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1. Introduction

Conflict over natural resources such as oil, natural gas, minerals, or resource-rich land beyond
national boundaries constitutes a vital issue of rent-seeking activities at the international level." The
primary objective of the present paper is to use the collective choice approach to analyze the implications
of different trade regimes for interstate conflict in a three-country trade framework with resource
appropriation possibilities. We pay particular attention to the conflict-trade nexus in which enemy
countries allocate optimal amounts of their endowments to arming for appropriating part of each other's
natural resources (i.e., international rent-seeking activities), and, meanwhile, they may engage in trade or
form a regional trade agreement.

The post-World War 1l era has witnessed an unprecedented proliferation of regional trade
agreements (RTASs), particularly in the forms of free trade agreements (FTAs) and customs unions (CUs).2
Under either an FTA or a CU, member countries enjoy duty-free access to each other's markets within the
trade bloc. An FTA allows members to independently set external tariffs on imports from non-member
states, but CU members jointly determine a common external tariff on imports from outsiders.
Voluminous studies in international economics literature have contributed to our understanding of
regional trade agreements. For example, Baldwin (1997) and Whalley (1998) analyze the economic
determinants of forming RTAs. Carrere (2006) documents that RTAs have increased trade volume for
member states, but at the expense of non-members. Vicard (2009) empirically shows that RTAs granting
trade preferences to member states significantly increase bilateral trade. Baldwin and Jaimovich (2012)
investigate whether FTAs contribute to the rapid spread of trade regionalism and find no significant
evidence of slowing down multilateralism. Bagwell, Bown, and Staiger (2016) present a systematic
review of RTAs and the perils and promises facing the world trading system. This important strand of the
literature on trade institutions stresses the profound integration benefits of RTAs purely from the
international economics perspective.’

During the post-World War Il period, when numerous countries moved toward a higher degree of
economic integration through trade, there appeared to have been a somewhat steady but primarily
declining trend of militarized interstate disputes.” Nevertheless, recent developments in some parts of the
continents have shown increasingly unpredictable trends of armed conflicts.” These observations prompt

one to ponder whether trade regionalism is a double-edged sword: it increases the opportunity costs of

! See Findlay and O'Rourke (2010) for issues on natural resources, conflict, and trade from the historical perspective.
% Viner (1950) was the first to provide insights into the trade-creation and trade-diversion effects of a customs union.

®For studies on economic integration through RTAs and related issues see, e.g., Bagwell and Staiger (1997, 1989),

Baier and Bergstrand (2004), Freund and Ornelas (2010), and Bergstrand, Egger, and Larch (2016).

*There were debates about the frequency of wars and the trend toward peace. See, e.g., the detailed discussions in

Harrison and Wolf (2012) and Gleditsch and Pickering (2014).

*See The Global Risks Report of 2018, World Economic Forum.


http://www.sciencedirect.com/science/article/pii/S0022199612000591
http://www.sciencedirect.com/science/article/pii/S0022199612000591

going to war and, in the meanwhile, raises a nation's capacity to wage war for more resources. Given that
RTAs are institutional arrangements across different countries, the other strand of the literature pays
attention to issues on national security, interstate disputes, democratization, arms race, and alliances.

The empirical work of Mansfield and Bronson (1997) is among the first to show that allied
countries engage in a higher volume of trade than those non-allied. The authors find that the relatively
higher trade volume increases when the allies form RTAs. Investigating the relationship between trade
institutions and military conflicts, Mansfield and Pevehouse (2000) document that member states of RTAs
are less likely to have armed conflicts than non-members. Martin, Mayer, and Thoenig (2008, 2012)
analyze trade causes of war. The authors find that enlarging members in an RTA reduces economic
interdependence between any pair of rival states, which, in turn, raises the likelihood of bilateral war.® Liu
and Ornelas (2014) empirically document that a country's participation in FTAs enhances the
sustainability of its democracy. The authors remark that the mechanism behind the positive relationship
between trade regionalism and consolidated democracy is “the destruction of rents in FTAS” associated
with a member's change in its political regime. Hadjiyiannis, Heracleous, and Tabakis (2016) examine
how RTAs between two adversaries or between one adversary and a neutral third party affect the
possibility of going to war. McGuire (2020) presents a graphical analysis of the trade-conflict nexus to
show that international systems may result in inter-state predation for resources while engaging in trade
for mutual benefits.

From the collective choice perspective, we look at how different trade regimes may have differing
implications for two enemy countries' arming decisions in a three-country world with a neutral third-party
state. We focus our analysis on issues related to interstate disputes, tariff wars, and trade agreements by
presenting an endogenous arming model of three-country trade and conflicts. We wish to shed light on the
following questions. How would the arming decisions of enemy countries affect the prices of tradable
goods and hence both export revenues and import demands under different trade regimes (e.g., RTAs,
worldwide free trade, and tariff wars)? Given that trading blocs negatively affect non-members
economically (Carrere, 2006), what effects do different trade regions have on member and non-member
countries when they are enemies? Do commitments to integration arrangements through trade effectively

reduce aggregate arming by adversaries being members of a trade bloc? Would the conflict-trade nexus

®For empirical studies on trade and conflict see, e.g., Polacheck (1980), Barbieri (1996), Barbieri and Levy (1999),
Reuveny and Kang (1998), Kim and Rousseau (2005), and Glick and Taylor (2010). Polacheck (1980) shows that
strengthening the extent of trade openness between enemy countries can lower their conflicts in terms of overall
armament expenditures (a result echoed by O'Neal and Russet (1999)). However, studies such as Kim and Rousseau
(2005) find that the pacifying effect of greater trade openness can be neutral. Other studies (e.g., Barbieri (1996))
find that extensive links through trade may increase the likelihood of armed conflicts. Barbieri and Levy (1999)
show that war exerts no significant impact on trading relationships between adversaries. There appears no consensus
on the trade-conflict nexus. For theoretical studies on trade and conflict see, e.g., Garfinkel et al. (2015).



hinge on the form of trading agreements for economic integration? Under the shadow of resource
appropriations, would the world become "less dangerous" (i.e., aggregate arming is lower) under global
free trade than under RTAs? In answering these questions from the conflict perspective, we introduce two
warring countries' resource appropriation and arming decisions into a three-country trade-theoretic model
a la Bagwell and Staiger (1997, 1999). Explicitly, we extend the two-country trade-conflict model of
Chang and Wu (2020) to allow for different types of RTAs (e.g., FTA or CUs). This extension permits us
to identify the conditions under which trade institutions may aggravate regional conflicts as arms buildups
increase. Alternatively, it helps identify the trade regime resulting in lower aggregate arming.

The present study deviates from the literature on the trade-conflict nexus in several significant
aspects. First, we adopt an endogenous security approach to determining the conflict-related arming
decisions of two warring countries and analyze the optimal tariffs in a three-country world with a neutral
third-party state when there is a global tariff war. Second, we use the framework to examine different
trade regimes and the resulting arming allocations optimally chosen by the adversaries in the event of
fighting. Specifically, we compare aggregate arming when two adversaries establish an FTA to those
under different trade regimes with worldwide free trade or a tariff war. Third, we analyze possible
differences/similarities in implications between an FTA and a CU for interstate conflicts.

We summarize the key findings of the paper as follows. Aggregate arming ranks from the lowest
to the highest for the four different trade regimes: (i) an FTA between the adversaries while leaving a
neutral third country as a non-member, (ii) worldwide free trade in the presence of interstate conflict, (iii)
trade wars with Nash tariffs, and (iv) an FTA between the neutral third country and one adversary,
excluding the other adversary from the trade bloc. These results have policy implications for trade
institutions versus tariff wars under interstate disputes. First, an FTA between enemy countries causes
their military buildups to be lower than those under worldwide free trade. Second, the world is "less
dangerous" under worldwide free trade than in tariff wars. Third, an FTA between one adversary and a
neutral third country is conflict-aggravating since aggregate arming ranks the highest. This result suggests
that a third party's involvement in an FTA (based purely on economic advantages) may worsen armed
conflicts.” We also compare aggregate arming with that in a customs union (CU) and discuss differences
in implications between CU and FTA for interstate disputes. We find that aggregate arming ranks among
the lowest when two enemy countries establish a CU. The conflict-deteriorating effect of an FTA,
established between a neutral third country and an adversary while excluding the other adversary as an

outsider, may not be present under a CU.

"For studies on third-party interventions in conflicts see, e.g., Regan (1998), Siqueira (2003), Rowlands and Carment
(2006), Chang, Potter, and Shane (2007), Chang and Sanders (2009), Sanders and Walia (2014), and Chang and
Sellak (2022).



