 1−π
π
k

if Ui(p) > Wi(p)− ci, or else F̃ ∗(s; p) = 1 for all s ≥ 0.

This result is illustrated in Figure 4. While diplomatic spending in MPE II is different

than in MPE I, all other behavior (whether to launch a war, what settlement to offer when

proposing, and what settlements to accept if not proposing) remains the same. Though

countries are always spending a positive amount, there remains a risk of war through a

coordination problem since aggregate spending can still be less than k.
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Remark 2. F̃ ∗(·) first-order stochastically dominates F ∗(·).

Remark 2 implies that the probability of inadvertent war, i.e., the probability that both

countries spend less than k in aggregate, will necessarily be weakly larger under MPE I

than under MPE II. In fact, because we know F ∗(s; p) > F̃ ∗(s; p) only for s < k and

F ∗(s; p) = F̃ ∗(s; p) otherwise, we know the inequality is strict. Denote ϕ(p) and ϕ̃(p) the

probability of inadvertent war under MPE I and MPE II, respectively.

Comments on Remark 2. Recall that F̃ ∗(·) first-order stochastically dominates F ∗(·) if and

only if F ∗(s) ≥ F̃ ∗(s) for all s and F ∗(s) > F̃ ∗(s) for some s. Then, note that F̃ ∗(s) = F ∗(s)

for all s /∈ (0, k). For all s ∈ [k
2
, k),

F ∗(s) =
(1− δλ)k

πB(p)
>

(1− δλ)(πs− (2π − 1)k

(1− π)πB(p)
= F̃ ∗(s)

and for all s ∈ (0, k
2
),

F ∗(s) =
(1− δλ)k

πB(p)
>

(1− δλ)(2− 3π)s

(1− π)πB(p)
= F̃ ∗(s).

Lemma 2. For all p ∈ P , ϕ(p) > ϕ̃(p) > 0.

Lemma 2 states the probability of inadvertent war under MPE I is always greater than

that under MPE II, which is always greater than zero.

Lemma 3. A country’s expected net gain from cooperating in state p equal to Ψ(p) under

both MPE I and MPE II.

Lemma 3 states that the expected gain from peace in MPE I is equal to that in MPE

II—neither equilibrium is preferable ex ante even though less inadvertent war occurs under

MPE II. The reason for this is that, while inadvertent war is more likely under MPE I, the

expected spending is smaller. Hence it is more likely that a nonproposing country, which
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inadvertent war

Figure 5. The probability of inadvertent war from a coordination failure under MPE II,
ϕ̃(p), as a function of π. When π is close to 1/2, ϕ̃(p) is close to 1

2
ϕ(p), where ϕ(p) is the

probability of inadvertent war under MPE I. As π increases, ϕ̃(p) decreases, approaching
zero in the limit as π approaches 2/3 from the left. Note that ϕ̃(p) never reaches zero, as
MPE II breaks for any π ≥ 2/3. The coordinate in the upper right points out that ϕ(p) is
also decreasing in π, though always strictly greater than ϕ̃(p).

will not receive the benefit of the bargaining surplus, will have spent a larger amount on

diplomatic spending under MPE II.

F Proofs

Proof of Proposition 1. The war decision is straightforward. The countries seek to maximize

their expected utility over the long run and if, given state p ∈ P , their war continuation

value Wi(p) less the costs of war ci is larger than their continuation value from cooperating,

Vi(p), they will necessarily prefer to fight.

Then, if there exists a bargaining surplus, B(p) = x∗
1(p)− x∗

2(p) > 0, both countries will

cooperate and choose an amount to spend as a function of the state p. Then, a country

i that’s recognized as proposer will receive the value of the bargaining surplus today and

possibly in the future, with likelihood according to λ. Hence, the expected net gain of

winning proposal power becomes

B(p) + δλB(p) + (δλ)2B(p) + . . . =
B(p)

1− δλ
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However, the net gain from becoming proposer is equal to the net gain from spending more

on diplomacy than your opponent divided by recognition probability π. Hence, the expected

net gain from spending an amount s on diplomacy is

πB(p)

1− δλ
Pr(s > s−i) +

(1− π)B(p)

1− δλ
Pr(s−i > s)− s. (A8)

Clearly, the net gain is zero when B(p) = 0, in which case neither country will be willing to

spend a positive amount in equilibrium, leading to war as a result of the unsatisfied minimum

funding requirement k. Therefore, assume B(p) > 0.

