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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.
1
 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 II era has witnessed an unprecedented proliferation of regional trade 

agreements (RTAs), 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.
3
                     

 During the post-World War II 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.
4
 Nevertheless, recent developments in some parts of the 

continents have shown increasingly unpredictable trends of armed conflicts.
5
 These observations prompt 

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

                                                 
1
 See Findlay and O'Rourke (2010) for issues on natural resources, conflict, and trade from the historical perspective. 

2
 Viner (1950) was the first to provide insights into the trade-creation and trade-diversion effects of a customs union. 

3
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). 
4
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).   
5
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
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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.
6
 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 

                                                 
6
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). 
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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 

à 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.
7
 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. 

                                                 
7
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).  
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 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.
8
 

 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 

                                                 
8
 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. 
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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 ( 0)AG   and ( 0)BG   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 A and 

B  

for B, we follow Tullock (1980), Hirshleifer (1989), and Skaperdas (1996) by using the following contest 

success functions (CSFs):  

  and  where 0. 
A B

A B A B

A B A B

G G
G G

G G G G
     

 
                    (1) 

 In conflict, country A loses 
AK  units of good a, and country B loses 

BK units of good b.
9
 Taking 

into account arming allocations and destruction costs, we calculate the quantities of goods a  and b  that 

countries A and B supply to the markets: 

 ( )
A

A A A
a A B

G
Z R G K

G G
  


 and ( ) .

B
B B B
b A B

G
Z R G K

G G
  


           (2) 

 As for consumer preferences over the final (or civilian) goods, we assume for analytical 

simplicity that market demand for good { , , }i a b c  in country { , , }j A B C  is linear: 

 ,
j j

i iQ P                   (3a) 

where
j

iP  is the price of good i  in country ,j  the parameter ( 1 )R    is a measure of market size, 

and 0.   Corresponding to the demands in (3a), we have consumer surplus (CS) for country :j  

  
2 2 21

[( ) ( ) ( ) ].
2

jj j j
a cbCS P P P     


                  (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: 

[ ( )]A A A B

bAPP G G G R   for country A and [ ( )]B B A B

aAPP 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:  

                                                 
9
As in Hadjiyiannis et al (2016), we assume that AK and BK  are fixed costs of destruction to A and B. 
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 [( ) ]
A

A A A A
a a b A B

G
PS P Z P R

G G
 


  and [( ) ],

B
B B B B

b b a A B

G
PS P Z P R

G G
 


           (4) 

where 
A
aZ  is the quantity of good a  produced by country A and 

B
bZ  is that of good b  produced by 

country B (see equation 2). The two measures 
APS  and 

BPS in (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:   

 .C C
cPS P R                     (5) 

 The objective of country j is to maximize its domestic aggregate payoff ( )j

 

taken as follows:  

 
j j j jCS PS TR     for { , , },j A B C               (6) 

where 
jCS and 

jPS  are given in (3)-(5). Note that tariff revenues 
jTR

 

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 
j

i  as the 

specific tariff that country { , , }j 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 
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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: 

 
A B B

a a aP P   and ,A C C
a a aP P                 (7) 

where 
B
a  and 

C
a  are specific tariffs imposed by countries B and C, respectively, on good a.

10
 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  

 ( ) ( ) ( ) 3 .A B C A A

a a aP P P G K                                  (8)  

In (8),
11

 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: 

 
3 ( ) (3 )

,
3

B C A A
A a a

a

G K
P

   



    
  

3 2 (3 )
,

3

B C A A
B a a

a

G K
P

  



    
  

 
3 2 (3 )

.
3

B C A A
C a a
a

G K
P

  



    
                  (9) 

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

 
B A A

b b bP P    and  ,B C C
b b bP P                (10) 

where 
A
b  and 

C
b  are specific tariffs set by countries A and C on good b. Trade equilibrium requires that 

 ( ) ( ) ( ) 3 .A B C B B
b b bP P P G K                        (11) 

Equations (10) and (11) imply that the market prices of good b  in the three countries are:
12

 

 
3 ( ) (3 )

,
3

A C B B
B b b

b

G K
P

   



    
  

3 2 (3 )
,

3

A C B B
A b b

b

G K
P

  



    
   

 
3 2 (3 )

.
3

A C B B
C b b

b

G K
P

  



    
                (12) 

 As for good ,c  the balance-of-trade condition is:   

 ( ) ( ) ( ) 3,A B C
c c cP P P                        (13) 

                                                 
10

Since B
a  and C

a  are all positive under the protectionist regime, the non-arbitrage conditions imply that  

A B
a aP P  and .A C

a aP P  Country A thus has the comparative advantage in producing and exporting good .a  
11

An alternative approach leading to the same trade equilibrium condition (8) can be found in Appendix A-1.  
12

See Appendix A-2 for an alternative approach that result in the same trade equilibrium condition as in (11). 
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where 
A

cP  and 
B

cP satisfy the non-arbitrary conditions:  

 
C A A

c c cP P    and  .C B B
c c cP P                (14) 

Equations (13)-(14) imply that the market prices of good c  in the three countries are:  

   
3 2 3

,
3

A B
A c c

cP
  



  


3 2 3
,

3

A B
B c c

cP
  



  


3 ( ) 3
.