Our simple analysis has implications for a real-world example of the conflict-aggravating
outcome. While the world is moving toward a greater degree of globalization in trade, the Russia-Ukraine
war constitutes an enormous scale of an interstate militarized conflict. The Russian invasion of Ukraine
provides evidence of the conflict’s aggravating outcome. Particularly when we consider the case in which
Ukraine is offered a preferential trade agreement by a neutral third party (i.e., the European Union). From
a Russian perspective, the European Union's preferential trade agreement with Ukraine and the intention
of Ukraine to join the North Atlantic military alliance serve as an economic and security platform for
gains that could potentially be used against Russia. In response to these developments, Russia perceives it
as the benefit of the country to wage the war by increasing its conflict-related arming allocation, hoping to
avoid any coercive action from a future economically and politically stronger Ukraine.®

The remainder of the paper proceeds as follows. Section 2 presents a three-country trade model
with interstate disputes and derives the equilibrium under tariff wars. Section 3 analyzes the outcome
when two adversaries establish an FTA, and Section 4 examines the case under free trade. Section 5
discusses an FTA between an adversary and a neutral third party. We then compare arming allocations
under different trade regimes. Section 6 examines arming under a CU. Section 7 presents aggregate

payoff comparisons across all the trade regimes, and Section 8 concludes.

2. The Three-Country Trade Model with Interstate Conflicts

2.1 Basic assumptions on resource predation, product markets, and aggregate payoff
We consider a world of three countries, A, B, and C, where A and B are “enemies” as they contest
part of each other's resources, and C is a neutral third party (or the rest of the world). Each country
possesses R units of a different resource input exclusively used to produce a country-specific good for
consumption or exportation. We incorporate elements of conflict into a standard three-country trade
framework to analyze trade among the three large open economies. This approach allows us to see how
arming decisions of two resource-conflict countries (A and B) are affected by different trade regimes.
There are three different consumption goods: a, b, and C. Each country specializes in producing a
tradable good in its country name, while imports two other products. For each country's production
technology, we consider one unit of resource input produces one unit of final good in its specialization.

Given that A and B are each other's enemies, they transform fractions of their endowments into

& Our analysis may also have implications for WTO trade policymakers. A member country, that is engaged in war
with another member country, is likely to aggravate conflict intensity when one adversary signs a preferential trade
agreement with a neutral third-party state while excluding the other adversary as a non-member. The world would
become "less dangerous” (that is, less military buildup) when WTO policymakers encourage all the countries (the
adversaries and the third-party state) to form an FTA or a CU.



guns for appropriating each other's resources. We consider a simple military technology that one unit of
an endowed resource produces one unit of guns. Denote G*(>0) and G®(>0) as the amounts of

resources allocated to arming by A and B, respectively. Following the conflict literature, we use the
conflict-related arming allocation of a contending country to reflect its security policy. To measure a

conflicting country's share in retaining its endowed resource after fighting, denoted as ¥A for Aand W&
for B, we follow Tullock (1980), Hirshleifer (1989), and Skaperdas (1996) by using the following contest
success functions (CSFs):

A B
G and w8 =— % where GR+GB >0, 1)

A -~
GA+GB GA+GB

In conflict, country A loses K A units of good a, and country B loses K B units of good b.° Taking
into account arming allocations and destruction costs, we calculate the quantities of goods @ and b that
countries A and B supply to the markets:

GB

———EFJR—GB—KB. (2)
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As for consumer preferences over the final (or civilian) goods, we assume for analytical

zZh=(

simplicity that market demand for good i €{a,b,c} in country j € {A, B,C} is linear:
Q' =a-pR, (3a)
where Pij is the price of good i in country j, the parameter a(>1> R) is a measure of market size,

and S > 0. Corresponding to the demands in (3a), we have consumer surplus (CS) for country j :
ji_ 1 12 iy2 in2
CS —EEKa—ﬁ%)-Ma—ﬁ%)-ﬂa—ﬂ%)]- (3b)

This CS measure implies that the benefits of each country's consumers depend on a product domestically
produced and two other products from abroad (either through imports or via appropriation from its
enemy). The CS measure in (3b) may reflect “economic interdependence” in consumption through
international trade and/or appropriation.

As for producers in each country, we first look at the producer surplus (PS) measures of the two

adversaries A and B. The amounts of final goods that the enemy countries appropriate from each other are:
APP* =[G"*/(G* +G®)]R for country A and APP® =[G®/(G" +G®)]R for country B. As such, the

PS measures for A and B are the total values of domestic production and interstate appropriation:

°As in Hadjiyiannis et al (2016), we assume that K Aand KB are fixed costs of destruction to A and B.



A B
PSA =pPAZA+ PbA[(ﬁ)R] and PSB =RBZp2 + P2 [(GG—)R], 4

AL AL LGB
where ZaA is the quantity of good a produced by country A and ZbB is that of good b produced by

country B (see equation 2). The two measures PSA and PSBin (4) represent the market values of
production and predation for A and B, respectively.
Country C, not an enemy to either A or B, produces and supplies R units of good C to the

market. This implies that country C's producer surplus is:
PSC =PCR. ©)
The objective of country j is to maximize its domestic aggregate payoff (IT') taken as follows:
IT' =CS! +PS! +TR! for je{A B,C}, (6)

where CS? and PS' are given in (3)-(5). Note that tariff revenues TR’ depend on the trading
relationships among the three countries, which are the focal points of our subsequent analyses.

We adopt a four-stage game to analyze different trade regimes and interstate conflict in a three-
country world. Stage one is the trade regime commitment stage at which (i) two countries forming an
RTA agree on duty-free access to each other's market, or (ii) the three countries agree upon a worldwide
free trade despite an interstate conflict, or (iii) they commit to engaging in tariff trade wars. Stage two is
the security stage at which the two adversaries, A and B, independently determine their optimal arming
allocations in the event of fighting. Stage three is the tariff-setting stage at which each country determines
its tariff structure on imports, depending on whether two of the three countries form an FTA, whether
there is worldwide free trade (under which tariff rates are zero), or whether there are tariff wars. At the
fourth and last stage of the game, the three countries engage in trade, taken as given the conditions and
decisions in the previous stages. We use backward induction to derive a sub-game perfect Nash

equilibrium for each trade regime. We first examine the regime with a global (three-country) tariff war.

2.2 Global tariff war (or the protectionist regime) as the benchmark

In the absence of economic integration through cooperative trading arrangements, there is a
protectionist regime under which each country imposes tariffs for restraining imports. Denote rij as the

specific tariff that country je{A, B,C} imposes on its import of good i €{a,b,C}. We derive the

conflict-trade equilibrium for the case of resource appropriation possibilities between adversaries A and B.
This case is the benchmark for evaluating equilibrium outcomes under other trade regimes.

To maintain the patterns of trade and the specialization of production as described earlier, we



follow the comparative advantage principle that a good's price in an exporting country plus a specific
tariff imposed on the good by an importing country will not be lower than the good's price in the
importing country. This principle excludes arbitrage in the three-country framework (Bagwell and Staiger,

1997, 1999). For good a that country A produces and exports, we have the no-arbitrage conditions:

PaA +z-aB = PaB and PaA +z-§ = Pac, (7)
where raB and rg are specific tariffs imposed by countries B and C, respectively, on good a.'° We solve
the equilibrium price of the good in country A by equating its aggregate demand with aggregate supply.
That is, trade equilibrium for good a requires that

(= BP) +(a— BP]) +(a— pPL) =3-G* —K". ®
In (8),*" we assume that the value of R equals 3 as in Hadjiyiannis et al. (2016) for tractability. Equations

(7) and (8) imply that the market prices of good a in the three countries are:

on_ 30— p(rs +75)-(3-G*-K") g _3a+2p1 - frg ~(3-G"-K*)
a 3[8 ’ a 3[8 ’

oC 3a-pre +2p:5 —(3-GA-KH) )
a 3,8 .

Similarly, for good b that country B produces and exports, the no-arbitrage conditions are:

PbB +rtf‘ = PbA and PbB +r§ = PbC, (10)

where rtf and q? are specific tariffs set by countries A and C on good b. Trade equilibrium requires that

(@—BR)+ (- BRY) +(a— BRY) =3-GP —K®. (12)
Equations (10) and (11) imply that the market prices of good b in the three countries are:*?

8 _3a—f(my +7)-(B-G°-K®) A _B3a+287 -pr; —(3-G° -K®)

33 3B
c 3a-pr+2p5 —(3-G® -K®) 12
30 '
As for good C, the balance-of-trade condition is:
(a=BRY)+(a~pP) +(a~ fR) =3 (13)

Since raB and rg are all positive under the protectionist regime, the non-arbitrage conditions imply that

PaA < PaB and PaA < Pé:. Country A thus has the comparative advantage in producing and exporting good a.

An alternative approach leading to the same trade equilibrium condition (8) can be found in Appendix A-1.
12See Appendix A-2 for an alternative approach that result in the same trade equilibrium condition as in (11).



where P/ and P2 satisfy the non-arbitrary conditions:
PCC +7CA = PCA and PC +Tc PB (14)
Equations (13)-(14) imply that the market prices of good C in the three countries are:

PA:3a+2,6’z'éA—,Bch—3 PB:3a—ﬁT?+2ﬁTcB—3 pC :3a—ﬂ(TcA+TcB)—3.
c 35 e 34 o 3p

The above analysis depicts the last stage of the four-stage game where the three countries engage in trade.