It is straightforward that there will be no pure strategy spending in equilibrium. If a

country always spends amount s > 0, their opponent would either deviate to an amount

greater than s or zero. If the opponent deviated to zero, the country will prefer to spend

less than s. If the opponent deviated to an amount greater than s, the country will prefer

to move to a greater amount or deviate to zero. If both countries spend the same amount,

they will either have an incentive to increase their spending a marginal amount to increase

their gain by approximately double or they will prefer to deviate to zero. This is standard

in common value all-pay contests.

Therefore, I proceed by looking for a mixed strategy given by cumulative distribution

function (c.d.f.) F ∗(·) that satisfies equation (A8) for both countries. Note that, because

B(p) > 0, there is a strict gain to cooperating that is decreasing in π. In particular, the

expected utility of country i spending s = 0 is strictly greater than their war payoff. We can

write the payoff from spending zero as

Wi(p)− ci +
(1− π)B(p)

1− δλ
(1− F ∗(k)). (A9)

Given a country is spending zero with positive probability, their opponent has incentive to
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spend at least k with positive probability, which yields an expected payoff

Wi(p)− ci +
πB(p)

1− δλ
F ∗(k) +

(1− π)B(p)

1− δλ
(1− F ∗(k))− k. (A10)

Using equations (A9) and (A10), we can solve for F ∗(k),

F ∗(k) =
(1− δλ)k

πB(p)
. (A11)

We know that k cannot be the top of the support because πB(p) > (1− δλ)k by assump-

tion and they can get a strictly higher payoff by contributing slightly more than k to get

recognized as proposer. Then, a country i spending s > k will receive an expected payoff

Wi(p)− ci +
πB(p)

1− δλ
F ∗(s) +

(1− π)B(p)

1− δλ
(1− F ∗(s))− s. (A12)

Using the indifference condition for equations (A10) and (A12) and plugging in equation

(A11), we find that for s ≥ k

F ∗(s) =
(1− δλ)(s− 1−π

π
k)

(2π − 1)B(p)
. (A13)

By definition of a c.d.f., we know the largest amount a country can spend and still be

indifferent is given by s̄ := inf{s ≥ 0 : F ∗(s̄) = 1}. Using equation (A13), we find that

s̄ =
(2π − 1)B(p)

1− δλ
+

1− π

π
k.

These equations yield an equilibrium spending strategy presented in Proposition 1. To

check for profitable deviations, consider the case where a country spends s > s̄ with nonzero

probability. By deviating, their payoff will be

Wi(p)− ci +
πB(p)

1− δλ
− s < Wi(p)− ci +

πB(p)

1− δλ
− s̄,
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and therefore they do not deviate. In words, a country already wins with certainty when

spending s̄, so there is no reason to ever spend more given their opponent plays this strategy

as well.

Further, consider a deviation to spending a nonzero amount less than k, s ∈ (0, k), with

some probability. By deviating, their expected payoff will be

Wi(p)− ci +
(1− π)B(p)

1− δλ
(1− F ∗(k − s))− s. (A14)

Since their opponent is playing a strategy such that F ∗(k) = F ∗(k − s), we can plug this

into equation (A14) and see that their payoff is equal to

Wi(p)− ci +
(1− π)B(p)

1− δλ
(1− F ∗(k))− s

which is strictly less than their payoff from spending zero given by equation (A9), hence this

is not a profitable deviation. This is sufficient to show that c.d.f. F ∗(·) is an equilibrium

spending strategy.