3

A B
C c c

cP
   



  
         (15) 

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

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

country A, its total revenue from imposing tariffs, { , },A A
b c  on goods b and c is:  

 ,A A A A A
b b c cTR M M               (16a) 

where 
A
bM   and 

A
cM  are the quantities of the two goods imported. That is, 

 [( )3 ] ( ) ( ),
B

A B B B C
b b bA B

G
M G K P P

G G
         


        (16b) 

 3 ( ) ( ).A B C
c c cM P P                   (16c) 

 Substituting the price equations from (9), (12), and (15) into 
ACS  in (3), 

APS  in (4), and 
ATR  

in (16a), we calculate country A's aggregate payoff ( )A A A ACS PS TR     as a function of tariff 

rates, { , , , , , },A A B B C C
b c a c a b       and arming allocations, { , }.A BG G  Country A determines an optimal 

tariff structure, { , },A A
b c   to maximize its aggregate payoff according to the first-order conditions 

(FOCs): 0A A
b    and 0.A A

c    Solving for A's tariffs yields: 

  
(3 ) 6

8 8 ( )

C B A B B A
A b
b A B

K G G G G

G G




 

   
 


 and 

3
.

8 8

B
A c
c





          (17) 

 For country B, its total revenue from imposing tariffs, { , },B B
a c  on goods a and c is: 

 ,B B B B B
a a c cTR M M               (18a) 

where 
B
aM   and 

B
cM  are given, respectively, as    

 [( )3 ] ( ) ( ),
A

B A A A C
a a aA B

G
M G K P P

G G
         


        (18b) 

 3 ( ) ( ).B A C
c c cM P P                   (18c)
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Similarly, we substitute the price equations from (9), (12), and (15) into 
BCS  in (3), 

BPS  in (4), and 

BTR  in (18a) to calculate country B's aggregate payoff ( )B B B BCS PS TR     as a function of tariff 

rates, { , , , , , },A A B B C C
b c a c a b       and arming allocations,{ , }.A BG G  Country B determines an optimal 

tariff structure, { , },B B
a c   to maximize its aggregate payoff .B  Solving for B's tariffs yields: 

  
(3 ) 6

8 8 ( )

C A A B A B
B a
a A B

K G G G G

G G




 

   
 


 and 

3
.

8 8

A
B c
c





           (19) 

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

 ,C C C C C
a a b bTR M M                 (20) 

where 
C
aM   and 

C
bM  are given, respectively, as ( )C C

a aM P    and ( ).C C
b bM P      

 Substituting the price equations from (9), (12), and (15) into 
CCS  in (3), 

CPS  in (5), and 
CTR  

in (20), we calculate country C's aggregate payoff ( )C C C CCS PS TR     as a function of tariff 

rates, { , , , , , },A A B B C C
b c a c a b       and arming allocations, { , }.A BG G  Country C sets an optimal tariff 

structure, { , },C C
a b   to maximize its aggregate payoff. Solving for C's tariffs yields:   

 
3

8 8

B A A
C a
a

G K




 
  and 

3
.

8 8

A B B
C b
b

G K




 
             (21) 

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

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

         
, (3 ) 5

,
77 ( )

A B B A B
A PR
b A B

G G G G K

G G




  
 


 

, (3 ) 5
,

77 ( )

A B A B A
B PR
a A B

G G G G K

G G




  
 


     

         
, 2 (3 )

,
77 ( )

B A B A A
C PR
a A B

G G G G K

G G




  
 


 

, 2 (3 )
,

77 ( )

A A B B B
C PR
b A B

G G G G K

G G




  
 


       

          
, 3

,
7

A PR
c


  

, 3
.

7

B PR
c


             (22a) 

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

  

,

0,

A PR
b

AG





 

,

0,

A PR
b

BG





 

,

0,
B PR
a

AG





 

,

0,
B PR
a

BG





 

,

0,
C PR
a

AG





 

,

0,
C PR
a

BG





  

 

,

0,

C PR
b

AG





 

,

0,

C PR
b

BG





 

, , ,A PR C PR
c a   

, , .B PR C PR
c b            (22b) 
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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; 

(ii) 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, 
, ,A PR B PR PRG G G  . This exercise yields    

         

238416 4312 22319 (17424 51744 28248) 49 1 35
.