(15)

We proceed to the third stage at which the three countries determine their optimal tariffs. For

country A, its total revenue from imposing tariffs, {z;, 72}, on goods b and ¢ is:
TRA ="M + 2 2M 2 (16a)
where I\/IbA and MCA are the quantities of the two goods imported. That is,

B
Mé*z[(GG _)3-G® —KP]- (a- BRE)— (e - BRC), (16b)

M =3~ (o~ pPP) (@~ BFRY). (160)
Substituting the price equations from (9), (12), and (15) into CS”in (3), PSA in (4), and TRA
in (16a), we calculate country A's aggregate payoff HA(E CSA+ PSA+TRA) as a function of tariff
rates, {rA rf,rf,rf,rg,rg}, and arming allocations, {GA,GB}. Country A determines an optimal

tariff structure, {zf,r?}, to maximize its aggregate payoff according to the first-order conditions

(FOCs): GHA/ﬁrBA =0 and GHA/arCA =0. Solving for A's tariffs yields:

B A B A B
o = pri —K® , 3-C GA)G —6C" g r§=i+i. (17)
84 84(G*+GB) 8 88
B B

For country B, its total revenue from imposing tariffs, {z , z; }, on goods a and c is:
TRE =z2M2 +22Mm ¢, (18)

where MaB and ME are given, respectively, as
GA

GA G®

ME =3—(a— P2 —(a-BPL). (18c)

B o [(——5)3-G" ~ K"~ (a~ P~ (a - BFC), (18b)



Similarly, we substitute the price equations from (9), (12), and (15) into csBin (3), PSB in (4), and

TR in (18a) to calculate country B's aggregate payoff e (= CsB 4+ psB +TRB) as a function of tariff

rates, {zp", 72,72, 72,75, 75 }, and arming allocations, {G”,G®}. Country B determines an optimal

tariff structure, {raB , z-CB}, to maximize its aggregate payoff Ie. Solving for B's tariffs yields:
C_ KA A _(~BYRA _prB A 3
raB:ﬂTa K +(3 G GA S 5 06 and Tf =i+—. (29)
8/ 8B(G"+G") 8 8p

For country C, its total revenue from imposing tariffs, {rg ) Tbc}, on goods a and b is:

TR® =zSMS + 25 M, (20)
where MS and M are given, respectively, asMS = (o — SPS) and MS = (a— BRS).
Substituting the price equations from (9), (12), and (15) into cs® in (3), PSC in (5), and TR

in (20), we calculate country C's aggregate payoff nc (= Cs® +Ps© +TRC) as a function of tariff

rates, {zp", 72,72, 72,75, 75 }, and arming allocations, {G”,G®}. Country C sets an optimal tariff

structure, {rg : Tt(;: }, to maximize its aggregate payoff. Solving for C's tariffs yields:

c 10 3-G"-K* c 1 3-GP-K°®
zs +———and =2+
8 Y 8 83

Utilizing the tariff equations, as shown in (17), (19), and (21), we calculate the equilibrium Nash

(21)

tariffs as functions of arming allocations under the protectionist regime (PR):

AR _ 3-G"*-G°)G°-56" K°® BPR _ 3-G"*-G°%)G"*-56° K*
b 7pGA+GE) T8’ T 7pGH+G%) T8

CPR _ 2G°% +(3-G6*-c®%)c* K* CPR _ 26" +(3-6*-G"%)Gc® K°
] 75(G*+GP) A 78(G* +GB) 5’

NV A
The Nash tariffs in (22a) imply the following comparative-static results (see Appendix A-3):

(APR_ 3 BPR_ 3 (22a)

az_k,)A,PR z_bA,PR az_aB,PR GTE’PR 8r§‘PR Grg’PR
A ! B < 0’ A ! B ! A ! B < O’
oG oG oG oG oG oG
P C,PR P C,PR
‘b 0, b <0, z'cA’PR > Tg’PR, TCB’PR > TE'PR. (22b)

<
oGA oG5
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We summarize their economic implications as follows:
LEMMA 1. Under the protectionist regime, we have:
(i) Optimal tariffs set by the adversaries on their imports from the neutral third country are independent
of their arming allocations. However, optimal tariffs are negatively correlated with each adversary's
arming;
(i) Optimal tariffs that the adversaries impose on their imports from the third country are higher than the
tariffs that the third country imposes on imports from the adversaries.

The economic intuitions are as follows. Given that country C is not an enemy of A and B, the
adversaries' arming allocations do not affect their tariffs on imports from the third party. As A and B are
involved in resource conflicts, increasing each adversary's arming lowers the amount of its endowed
resource available for domestic production, which is payoff-reducing. In response to this adverse effect,
both A and B find it better off to lower tariffs on their imports. This explains why the optimal tariffs set by
the adversaries A and B are negatively related to their arming. Although the optimal tariffs set by A and B
on their imports from C are independent of their arming allocations, each adversary sets a higher tariff
rate than that set by the neutral country C. This higher tariff allows each adversary country to mitigate the
production-distortion effect of arming as it negatively affects domestic consumption.

Next, we proceed to the arming stage, where the adversaries A and B independently decide on

their allocations of resources for fighting. Under symmetry, GAPR=GBPR =GR This exercise yields

\/384160: +43120 22319+ K(17424K +517440 —28248) 49 1 K+ 35 23)
264 66 224

It can be verified that G™R in (23) is positive for > R, where R is taken to be 3.
It is instructive to see how each adversary country's arming affects its domestic aggregate payoff.
Using country A as an example (under the assumption of symmetry), we show in Appendix A-4 the

following aggregate payoff decomposition:

A A A
= it pri + Uy
oG oG
Export-revenue effect Resource-appropriation effect
*) X *) (24)
n [ A6Mb +M6AaTbA)—MAanA]+ aZaA PA -0
oG oG oG

- - —
Tariff-revenue plus import-spending effect Output-distortion effect
©) -

where APPbA E[GA/(GA+GB)]R for R =3 is the amount of good b appropriated by country A. We

thus have:
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LEMMA 2. In tariff wars within a three-country world with two adversaries and one neutral third party,
the impact of an adversary's arming on its domestic aggregate payoff contains four components: (i) The
first is an export-revenue effect, increasing the aggregate payoff as arming causes export price and
revenue to go up. (ii) The second is a resource-appropriation effect, increasing the aggregate payoff as
arming increases the appropriation of a final good for domestic consumption. (iii) The third is a tariff-
revenue plus import-spending effect, reducing the aggregate payoff as arming raises import price, lowers
import demand, and reduces tariff revenue net of import spending. (iv) The fourth is an output-distortion
effect, reducing the aggregate payoff as arming causes decreases domestic production.

The first two effects (i and ii) increase aggregate payoff and constitute the marginal revenue (MR)
of arming, whereas the last two effects (iii and iv) decrease aggregate payoff and reflect the marginal cost
(MC) of arming. Each adversary's arming is determined by the marginal condition that MR = MC.*®

The above analysis promotes us to analyze how the optimal arming, GPR, under the tariff war is

affected by different types of FTAs (e.g., an FTA between two adversaries or between one of the
adversaries and a neutral third party). We shall see that the endogenous arming analysis permits us to
compare the optimal security/arming levels under alternative trade regimes. We investigate the following

scenario: two enemy countries form a free trade agreement.

3. FTA between Two Adversaries (with Third-Party State as a Non-Member)

The primary question concerns how the endogenous arming decisions of two adversaries A and B
would change when they establish an FTA to access each other's market duty-free (despite the resource
appropriation possibilities). One issue of policy importance is: Would each adversary allocate more or less
of its endowed resource to arming under the FTA regime (i.e., “dancing with the enemy” in trade
regionalism) than the conflict equilibrium in the tariff wars?

In such a framework of an FTA between two enemy countries, the third country C (as a non-
member) imposes tariffs on imports from A and B. We use a four-stage game to determine the sub-game
perfect Nash equilibrium for an FTA between A and B. We denote this trade institution as the FTA(A&B)
regime. At stage one, A and B commit to establishing the FTA(A&B) regime. At stage two, A and B

independently and simultaneously determine optimal arming allocations that maximize their domestic
aggregate payoff. At stage three, A and B set zero tariffs (z'tf :raEf =0) on each others' imports and

independently determine their optimal tariffs TCA and z'CB on imports from the third country C. In the

meanwhile, country C sets its optimal tariff structure, {rg , rg }, on imports from A and B. At stage four,

BThis aligns with Hirshleifer (1991) in analyzing arming and the technology of conflict as an economic activity.
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the three countries engage in trade.
Given that zﬁ = raB =0 under the FTA(A&B) regime, we substitute zero tariff rates into the price

equations in (9), (12), and (15). As such, the market prices of goods a, b, and ¢ are:

PAFTA(AZB) _ pB,FTA(AB) _ 3a-pr$ —(3-G* —K*™)
a —'a -

3p
3a - pr —(3-GB —KB

PAFTA(AZB) _ B FTA(A&B) _ 3o — fry —( )

b b 35
pC FTA(A&B) _ 3ar+2pr5 —(3-GA-K*) pC FTA(A&B) _ 3a+2p1, —-(3-G° -KP®)
a 3ﬁ ! b 3ﬂ !
PAFTA(AZB) _ 3a+2pc8 — pre -3 pB.FTA(AZB) _ 30— Brl +2p77 -3

C Sﬂ 17 C 3[8 '

A B
pCFTA(AZS) _ Sa-frc +7c) -3 (25)

3B
Note that the tariff rates, TCA,TCB, and {z'g ,z'bc } in (25) remain to be determined by the countries at the

third stage of the game.