Now consider a country’s offer. From the main text, equations (5) and (6) yield implicit

conditions for x(p) and x(p), which represent the settlements at which country 1 and 2 are

left indifferent between peace and war, respectively. If this value is in the unit interval, this

is the country’s equilibrium offer as offering a settlement less favorable to their opponent

will result in a rejection and subsequent war, whereas offering a settlement more favorable

to their opponent will result in acceptance but a worse settlement for themselves. If these

values are not in the unit interval, the countries offer the closest value in the unit interval

by Euclidean distance. In the event this results in acceptance, this is the best the country

can do and they will consume the entire pie by settlement. If this results in rejection, all

other possible settlement offers would likewise result in rejection, so there is no profitable

deviation.

Their decision to accept or reject and offer is also straightforward. At the point at which
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a proposal has been made, a proposer has already been recognized and spending has already

occurred, hence diplomatic spending in that period becomes a sunk cost. Therefore, when

an offer x is proposed, countries decide whether they prefer Ui(x; p) = Ui(p) + si(p) or their

war continuation value and accept or reject accordingly.

Proof of Proposition 2. For contradiction, suppose Ui(p) ≥ Wi(p)−ci for both i = 1, 2 for all

θ ∈ (0, 1), λ ∈ (0, 1), and δ ∈ (0, 1). Let any x ∈ [0, 1] be the expected peaceful settlement

in state p, under which the continuation values for peace are

U1(p) = x−
∫ ∞

0

sdF ∗
1 (s; p) +

δ

1− δλ

[
λx+ (1− λ)

∑
p′∈P

V1(p
′)q(p′|p, a)

]

and

U2(p) = 1− x−
∫ ∞

0

sdF ∗
2 (s; p) +

δ

1− δλ

[
λ(1− x) + (1− λ)

∑
p′∈P

V2(p
′)q(p′|p, a)

]
.

Note that
∫∞
0

sdF ∗
i (s; p) relies on equilibrium behavior as a function of state p, but it

is sufficient for the argument that follows to assume that
∫∞
0

sdF ∗
i (s; p) > si for some fixed

and arbitrarily small si > 0. If the proof holds under such an si, it must also hold under

true expected spending in equilibrium since Ui(p) is decreasing in spending and expected

spending is greater than zero to facilitate peace.

Further, we only need to look for one-shot deviations, so we can assume that Vi(p) = Ui(p)

for all p ∈ P and denote Ui(p̄) :=
∑

p′∈P Ui(p
′)q(p′|p, a). Note that if U1(p̄) > U1(p),

then necessarily U2(p̄) < U2(p). Thus if we can show there exist thresholds that make

Wi(p)− ci > Ui(p) for both i when Ui(p) = Ui(p̄), it also holds for at least one country when

Ui(p) ̸= Ui(p̄). Therefore, assume Ui(p) = Ui(p̄) and look to show there exists a δ, θ, and λ

such that both countries prefer war.

51



With this, we can rewrite continuation values as

U1(p) =
x− (1− δλ)s1

1− δ

and

U2(p) =
1− x− (1− δλ)s2

1− δ
.

We need to compare this to their war continuation values. Given our assumption that∑
p′∈P Vi(p

′)q(p′|p, a) = Ui(p), we can plug these into W1(p) and W2(p) to recover

W1(p) =
p

1− δθ
+

δ(1− θ)

1− δθ
· x− (1− δλ)s1

1− δ

and

W2(p) =
1− p

1− δθ
+

δ(1− θ)

1− δθ
· 1− x− (1− δλ)s2

1− δ
.

This implies that W1(p)− c1 > U1(p) and W2(p)− c1 > U2(p) if and only if

p− (1− δθ)c1 + (1− δλ)s1 > p+ (1− δθ)c2 − (1− δλ)s2.

Analogously, there does not exist an x ∈ R that satisfies either country if

θ > θ̄(δ, λ) :=
c1 + c2 − (1− δλ)(s1 + s2)

δ(c1 + c2)
.

Here θ̄(·) is not a function of the state p because we took an s1 and s2 strictly less than

the expected equilibrium spending in a given state p; however, in general, θ̄(·) will rely

on the state p since equilibrium spending will rely on the state p. It is sufficient to show

that θ̄(δ, λ) < 1 for sufficiently high δ and sufficiently low λ. Note that θ̄(δ, λ) < 1 when
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(s1 + s2)/(c1 + c2) > (1− δ)/(1− δλ). The left-hand side is a positive real number that does

not rely on parameters, whereas the multivariable limit of the right-hand side is

lim
(δ,λ)→(1,0)

1− δ

1− δλ
= 0.

Hence the expression is satisfied in the limit of (δ, λ), completing the proof.

Proof of Lemma 1. This lemma follows directly from the expected payoff in peace given by

equation (A9) less war payoff Wi(p)− ci, which is equal to

(1− π)B(p)

1− δλ
(1− F ∗(k)) (A15)

Plugging in F ∗(k) defined by (A11) this becomes

(1− π)B(p)

1− δλ
− 1− π

π
k. (A16)

Proof of Proposition 3. It is straightforward to see welfare Ψ(·) is decreasing in π. In the first

part of equation (12), it is clear to see that increases in π decrease 1− π directly and B(p)

indirectly through average aggregate spending. In the second part, increases in π increases

−k(1−π)/π. However, since the rate of decrease in the first term is necessarily greater than

the rate of increase in the second term, we know Ψ(·) is decreasing in π.

The probability of inadvertent war ϕ(·) is slightly more complicated, since π directly

increases the denominator but indirectly decreases it through B(p). To find which force

outweighs the other, first note that, when a bargaining surplus exists,

∑
i

∑
p′∈P

Vi(p
′)q(p′|p, a) = 1− 2(1− δλ)E[s∗(p)]

1− δ
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and therefore we can rewrite B(p) in terms of average spending

B(p) = 1− (1− δλ)
∑
i

(Wi(p)− ci) + δ(1− λ)
1− 2(1− δλ)E[s∗(p)]

1− δ
. (A17)

We can plug equation (A17) into equation (11) to recover

ϕ(p) =

 (1− δλ)k

π
(
1− (1− δλ)

∑
i(Wi(p)− ci) + δ(1− λ)1−2(1−δλ)E[s∗(p)]

1−δ

)
2

from which we can calculate

∂ϕ(p)

∂π
= − 2(1− δλ)2k2

π3
(
1− (1− δλ)

∑
i(Wi(p)− ci) +

δ(1−λ)(1−2(1−δλ)E[s∗(p)])
1−δ

)2 .
This implies

sgn
(
∂ϕ(p)

∂π

)
= − sgn(1− δλ)2sgn(k)2

sgn(π)3sgn
(
1− (1− δλ)

∑
i(Wi(p)− ci) +

δ(1−λ)(1−2(1−δλ)E[s∗(p)])
1−δ

)2
and therefore sgn

(
∂ϕ(p)
∂π

)
= −1.

Proof of Proposition 4. To look for a new equilibrium diplomatic spending strategy F̃ ∗(·) ̸=

F ∗(·) such that countries occasionally spend positive amounts less than k, suppose there

exists an s ∈ (0, k
2
) such that F̃ ∗(s) ̸= F̃ ∗(s+ ε) for any ε ̸= 0. Then we know that

Wi(p)− ci +
(1− π)B(p)

1− δλ
(1− F̃ ∗(s′))− s = Wi(p)− ci +

πB(p)

1− δλ
− ¯̃s

where ¯̃s := inf{s ≥ 0 : F ∗(s) = 1} and s′ := k − s. Solving for F̃ ∗(s′) yields

F̃ ∗(s′) =
(1− δλ)(¯̃s+ s′ − k)

(1− π)B(p)
− 2π − 1

1− π
. (A18)
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We also know that in equilibrium

Wi(p)− ci +
(1− π)B(p)

1− δλ
(1− F̃ ∗(s′))− s

= Wi(p)− ci +
(1− π)B(p)