To calculate an optimal tariff that country A imposes on good c, denoted as ré“' FTA(A&B) , We note

the import demand equation: MAFTAGE®) — o BPAFTARES) - \yhere PAFTAAZE) g given in (25).

Country A's aggregate payoff function is:
[TAFTA(A&B) _ ~gAFTA(A&B) | pgAFTA(A&B) TCA, FTA(A&B) M CA, FTA(A&B) ,

where the first term is consumer surplus (see equation 3b), and the second term is producer surplus (see
equation 4) with the prices of goods a, b, and ¢ being given in (25). Country A's FOC is:
oITAFTA(A&B) Vi ;B FTA(AZB) g AFTA(A&B) 4
c _ 9%

81?' FTA(A&B) 9 9 + 3 0,

which implies that

SAFTA(ARB) _ 7o TTAAER) L3
¢ 8 8

To calculate country B's optimal tariff on good ¢, we note the import demand:

(26a)

M BFTARSE) — o BPBFTAAER) - \where PPFTAAS®) s given in (25). Country B's aggregate payoff

function is: HB,FTA(A&B) :CSB,FTA(A&B) +PSB,FTA(A&B) +TE’FTA(A&B)ME’FTA(A&B), where the
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first term is consumer surplus (see equation 3b), and the second term is producer surplus (see equation 4)
with the prices of goods a, b, and ¢ being given in (25). Country B's FOC is:
OB FTA(A&B) IBTA,FTA(A&B) g B.FTA(AZB) 4
c _ 9%

= + — = O’
aT(I:B,FTA(A&B) o 9 3

which implies that

B.FTA(AGB) _ 7o FTAASE) L3
¢ 8 8.3

As for country C, it sets an optimal tariff structure on imports from A and B to maximize its

(26b)

[1C FTA(A&B) _ ~gC.FTA(A&B) | b C,FTA(AZB) | TRC,FTA(AZB)

aggregate payoff: , Where the first

term is consumer surplus, the second term is producer surplus, and the third term is tariff
revenue, TRCFTA(A&E) _ [C.FTAAEB) [y ppC.FTAMAB) 1, 7C1 o — pRCFTAREB)Y with the prices
of goods a, b, and ¢ being given in (25). Country C's FOCs imply that

C,FTA(A&B) — 3_GA - KA and 2_C,FTA(A&B) — 3_GB - KB
a Sﬁ b —Sﬂ .

Making use of (26a)-(26c), we solve for the optimal tariffs:

(26¢)

Z_CA,FTA(A&B) _ Tf,FTA(A&B) :i. (26d)
p
Following from (26¢) and (26d), we have:

az_;,FTA(A&B) ~ aTbC,FTA(A&B) __i<0
oG* oG® 8p

A FTA(A&B C,FTA(A&B
CAFTAAEE) o, /CFTA(ASE)

and z_CB,FTA(A&B) >Tbc,FTA(A&B)_ 27)

Under the FTA(A&B) regime, the optimal tariffs set by A and B on imports from the neutral third
country C are independent of their conflict-related arming decisions. However, the optimal tariffs set by C
on its imports from A and B are lower as the adversaries' arming levels are higher. We also observe that A
and B, as FTA members, set higher tariffs on their imports from the third country (as a non-member) than
the third country's tariffs on its imports from A and B.**

We proceed to the second stage, where the adversaries A and B independently and simultaneously

determine their optimal arming allocations. Substituting the tariff rates from (26c¢) back into the aggregate

payoff functions of A and B, we have TT*FA("%8) and TT®F™(A48) a5 functions of arming allocations,

Y These qualitative results in (27) are similar to those as shown in Lemmas 1 and 2 for the tariff comparisons under
the protectionist regime.
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G* and G®. The FOCs for countries A and B are: oIT*™™(*¢®) /3G* =0 and aI1®> ™ *4®) /6G® =0.

Under the assumption of symmetry, we have the Nash equilibrium arming levels as

GAFTA(ALB) _ GB.FTA(AZB) _ GFTA(A&B) This exercise allows us to solve for the optimal arming as

follows:

rracnas  \A40960° —3150 + K (1521K +49920: -3510) 32a K 3
G B 78 9 2 2 (28)

Under symmetry and the same values of the exogenous variables, we have from G ™*¢®) in (28) and
G™ in (23) that

GFTAASE) - GPR, (29a)
The result in (29a) indicates that the enemy countries A and B allocate fewer resources to arming under
the FTA(A&B) regime than in a tariff war. Denoting aggregate arming as ARMS =G” +G®, we have
from (29a) that

ARMS FTA®) - ARMS PR, (29b)

Given the results in (29a) and (29b), we compare the optimal tariffs under the protectionist
regime to those under the FTA(A&B) regime, as shown in (22a) and (27a). This exercise yields:
Tg:,FTA(A&B) <T§Z,PR and Tg:, FTA(A&B) <r§' PR

The economic implications are as follows. Moving from the protectionist regime to the FTA(A&B)
regime, the adversary countries A and B become intra-bloc members, whereas country C is an outsider. In

response, country C sets lower tariffs in the face of the FTA(A&B) regime than its tariffs under the

protectionist regime (i.e., in the trade wars). This result is consistent with the “tariff complementarity
effect” associated with an FTA in a peacetime scenario without fighting, as shown in the trade literature
(Bagwell and Staiger, 1999). The FTA(A&B) regime improves terms-of-trade benefits for member
countries A and B vis-a-vis non-member country C.

Moreover, as FTA members, the enemy countries (A and B) benefit from duty-free access to each
other's market, encouraging them to allocate more resources to produce final goods for exports within the
trade bloc. FTA provides a positive incentive for each adversary to allocate fewer resources to arming.
Consequently, a conflict-reducing effect is associated with forming an FTA between two adversaries. As
shown in the aggregate payoff decomposition analysis (see equation 24), the results imply that, under the
FTA(A&B) regime, the positive resource-appropriation effect of arming on aggregate payoff is insufficient
to outweigh the economic benefits from the following two factors. One is the elimination of trade barriers

by forming an FTA between A and B. The other is the tariff complementarity effect, which improves the
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trading positions of both A and B relative to C.

The results of the above analyses permit us to establish the first proposition:

PROPOSITION 1. In a three-country world with two adversaries and one neutral third country, an FTA
between the adversaries (A and B) allows each member country to access the other's market duty-free
while independently setting their optimal tariff rates on imports from the third country. Moreover, the
FTA(A&B) regime results in lower aggregate arming than in trade wars with Nash tariffs.

Proposition 1 indicates that the commitment to form an FTA between two enemy countries
(keeping the neutral third country as a non-member) has an important policy implication for interstate
conflicts. FTA makes it possible for the adversary countries to be members of a trade institution. The
adversaries become less likely to engage in military aggression since the FTA allows each member to
access the other's market duty-free. This trade regime encourages each FTA member to allocate more
resources to produce their products for exports, causing the aggregate arming to decline. In other words,
FTA constitutes a conflict-reducing trade institution for two enemy countries. This endogenous arming
analysis provides a theoretical justification for the empirical finding of Mansfield and Pevehouse (2000).
The authors empirically show that joint memberships in preferential trade agreements significantly reduce
hostility between intra-bloc members.

One crucial issue that appears not to have been examined in the conflict and trade literature
concerns whether forming an FTA between two adversaries makes the world relatively "less dangerous"
(in terms of aggregate arming or conflict intensity) than the global free trade regime in the presence of an

interstate conflict. We proceed to investigate this issue in the next section.

4. Worldwide Free Trade (Despite the Presence of a Two-Country Conflict)
When there is worldwide free trade (denoted as WFT), tariff rates set by the three countries (A, B,

and C) at the third stage of the four-stage game are all zero. That is, rij’WFT =0 for
i e{a, b,c}and j e{A, B, C}. Given the zero tariffs, the three countries engage in free trade such that
the market prices of goods a, b, and ¢ under the WFT regime are:™
3a—(3-G"—K*)

30 ’

PAWFT _ pBWFT _ nCWFT _ 3z-(3-G°-K®)

AWFT _ pBWFT _ pCWFT __
Pa - Pa - Pa

>\We substitute zero tariff rates into the price equations in (9), (12), and (15).
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a1
R

At the second stage, both the adversaries A and B determine their optimal arming allocations. For

= (30)

PAWFT _ pBWFT _ pCWFT

HA,WFT =CS AWFT +PS AWFT S AWFT

country A, its aggregate payoff function is: , Where C is

consumer surplus (see equation 3b) and PS AWFT s producer surplus (see equation 4) with the prices of
goods a, b, ¢ being given by (30). Symmetrically, country B's aggregate payoff function is:
TIBWFT — cgBWFT | pgBWFT

S BWFT S BWFT

where C

The FOCs for A and B, aIT*"*" /6G* =0 and oI1*"™" /6G® =0, lead to the Nash equilibrium

is consumer surplus and P is producer surplus with the goods' prices in (30a).

levels of arming, denoted as {GA’WFT,GB'WFT}. Under  symmetry, we have

GAWFT — GBWFT _ GWFT | This exercise yields the optimal arming as follows:

wer (812’ —45+K (25K +900—60) 9z K 3
G" = +—. (31)
10 10 2 2

A direct comparison among G™*® in (28), G™ in (23), and G"" in (31), under symmetry and the
plausible values of exogenous variables, yields

GFTA(A&B) _ GWFT _ PR (32)
In terms of aggregate arming, it is straightforward that

ARMS FTACA&B) - ARMSWFT < ARMS PR, (33)

Moving from the PR regime to the WFT regime, all the countries enjoy economic benefits from
duty-free access to each other's markets. The two adversaries are better off by reducing arming and
producing more final goods for consumption and exports. There is a resource appropriation effect of
arming, which is aggregate payoff-improving. However, the resource appropriation effect of arming is
more than offset by the gains from free trade, causing arming to decline under the WFT regime.

In comparing arming allocations for a regime shift from FTA(A&B) to WFT, we use an aggregate
payoff decomposition approach to explain why the optimal arming increases. We show in Appendix A-5
the following result:

el _ 3YGFTAA&B)YZ _ g3 FTA(ALB) | 31GFTAIMEB) K _36K +108 y

5GA | GA_cB_cFTA(AB) - 576,5G FTA(A&B) 0.

The slope of each adversary's aggregate payoff function with respect to arming under the WFT regime,
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_ GFTA(A&B)

when evaluated at the point where GA=GE , is strictly positive.

Figure 1 is a graphical illustration of the above result. As shown in the aggregate payoff
decomposition analysis (see Appendix A-4), the strict positivity of this derivative is because the export-
revenue effect plus the resource-appropriation effect, which defines the marginal revenue of arming,
exceeds the output-distortion effect, which defines the marginal cost of arming. Moving from FTA(A&B)
to WFT, the marginal revenue of arming exceeds its marginal cost. In response to this, adversaries A and

B increase their arming allocations.

L
A 6HWFT
8GA GA_gB_gFTA(A&B) >0
1FTA(A&B)
HWFT
0 GFTA(A&B)  GWFT GK(k = FTA(A& B),WFT)
We thus have:

PROPOSITION 2. In a three-country world with two warring adversaries and a neutral third country,
each adversary's optimal arming is lower under the FTA(A&B) regime than under the WFT regime. A
shift in trade regime from FTA(A&B) to WFT causes arming to increase since the marginal revenue of

arming (resulting from the export-revenue effect and the appropriation effect) exceeds its marginal cost

(resulting from the output-distortion effect). Thus, an FTA between the adversaries (keeping the third
party as a non-member) leads to lower aggregate arming than under the WFT regime.

Propositions 1 and 2 suggest that forming an FTA between two enemy countries reduces
interstate military tensions compared to those under worldwide free trade. Thus, other things being equal,

an FTA between adversaries constitutes an effective trade institution in lowering military buildups.
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5. FTA between an Adversary and a Third Party (Aand C)

We now examine the case where one of the adversary countries (say, A) forms an FTA with the
neutral third country C to enjoy free-duty access to each other's market. Denoting this agreement as the

FTA(A&C) regime, we have: z'CA’ FTA(A&C) _ rg FTA(A&C) _q,

At the trade policy stage, countries A and C independently determine optimal tariffs, rtf and

rbc,on their imports of good b. In the meanwhile, country B sets an optimal tariff structure, {raB,rB},

on its imports of goods a and c. Given that rf‘FTA(A&C) =r§’FTA(A&C) =0 under FTA(A&C), the

market prices of the final goods become:*®

pAFTA(A&C) _ pC.FTA(A&C) _ 305—,37518 —(3—GA - KA)
a —'a - !

3p
3a— pre -3 3a+2p77 —(3-G* -K*

pAFTA(A&C) _ pC.FTA(A&C) _ 3¢ Pre pBFTA(A&C) _ S+ Pra = ( )
c c 3ﬂ rha 3ﬂ !
RAFTAGR&C) _ 3 +2f1 — friy —(3-G® —KF)

b - Bﬂ !

RBFTAGA&C) _ 32— fry — 1y ~(3-G® -KP)

b - 3ﬂ !
pC.FTA(ASC) _ 3a - fry +2f7; —(3-G° -K®) pB.FTA(AC) _ 3a+2p7; -3

b 3p Fe 3p

At the third stage of setting import tariffs, country A sets an optimal tariff rate on good b to
maximize aggregate payoff:
AFTA(A&C) _ ~c AFTA(A&C AFTA(A&C Apg AFTA(A&C
[TAFTACASC) _ CgAFTA(ALC) | pg AFTAARC) | pAMAFTAIARC)

where the first term is consumer surplus (see equation 3b), the second term is producer surplus (see
equation 4), le’FTA(A&C) =a-— ,BPbA'FTA(A&C)—[GA/ (GA+GB)]3, and the prices for the three
goods a, b, ¢ are shown above under the FTA(A&C) regime. The FOC for country A implies that its
optimal tariff on good b is:
FAFTAGASC) _ GB(3_GA _GB)_GGA +(IBTbC - KB)(GA +GB) -
° 88(G* +G®)

(34)

Country B determines an optimal tariff structure, {r;3 , TCB}, to maximize aggregate payoff:

®\We set the tariff rates for ré\ and rg to be zero in the price equations in (9), (12), and (15).
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1B FTAAEC) _ ~gB.FTA(ALC) | pgB.FTA(ALC) +T§MaB,FTA(A&C) +TEMCB,FTA(A&C)'

Country B's FOCs imply the following tariff structure:
Afa_~A _(~BY prB K ArRA B
T::G(BG G)EG BK(G +G)andrCB=i. (35)
8B(G"+G") 8/

Country C decides on an optimal tariff that maximizes its aggregate payoff:

HC,FTA(A&C) _ CSC,FTA(A&C) n PSC,FTA(A&C) 4 Tk(): M C.FTA(A&C)
= b ,

where Mk(,: is given in (20c). Country C's FOC implies that its optimal tariff on good b is:

FCFTA(ASC) _ (3_GB - KB)"'ﬁTt?

36
b 8 (36)
Making use of (34)-(36), we solve for the equilibrium tariffs and record the results as follows:
SAFTA(ARC) _ G°@3-6"-6"%)-56" K°
° 7B8(G" +GB) 8"
BFTakec) _G*(3-G"-G®)-6G° K“
? 88(G" +GB) 8p "
rCFTAGREC) _ G®(3-G*-GP®)+2G6" B K® BFTA(A&C) _ 3 37)

78(G*+GP) 78 ° 83"
We proceed to the second stage of the game, at which countries A and B decide on their conflict-
related arming allocations. Country A determines an optimal arming allocation, denoted as

GAFTAMAZC) ypat maximizes TTAFTACASC) _ cgAFTA(ARC) | pg AFTA(ARC) +2_6AMbA,FTA(A&C)’

with the equilibrium tariffs being derived in (37). Evaluating the slope 6HA'FTA(A&C)/6GA at the point

where G* = G*™ we have’

SITAFTA(AEC)

2GA GA_GAPR ~ 0.

The strict concavity of the aggregate payoff function implies that

G A FTA(A&C) >G A PR. (38a)

Similarly, we have
A3 FTA(A&C)

2GB GB_GgBFR >0,

"Note that we assign some plausible values for K(i.e., K =0.2) in evaluating the derivative.
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which implies that

G B,FTA(A&C) > GB,PR . (38b)

The result in (38b) indicates that B increases arming when A forms an FTA with country C, relative to the
case of a protectionist regime. In terms of aggregate arming, we have from (38a) and (38b) that

ARMS FTAMREC) S ARMS PR, (38¢c)

In the FTA(A&C) regime, there is an improvement of terms-of-trade benefit for country A (an
insider) vis-a-vis country B (an outsider). Moreover, country A can enjoy duty-free access to country C's
market. When A increases its arming, its aggregate payoff-reducing effect on domestic production is more
than offset by its gains from trade, the latter of which coming from the terms-of-trade improvement and
the integration benefit with country C. Besides, there is an aggregate payoff-increasing effect of arming
for country A due to gains from appropriation.

As for country B, the adversary excluded from the FTA to be an outsider, we see a terms-of-trade
deterioration for B vis-a-vis A and C. Nonetheless, the output-appropriation effect of arming encourages
country B to increase arming since it is aggregate payoff-increasing. These results may explain why we
have the inequalities in (38a) and (38b). We, therefore, have:

PROPOSITION 3. Relative to the conflict equilibrium under the protectionist regime, each adversary's
arming is higher when one adversary forms an FTA with a neutral third-party state leaving the other
adversary as a non-member.

Taken together all the equilibrium outcomes (see equations 30b, 33c, and 38) as shown earlier, we
have a systematic ranking of the adversaries' arming allocations under the alternative trade regimes:

GFTA(A&B) _ GWFT _ 5PR _ 5FTA(A&C)

In terms of aggregate arming, it is straightforward that

ARMS FTAMAEE) - ARMSWFT « ARMSPR < ARMS FTAMAC), (39)
We thus have:
PROPOSITION 4. Among the different regimes in the three-country world, we have:
(i) An FTA between two enemy countries (leaving a third party as a non-member) has the lowest level of
aggregate arming;
(ii) Aggregate arming is the second-lowest when there is global free trade;
(iii) Aggregate arming is lower under global free trade than under a tariff war;
(iv) An FTA between one adversary and a third country while excluding the other adversary as an
outsider is conflict-aggravating since aggregate arming ranks the highest.