1− δλ
(1− F̃ ∗(s′)) +

πB(p)

1− δλ
(F̃ ∗(s′)− F̃ ∗(s))− s′

which implies

F̃ ∗(s′) = F̃ ∗(s) +
(1− δλ)(s′ − s)

πB(p)
. (A19)

Using equations (A18) and (A19) we can solve for F ∗(s),

F̃ ∗(s) =
(1− δλ)(π ¯̃s+ (2− 3π)s− (1− π)k)

(1− π)πB(p)
− 2π − 1

1− π
. (A20)

To proceed, we need to know the value of ¯̃s. We can find it from the equilibrium condition

that for any s ≥ k, we have

Wi(p)− ci +
(1− π)B(p)

1− δλ
(1− F̃ ∗(k))

= Wi(p)− ci +
(1− π)B(p)

1− δλ
(1− F̃ ∗(s)) +

πB(p)

1− δλ
F̃ ∗(s)− s

where the left-hand side follows from the need to have zero in the support. If zero is not

in support, there is always a profitable deviation from the infinum of the support to zero.

We know from equation (A18) that F ∗(k) = (πB(p))−1(1− δλ)k, so we can solve the above

equation to recover

¯̃s =
(2π − 1)B(p)

1− δλ
+

1− π

π
k. (A21)

55



Plugging this into equation (A20), we have that for any s ∈ (0, k
2
),

F̃ ∗(s) =
(1− δλ)(2− 3π)s

(1− π)πB(p)
.

For this to be a valid c.d.f., we require (2 − 3π)s > 0, or π < 2
3
. So for sufficiently high

values of π, this is not possible. Given π < 2
3
, suppose there exists an s′ ∈ (k

2
, k) such that

F̃ ∗(s′) ̸= F̃ ∗(s′ + ε) for any ε ̸= 0. Then, letting s = k − s′, we have

F̃ ∗(s′) =
(1− δλ)(πs′ + (1− 2π)k)

(1− π)πB(p)
(A22)

For this expression to be a valid c.d.f. we require π > k
2k+s′

, which should always hold for

any π ∈ (1
2
, 2
3
). By equations (A21) and (A22), we know that ¯̃s = s̄ and F̃ ∗(k) = F ∗(k),

which implies F̃ ∗(s) = F ∗(s) for all s ≥ k.

There is no profitable deviation from F̃ ∗(·) for the same reasons as F ∗(·). Countries are

indifferent over spending at all amounts in the support and the country would do strictly

worse by spending more than the supremum of the support. Moreover, given equilibrium

spending s̃i(p) as a random draw from F̃ ∗(·), there is no profitable deviation from other

actions for the same reasons as Proposition 1.

Proof of Lemma 2. Lemma 2 follows immediately from Remark 2; however, we can calculate

the quantities explicitly since we have closed-form solutions for equilibrium spending strate-

gies. Under MPE I, no country spends a nonzero amount less than k. Thus the probability

of inadvertent war is simply given by the c.d.f. evaluated at k squared, i.e., (F ∗(k; p))2, since

this is the probability that both countries spend less than k simultaneously. Equivalently,

ϕ(p) =

(
(1− δλ)k

πB(p)

)2

. (A23)

Under MPE II, on the other hand, countries now spend nonzero amounts less than k

in equilibrium, implying that, conditional on a country spending an amount s < k, the
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probability of inadvertent war becomes F̃ ∗(k − s; p) < F̃ ∗(k; p). We can utilize the fact

that countries mix uniformly over s ∈ (0, k
2
) and over s ∈ [k

2
, k) to reduce the probability of

inadvertent war to the simple expression F̃ ∗(k; p)F̃ ∗(k
2
; p), or equivalently

ϕ̃(p) =
(1− δλ)(2− 3π)k

2(1− π)πB(p)
· (1− δλ)k

πB(p)
. (A24)

Together, equation (A23) and (A24) imply

ϕ̃(p) =
2− 3π

2− 2π
ϕ(p)

for all p ∈ P . Since 1 > (2−3π)/(2−2π) > 0 and ϕ(p) > 0 for all π ∈ (1
2
, 1), Lemma 2 always

holds: there is always a nonzero probability of inadvertent war and, holding π constant, this

probability is strictly smaller under MPE II.