Based on the results (i)-(iii) in Proposition 4, we find that “dancing between two enemies” in the

form of an FTA is conflict-reducing. It is then straightforward to see implications for the scenario where



21

two adversaries fail to establish an FTA. Under this circumstance, a global free trade regime turns out to
be an option for making the world relatively safe. The rationale behind this argument is that the resulting
aggregate arming is relatively lower under free trade than under a tariff regime.

The result (iv) in Proposition 4 has interesting implications concerning the role of a third party in
affecting interstate conflicts. Despite that establishing an FTA is based purely on economic advantages, a
neutral third party's economic integration through trade with one country while leaving the country's
enemy as a non-member ends up escalating their military buildups.

6. Aggregate Arming under CU

We have analyzed and compared equilibrium levels of arming allocations under four different
trade regimes when a regional trade agreement is an FTA. The next concerns how the ranking of conflict-
related arming allocations is affected when there is a CU. For forming a CU between the adversaries A
and B, referred to as the CU(A&B) regime, we show in Appendix A-6 that:

GACU(A&B) _ S AFTA(A&B) .o B.CU(A&B) _ 5B.FTA(A&B) (40)

Combining the results in (40) with those in (33) that GFTAA&B)  gWFT G™R | we have:
GACU(A&B) _ GAWFT _ SAPR. (41a)

GBCU(A&B) _ oBWFT _ BPR (41b)

Thus, under either FTA(A&B) or CU(A&B), A and B allocate less resources to arming, compared to their
arming allocations under the protectionist regime. Note that the main difference between CU(A&B) and
FTA(A&B) lies in their different decisions in setting external tariffs to the non-member country, C. Under
CU(A&B), the common external tariff on imports is lower than the external tariffs under FTA(A&B).

Given that the arming decisions of the adversaries A and B do not affect their import tariffs on the neutral
third party (country C),*® we have:
GCU(A&B) _ FTA(A&B)

We show detailed derivations in Appendix A-7 that the striking differences in the arming
decisions of A and B emerge when one adversary (say, A) and a neutral third country (C) form a customs
union. We denote this regime as CU(A&C). For country A, we find that

AITACY (A&C)
oGH
which implies that

GA-GAPR ~ 0,

18See equation (26.a) for the case of the FTA(A&B) regime and equation (a.6) for that of the CU(A&B) regime.
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GACU(A&C) | GAPR (42)

That is, country A's optimal arming is higher under CU(A&C) than under a tariff war. Combining the
results in (40)-(42), we have
GACU(A&B) _ AWFT _ ~APR _ -ACU(A&C) (43)

For country B, however, we find that the sign of the following derivative is negative:

o1 BCU (A&C)

8_~sprr <0,
aGB G°=G

which implies that

GBCU(A&C) _ 5B.PR (44)

Country B's optimal arming is lower under CU(A&C) than under a tariff war. It follows that
GBCU(A&B) _ gBWFT _ 5BPR. 5BCU(A&C) _ 5BPR (45)

Based on the findings in (43) and (45), we cannot predict unambiguously whether aggregate

arming under CU(A&C), ARMSCY (A&L) — GACU(AKC) +GB'CU(A&C), is higher, equal to, or lower

than that under a tariff war, ARMS™R = GAPR + GBPR \we summarize the results as follows:
PROPOSITION 5. In the three-country world of trade and interstate conflicts, we have:
(i) The CU(A&B) and FTA(A&B) regimes are equally effective in reducing arming, with aggregate
arming being the lowest among all the regimes;
(i) The complete ranking of adversary A's arming is:

GAFTA(A&B) _ ACU(A&B) _ qAWFT _ sAPR _ 5ACU(ALC)

The ranking of adversary B's arming involves two separate inequalities:
GB.CU(A&B) _ oBWFT _ sBPR 4 5BCU(ARC) _ 5B.PR

(ii) Relative to the equilibrium aggregate arming in a Nash tariff war, the CU(A&C) regime may not be
conflict-aggravating for enemy countries A and B.

The results in Propositions 4 and 5 reveal similarities and differences between a CU and an FTA
in affecting the equilibrium levels of aggregate arming (relative to the tariff regime). The conflict-
reducing effect associated with the FTA(A&B) regime continues to emerge under the CU(A&B) regime.
Nevertheless, under CU(A&C), the common external tariff that countries A and C impose on good b is
strictly lower than the optimal tariffs that the non-member B imposes on goods a and c. The economic
intuition is as follows. The tariff complementarity effect allows country B to enjoy economic benefits
from producing and exporting more of its final good to the CU markets in A and C; therefore, provides a

positive incentive for country B as a non-member to lower its arming under CU(A&C). This result
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suggests that the conflict-aggravating effect associated with FTA(A&C) may not show up for CU(A&C).

7. Aggregate Payoff Comparisons Across Different Trade Regimes

It is instructive to compare the equilibrium levels of aggregate payoffs under different trade
regimes. Due to the complexity of the three-country model with a multiple-stage game for each regime,
we conduct a simulation analysis for regimes in which reduced-form solutions are available.*

According to our simulation results in Table 1, we have the following economic implications.
First, for each of the enemy countries (A and B) under symmetry, domestic aggregate payoff is the highest
when they form a customs union, CU (A,B).?’ Under the CU regime, the neutral third country's aggregate
payoff is the lowest. Second, domestic aggregate payoff is the second-highest for each enemy country
when the two adversaries form an FTA, i.e., FTA(A,B). Third, when the enemy countries do not establish
any cooperative trade institutions between themselves or with a neutral third country, the two adversaries
are better off under the protectionist regime (i.e., tariff war) than worldwide free trade. Fourth, each
enemy country's aggregate payoff turns out to be the lowest under worldwide free trade without having
any form of trade institutions. In this case, the neutral third country's aggregate payoff is the highest.

Table 1. Aggregate payoff comparisons across trade regimes under symmetry

A state's
aggregate m* I ¢ Global
payoff payoff
Traderegime | ¢=4| =10 | =4 | =10 | a=4 | =10 | a=4 | =10
PR 6.39 | 1541 6.39 15.41 9.15 27.14 2193 | 57.96

FTA(A,B) | 6.46 155 6.46 15.5 9.28 27.36 22.2 58.36

WFT 6.2 15.23 6.2 15.23 9.77 27.75 22.17 | 58.21

CU(A B) 6.63 | 15.66 6.63 15.66 8.53 26.51 21.79 | 57.83

Notes: In undertaking the simulation, we assume for ease of illustration that K =0 and £ =1.

Y For the two regimes FTA (A,C) and CU (A,C) that involve elements of asymmetry, the equilibrium levels of
aggregate payoff are analytically unsolvable and hence are omitted.
“This result is consistent with the empirical finding of the study by Hadjiyiannis et al. (2016).
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One interesting finding from the simulation is its implication for global payoff (GIT), defined by

aggregating the payoffs of the three countries. That is, GIT=11"+T1B + 1. As shown in Table 1,
among the four regimes under symmetry, GIT is the highest when the adversaries A and B form an FTA
than when they form a CU. The reason is that the hon-member, third-party country's aggregate payoff is
the lowest when the adversaries A and B form a customs union. The economic intuition behind this
finding is that A and B under CU(A,B) jointly set a higher uniform external tariff than the tariffs they
impose individually under FTA(A,B).

8. Concluding Remarks

Voluminous studies on regional trade agreements have contributed to understanding the
differences between FTAs and CUs. Moreover, tremendous efforts are devoted to resolving the
longstanding debates about the trade-conflict nexus. This paper contributes to the literature by examining
the endogeneity of conflict-related arming decisions and Nash tariffs, on the one hand, and comparing
differences in implications of trade institutions vs. tariff wars for an interstate conflict, on the other.
Paying particular attention to the endogenous arming allocations of two adversaries within a three-country
trade model permits us to evaluate aggregate arming or conflict intensity under alternative trade regimes.
We show that optimal arming exhibits an increasing pattern for the following regimes: an FTA between
two adversaries that leave the third party as a non-member, global free trade, a protectionist regime or a
tariff war, and an FTA between a neutral third country and a country that keeps the country's rival as an
outsider. This ranking shows different trade regimes' roles in interstate conflicts. An FTA between two
adversaries results in lower aggregate arming than worldwide free trade. Aggregate arming is lower under
worldwide free trade than under a tariff war. These findings support the liberal peace hypothesis that trade
reduces conflict. However, an FTA between an adversary and a neutral third country turns out to be
conflict-aggravating as the aggregate arming is the highest (among all the regimes examined).
Nevertheless, this conflict-aggravating effect associated with an FTA may not be present under a CU.

Given the growing tensions in the international arena resulting from interstate disputes and
resource appropriation, our theoretical findings help identify how different types of trade institutions may
affect military buildups. However, we recognize that we present the trade-conflict analysis upon some
simplifying assumptions. One possible extension is how differences in production technologies affect the
trade equilibrium of two contending countries and their optimal arming decisions. Another extension is

introducing the endogeneity of conflict-related destructions into the analysis.”* In this case, resource and

“For studies on armed conflicts that take into account the endogeneity of destructiveness see, e.g., Chang and Luo
(2017), and Sanders and Walia (2014).
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output destructions affect the production and consumption of final goods, hence the terms of trade and the
volumes of imports and exports in equilibrium. It should also be noted that there were discussions
concerning whether RTAs are a building block or a stumbling block toward global free trade. This issue
would become more complicated in a multilateral world as there are countries in RTAs subject to
interstate conflicts. Lastly, our model results are based upon the presumption that conflicting countries are
symmetrical in all aspects. One extension is to see how differences in endowments between two enemy
countries (i.e., endowment asymmetry) would affect their choice of trade regimes and the resulting
conflict-related arming allocations. Specifically, in a three-country world with two asymmetric
adversaries, what effects would a preferential trade agreement between a neutral third country and a less-
endowed country (or more-endowed country) have on each adversary's arming decision and the overall

conflict intensity. These are potentially interesting and important questions for future research.
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Appendix
A-1. Market equilibrium condition for good a in country A
Alternatively, we have the following equilibrium condition:
GB A

(a= P +(a - pP) - ( )3]+(a BPS) = ( )3 G"-K" (a1)
The second bracket term on the LHS of equatlon (@.1) is the consumptlon of good a by country B,
(a— BP?), minus the quantity of the good that B appropriates from A, [G®/(G"+G®)]3. This
difference gives the amount of good a that country B imports from country A. The term on the RHS of
equation (a.1) is the quantity of good a that country A supplies, which is given by Z,f in (2). Itiseasyto
verify that equation (a.1) is identical to equation (8).

A-2. Market equilibrium condition for good b in country B
Alternatively, we have the following equilibrium condition:
GB

[(z—BR) - ( )3]+(a BRY)+(a—BRy) = ( )3 G®-K®. (@2
The first bracket term on the LHS of equation (a.2) is the consumptlon of good b by country A,
(a—BR1), minus the amount of the good that A appropriates from B, [G*/(G" +G®)J3. This
difference gives the quantity of good b that country A imports from country B. The term on the RHS of

equation (a.2) is the quantity of good b that country B supplies, as given by ZbB in (2). Itis easy to verify
that equation (a.2) is identical to equation (11).

A-3. Comparative static results for the protectionist regime
Based on the optimal tariffs under the protectionist regime, as shown in equation (22), we have the
following results:

orp R 8G® o B __(Gh+GPY2-8Gh
A A Bz B A Bz
oG 78(G" +G") oG 78(G"+G")
o™ (G*+GP)*-8G"° 0 org™R 8GA
oG4 7B(G" +GB)? " 0GB 7B(G* +GB)?
az_g:,PR ) (GA+GB)2_GB . az_éi,PR ) GA
A A Bz U B A B\2
oG 76(G"+G") oG 768(G"+G")
aTbc,PR ) GB . az_tfi,PR ) (GA+GB)2_GA .
A A ~By2 - B A Bz
oG 78(G"+G") oG 78(G"+G")
LAPR _ C,PR_GA+KA+ G® -0
C a - A B
B 78(G*+GP)
B B A
BPR_gCPR_G KT, G

8 7B8(G" +GB)

A-4. Decomposing the aggregate payoff effect of arming for a contending country under the
protectionist regime
Under symmetry, we can look at country A. The country's aggregate payoff function is:
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" =cs*+pPsA+TRA
:ir(a—ﬂpa‘\)z+<a—ﬁPbA>2+<a—ﬁPcA>2]+[PaA<z;\>+PbA<APPbA>]+(Té*Mb +ME)

where APPbA =[GA/(GA+GB)]3 is the amount of good b appropriated by country A. Taking the

derivative of SW” with respect to GA yields

oA aPA oRA
— =[-(a- ) —x
oGA o= Ry aGA
A A
A 6Mb A 6M A a‘l'b A aTC
+(7p, T + M, +M ).
aGh ¢ aGA b ach ¢ sGA

Note that changes in country A's arming do not affect MCA and r?. That is GM?/ oG" =0 and
8rcA/aGA =0. Note also that country A's import demand for good b is given by its total consumption of

good b minus the amount of the good appropriated, i.e., MbA = (a—ﬂPbA) — A,. We incorporate the zero
derivatives and this definition into the derivative after re- arranging terms. This exercise yields

oA oM oty d oz h O(AP
N R %) L ST SV DRV SR e T
oG oG oG 6G oG oG
@.3)
This derivative contains four different terms
(i) The first term [Z —(a— which is payoff-
A
. . . A a
increasing since [Z; — (o — > 0.
MA A A
(ii) The second bracket term [(z'bA M + MbA S(EbA)_ MbASC;iA] reflects the (net) effect of country A's
arming on tariff revenue from the import of good b minus import spending. Note that
( A(’)Mb Aafb )_ [ GB ] A[ 8GB ]
oGh " B GA LGBy Mo 7B(G™ +GB)2

We also consider how arming affects the price of good b in country A, which is anA/aGA. This

derivative is positive since country A's arming causes country B to raise its price for good b. The second
A

6I\/Ib n M A Grb
A A

oG oG

_ azZlh A o . . .

(iii) The third term GA P, reflects an output distortion effect since allocating more resources to arming

bracket term [(z'bA

) —M, A apb —_]is thus unambiguously negative.

lowers the amount of resources for final good production and consumption, which is payoff-reducing.
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A(APR)

oGH
It follows from (a.3) that we can decompose the effect of country A's arming on its aggregate payoff into
four different effects as follows:

(iv) The fourth term Pb iS a resource appropriation effect, which is payoff-increasing.

ot Pl d(APR
—x= |: A_ (« ﬂP )J 4 (—Ab) bA
oG 0G
Export-revenue effect of arming (+) Resource-appropriation effect of arming (+)
+ ( AaMg\ MbA GTbA) MA@Pb + 8ZaA PA —0.
oG oG oGA 0G

- %f_/ -
Tarlff revenue & import-spending effect of arming ( ) Output-distortion effect of arming (-)

A-5. Optimal arming is lower under the FTA (A&B) regime than under worldwide free trade

We evaluate the slopes of SW; (for i=A,B) under the WFT regime at the equilibrium arming
allocations under the FTA(A&B) regime, {G*TA(1&B) GBFTAASENY — With symmetry that

GAFTARES) _ GBFTAMMES) _ GFTAESE) e ook at country A. Since 7' = 7. =0 under the FTA(A&B)
regime, we have from the aggregate payoff decomposition in (24) that the FOC for country A is:

oI FTA(AEB)

oGA

aPaA,FTA(A&B) 8APPb PA FTA(AZE)

A A FTA(A&B)
=[]~ (a - pP] N

aZaA PA FTA(A&B) _
A

oG

where APPbA = [SGA / (GA +GB )] is the amount of good b appropriated by country A. Next, we derive

+ —

results for each of the terms as shown in country A's FOC. Substituting <> ™*¢® _ (3_G"A-K,)/8/3
from (26a) into P/*FTAA&B) i (25) yields

DA FTAAZB) _ 3a+GA+KA -5 -3 8a+3GA+3KA-9
X _

34 8p
which implies that
A FTA(A&B)
AT -
oG 8
The appropriation of good b by country A, APR =[3G*/(G" +GB)], implies that
APR B
2 2 = A3(3 —. (a.6)
oG (G™"+G")
Country A's production of good a, Z,f‘ = [BGA/(GA +GB)] —GA—K" implies that
A B
oZ, 3G @7)

oGA  (GR+GB)?
Substituting 7 =(3—GB —KB)/(S,B) from (26¢) into PbA' FTA(ASB) (25) yields
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R A FTA(AZE) _ 30 +GP + KB - el -3 8a+3GB +3KB -9
b _ - .

3p 8

The substitution of the results from (a.4)-(a.8) back into country A's first-order condition implies that

(a.8)

oIl FTA(A&B) 3 3G A

_ 3 8a+3G" +3K"-9
aGh  8p

EKIEE—GA—KAy{a—ﬂ( Y )]

Export-revenue effect of arming (+)

3GE 8 +3GB +3KB -9 3GB 8a+3GA+3K”A -9
T A B\2 )+ A B 2_1]( )=0
(G*+G®) 8/ (G"+GP®) 8

Resource-appropriation effect of arming (+) Output-distortion effect of arming (-)

(@.9)

where G* =GB = GFTA(A&B)

Under the WFT regime, the slope of country A's aggregate payoff function with respect to its arming is:
o't oM awrT g O(APRD) Cawer - 0Z8 Cawrr
A= A [Z; —(a— PP, )]+—APb +—APa :
oG oG oG oG

where

PA'W':T—30‘+GA+KA_3 oM 1 pA,WFT_3a+GB+KB—3 R
a - =

y = y = Ol
3p och 3p P 34 oG4
A A B
APR" = /::’G B’ a(API/::b I ASG B\2’
GA+G oG (G*+GB)
A A B
Zy = iG B_GA_KA’ azaA= ABG B2 L
G +G oG"  (G*+GB)
After substituting, we have
or"Ft 1 3GA A A 3a+GA+KA-3
=] (g~ G KM —[a— A )
oG 38| G*+G 3B
Export-revenue effect of arming (+) (2.10)
B B B B AL A '
3G 3a+G~ +K” -3 3G 3a+GT+K™ -3
+ A B12 ( ) +[ A B12 _1]( )
(G +G") 36 (G"+G") 3B
Resource-appropriation effect of arming (+) Output-distortion effect of arming (-)

where G* =G® =G"". We evaluate aTT"7T /6G” in (a.10) at the FTA(A&B) equilibrium arming

allocations where G* =GP® = GF*#®) taking into account the FOC as shown in (a.9). We have the
following:
(i) Comparing the export-revenue effect
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A AL WA
L[( PN SIS Rl 3)]}