Proof of Lemma 3. For MPE II, the condition is the same since F̃ ∗(k) = F ∗(k).

G Robustness

Gains from Cooperation

The results are robust to potential gains in the size of the pie from cooperation. In particular,

consider a case where cooperation grows the size of the pie because, although there is an

underlying conflict situation and opposing preferences over the division of resources, there

may also be the existence of comparative advantages that the two countries could exploit

via cooperation.

Proposition 5. Proposition 2 continues to hold if cooperation grows the pie.

Proof. Suppose Π > 1 is the size of the pie from cooperating, which is contrasted with the
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pie of 1 from war. Then, the new bargaining surplus can be expressed

B̃(p) = Π− (1− δλ)
∑
i

(Wi(p)− ci) + δ(1− λ)

(∑
i

∑
p′∈P

Vi(p
′)q(p′|p, a)

)
(A25)

Then we know that B̃(p) > 0 if and only if

Π < 1− (1− δθ)(c1 + c2) + 2δ(θ − λ)E[s∗(p)], (A26)

as both countries will spend the same on average in equilibrium. This occurs if and only if

θ >
c1 + c2 + 2δλE[s∗(p)]
δ(c1 + c2 + 2E[s∗(p)])

(A27)

Taking the multivariable limit,

lim
(δ,λ)→(1,0)

c1 + c2 + δλ(s1 + s2)

δ(c1 + c2 + s1 + s2)
=

c1 + c2
c1 + c2 + s1 + s2

< 1 (A28)

concluding the proof.

Permanent Costs of War

In the baseline model, the costs of war and peace do not last forever, so countries choose

to go to war or cooperate on the basis of which is more painful for them: in the extreme

case, one large cost today or many small costs over a long period of time. This logic is

robust to circumstances where we think damages in war are more or less destructive but not

permanent. This is a natural framing, since countries do seem to recover from wars in some

amount of time. Even if these recovery periods can be very long, we can always consider

that amount of time (again, however long) the length of a single period in the model.

Nonetheless, we can consider the case of truly permanent costs of war and show it is

robust as long as the amount of destruction is sufficiently small. Suppose, for example,
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that if we fight on this land, we may permanently destroy its potential for agriculture. If

too large of an amount of the pie will be permanently destroyed, there may no longer exist

parameters that bring about war directly. This should be obvious, since in the limit the

full pie is destroyed and nothing could make you choose war, even if you were settling with

virtually none of the pie each period. However, so long as not too much of the pie is getting

destroyed each period, we can recreate the results of the paper.

Consider the simple case where λ = 0 and θ = 1 as in the example in Appendix D. Say

that 1 − γ of the pie is destroyed, leaving γ behind. Then, we know that country 1 prefers

peace to war if and only if

x− k

1− δ
≥ γp

1− δ
− c1

x− k ≥ γp− (1− δ)c1

whereas country 2 prefers peace to war if and only if

1− x− k

1− δ
≥ γ(1− p)

1− δ
− c2

γp+ (1− δ)c2 ≥ x+ k − (1− γ).

As δ → 1, an x such that both countries prefer peace does not exist if and only if

x+ k − (1− γ) > x− k

γ > 1− 2k

In other words, holding k fixed, the result holds as long as γ is sufficiently large. If k ≥ 1
2
,

the result holds for any γ (i.e., a peaceful settlement will not exist as costs of peace are too

large). On the other hand, if k < 1
2
, there may exist γ ∈ (0, 1) such that the result does not

hold. As k → 0, the threshold γ → 1, i.e. as the costs of peace become arbitrarily small, a

peaceful settlement will continue to exist for even arbitrarily small destruction of the pie.
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