38| G*+G"P 3B
3 3GA A LA 8 +3G" +3K" -9
_@{(TGB_G -K®) =[e-B( 85 )

_[7(6%? +76"G® -216* +51G® +7(G" + 7G®)K ]
576 3(G" +GB)
(i) Comparing the resource-appropriation effect

3G" (3a+GB+KB—3) 3G® (8a+3GB+3KB—9) 3G"P ( 3-GP - KB)>O

(G*+GB)? 3B (G*+GB)2 83 GA+GB)2"  24p '
(iii) Comparing the output-distortion effect

[ 3G° _1](3a+GA+KA—3)_[ 3G° _1](8a+3GA+3KA—9)

(GA GB)2 3,5 (GA GB)Z 8ﬂ

[(6")*+(G®)* +267G" -36°1(3-G* - K )

- 243(G* +GB)?
Putting together the three effects, (i)-(iii), we have under symmetry (G* = G® = GTA(*4®)Y that
SrWFT [31(GFTA(A&B))2 903G FTA(A&B) | 31 FTA(A&B) K _ 36K +108]
OGA cA_cB_g FTA(A&B) 576,3GFTA(A&B)

The strict concavity of the aggregate payoff function implies the optimal arming under the FTA(A&B)

regime is lower than that of the global free trade regime. That is, GFTAALB)  GWFT, Starting from the
FTA(A&B) regime, a move to the WFT regime will encourage each contending country to increase arming
since the export-revenue effect plus the resource-appropriation effect (i.e., the marginal revenue of arming)
exceed the output-distortion effect (i.e., the marginal cost of arming).

A-6. Optimal arming allocations of two adversary countries that form a CU
For a CU between countries A and B, denoted as the CU(A&B) regime, we have

gVREB) - BOUASR) — 0 At the trade policy stage, A and B jointly determine a common external

m,CU (A&B)

optimal tariff, denoted as z, , on their imports of good c. Country C sets an optimal tariff

structure, {z- y Tp } on its imports of good a and b. Making use of the price equations in (9), (12) and (15)

ACU(A&B) _ _B,CU(A&B)

=0, the equilibrium prices under the CU(A&B) regime are:

and considering that 7, =T,

PACU(A&B) _ pBCU(A&B) _ 30— prg —(3-G* -K™)
a —'a - !

34
pACU(A&B) _ pB.CU(A&B) _ 30!—,Brbc —(3—GB - KB)
b =M = :
34
pC.CU(ASE) _ 3a+2frg —(3-G"-K*)  peCU(AE) _ 3a+2f7¢ —(3-GB —KB)
3p 33 '

pACU (a&B) _ S + Brg VB _3 pBCU(AgB) _ 3@ + prMCU(ALE) _3
c - =

38 e 34
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pC.CU(A&B) _ 3o — Zﬁz-é"rCU (A&B) _q
C o .

3p
In determining their common external tariff on the import of good ¢, countries A and B jointly maximize

AZB,CU(A&B) _ [TACU(A&B) | 1B.CU(A&B)

their aggregate payoffs: I'1 , Where

[TACU(A&B) _ ~gACU(A&B) , pgACU(A&B) | z_(l;n,CU(A&B)M BA,CU(A&B)’ (a11)

[1B:CYU(A&B) _ ~gB.CU(A&B) | pgB.CU(A&B) Tén,CU(A&B)ME,CU(A&B)_ @12)
The FOC for aggregate payoff maximization implies that the common external tariff on good c is:

FMCU(ASB) _ i (a.13)

C Sﬂ '
Country C determines an optimal tariff structure,{TC ' 7] bc }, to maximize its domestic aggregate payoff :
[1C:CU(A&B) _ ~gC.CU(A&B) | pgC.CU(A&B) +Z_;:,cu (A&B)ME(IZ,CU(A&B) 4 Té:,CU(A&B)Mbc,CU (A&B)

The FOCs for country C imply that the optimal tariffs are:

ccues _ (3-G"-K%) £ U _(3-G*-K®)

a 83 8
We proceed to the security stage at which A and B independently and simultaneously determine their
optimal arming decisions. Substituting the optimal tariffs from (a.13) and (a.14) into the aggregate payoff
A,CU (A&B) aHB,CU(A&B)
functions in (a.11) and (a.12), we have the FOCs for A and B: —aoh =0 and - =0.
Denote the Nash equilibrium levels of arming as {GA'CU(A&B),GB’CU(A&B)}. Under symmetry in all
GACU(A&B) _ 5B.CU(A&B)

(a.14)

dimensions, have = GOV (A&B), Calculating the optimal arming yields

GCUAes) _ J4096a2 —3159+ K (1521K +49920: —3510) 32a K N 3
78 39 2 2

It is easy to verify that GFTA(A&B) _ GCU(A&B) Evaluating the slope oAy (A&B)/GGA at the point

where G* =G*™ , we have
SITACU (A&B)

5(5—A GA_GAPR < 0,

which implies that GACU(A&B) _ GBCU(AZB) _ GCU(A&B) _ GAPR

A-7. CU formed between one contending country and a neutral third country
For the scenario where there is a CU between countries A and C, denoted as the CU(A&C) regime, we

have ¢/CVASE) = pCCUASA) — 0 At the trade policy stage, countries A and C jointly determine a

C
common external tariff, denoted as 7" **®) on their imports of good b. Simultaneously, country B sets
an optimal tariff structure, {z'aB , rf}, on its imports of goods a and c. Making use of the price equations in
(9), (12) and (15) and considering that 7/*®V(*&®) = V(A0 — g the equilibrium prices under the
CU(A&C) regime are:

B A A
PACU(AC) _ pC.cu(AsC) _ 3@~ frg -(8-G"-K")
a —'a - !

3p
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PACU(A&C) _ pC.CU(ARL) _ 30— prCUALC) _3

3p

PB.CU(A&C):30C+2ﬂ2'§—(3—GA—KA) PA,CU(A&C) 3a+ﬂTmCU(A&C) (3—GB—KB)
) 35 P 3

pB.CU(A&c) _ 30— 27V (AEC) _(3_GB _KB)

b 35 :

CU(A&C
pC.CU(A&C) =3a+ﬁfg] "9 -(3-6°-KP) pB.CU(A&C) :3“+2ﬂ7§5—3
’ 3p Fe 3

In determining their tariff on the import of good b, countries A and C set a common external tariff that
maximizes their aggregate payoff: [TACCUASC) _ TTACU(ALC) | T1C.CUMAKL) \here
ACU(A&C) _ ~cACU(A&C) ACU(A&C) , _m,CU(A&C)p 1 ACU(A&C)
IT =CS +PS + 1 Mg ,

[TCCU(A&C) _ ~gC.CU(ALC) | pgC.CU(ALC) | -M,CU(A&C) ) C.CU(ALC)
= b b .

The FOC for the joint payoff maximization problem is: 6HAC’CU(A&C)/61m’CU(A&C) =0. Solving
for the optimal common external tariff yields
q;“’CU(A&C) 2G°(3-G"-G®) - /’:’,GA 2K®(G" +G"® )
58(G" +G"®)
Similarly, country B determines an optimal tariff structure,{z'aB , ff}, to maximize its domestic aggregate

payoff:
[TB:CU(A&C) _ ~gB.CU(A&C) | pgB.CU(A&C) +Z_aB,CU(A&C)MaB,CU(A&C) +TE,CU(A&C)MCI:3,CU(A&C)

(a.15)

Making use of the FOCs for country B, we solve for its optimal tariffs:
Z_BCU(A&C) G* (3- G"-G° )— 6G° — K (GA+G ) and 7 BCU(A&C) 3
83(G* +G®) 8ﬂ
We proceed to the security stage at which countries A and B independently and simultaneously make their

(a.16)

arming decisions. Country A determines an optimal arming, denoted as GA'CU(A&C), that maximizes its

aggregate payoff:
TTACU(ALC) _ g ACU(A&C) | pgACU(AKC) | Z_tr)n,CU(A&C)M bA,CU(A&C)_

Evaluating the slope oTT<Y (A&C)/aGA at the point where G* =G*™ we have
SLTACY (A&C)

oG
The strict concavity of the aggregate payoff function implies that GACU(AEL) , GAPR

‘GA GAPR >0.

Country B determines an optimal arming, denoted as GBCY (A&C), that maximizes its aggregate
payoff: [1B:CU(A&C) _ ~gB.CU(ALC) | pgB.CU(ALC) +TCBMCB,CU(A&C) _'_z_aBM;B,CU(A&C). Evaluating

Evaluating the slope aT15CV(A&%) [5G at the point where G® = G®™®, we have
S[TB:CY (R&C)

0GB
which implies that GBCY(A&C) - GB.PR

‘GB:GB,PR <0,
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