264 66 2 24

PR K K
G K

  


    
           (23) 

It can be verified that 
PRG  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: 

 

Export-revenue effect Resource-appropriation effect 
                (+)                       (+)

( )
 [ ( )]  

              [ )

A AA
A A Aa b
a a bA A A

A A
A Ab b
b b bA A

P APP
Z P P

G G G

M
M M

G G

 




 
   

  

 
  

 

 

  Tariff-revenue plus import-spending effect Output-distortion effect 
                                  (-)                  (-)

]  + 0
A A

A Ab a
aA A

P Z
P

G G

 


  

        (24) 

where [ ( )]A A A B
bAPP G G G R   for 3R   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.
13

 

 The above analysis promotes us to analyze how the optimal arming, ,PRG  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 ( 0)A B
b a    on each others' imports and 

independently determine their optimal tariffs 
A
c and 

B
c  on imports from the third country C. In the 

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

                                                 
13

This 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 0A B
b a    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 c are: 

 
, ( & ) , ( & ) 3 (3 )

,
3

C A A
A FTA A B B FTA A B a

a a

G K
P P

 



   
   

 
, ( & ) , ( & ) 3 (3 )

,
3

C B B
A FTA A B B FTA A B b

b b

G K
P P

 



   
   

 
, ( & ) 3 2 (3 )

,
3

C A A
C FTA A B a
a

G K
P

 



   
  

, ( & ) 3 2 (3 )
,

3

C B B
C FTA A B b

b

G K
P

 



   
  

 
, ( & ) 3 2 3

,
3

A B
A FTA A B c c

cP
  



  
 , ( & ) 3 2 3

,
3

A B
B FTA A B c c

cP
  



  
  

 
, ( & ) 3 ( ) 3

.
3

A B
C FTA A B c c

cP
   



  
                (25) 

Note that the tariff rates, , ,A B
c c   and { , }C C

a b   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 
, ( & ) ,A FTA A B

c we note 

the import demand equation: 
, ( & ) , ( & ) ,A FTA A B A FTA A B

c cM P    where 
, ( & )A FTA A B

cP  is given in (25). 

Country A's aggregate payoff function is: 

 
, ( & ) , ( & ) , ( & ) , ( & ) , ( & ) ,A FTA A B A FTA A B A FTA A B A FTA A B A FTA A B

c cCS PS M      

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 c being given in (25). Country A's FOC is: 

  

, ( & ) , ( & ), ( & )

, ( & )

8 1
0,

9 9 3

B FTA A B A FTA A BA FTA A B
c c

A FTA A B
c

 




   


 

which implies that 

  

, ( & )
, ( & ) 3

.
8 8

B FTA A B
A FTA A B c
c





                  (26a) 

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

, ( & ) , ( & ) ,B FTA A B B FTA A B

c cM P    where 
, ( & )B FTA A B

cP  is given in (25). Country B's aggregate payoff 

function is:
, ( & ) , ( & ) , ( & ) , ( & ) , ( & ) ,B FTA A B B FTA A B B FTA A B B FTA A B B FTA A B

c cCS PS M    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 c being given in (25). Country B's FOC is: 

   

, ( & ) , ( & ), ( & )

, ( & )

8 1
0,

9 9 3

A FTA A B B FTA A BB FTA A B
c c

B FTA A B
c

 




   


 

which implies that  

  

, ( & )
, ( & ) 3

.
8 8

A FTA A B
B FTA A B c
c





     `        (26b) 

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

aggregate payoff: 
, ( & ) , ( & ) , ( & ) , ( & ),C FTA A B C FTA A B C FTA A B C FTA A BCS PS TR     where the first 

term is consumer surplus, the second term is producer surplus, and the third term is tariff 

revenue,
, ( & ), ( & ) , ( & ) , ( & )[ ] [ ],

C FTA A BC FTA A B C FTA A B C FTA A B C
a a b bTR P P          with the prices 

of goods a, b, and c being given in (25). Country C's  FOCs imply that  

 
, ( & ) 3

8

A A
C FTA A B

a

G K




 
  and 

, ( & ) 3
.

8

B B
C FTA A B

b

G K




 
         (26c) 

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

       
, ( & ) , ( & ) 3

.
7

A FTA A B B FTA A B

c c 


                   (26d) 

Following from (26c) and (26d), we have: 

 

, ( & ) , ( & )
1

0,
8

C FTA A B C FTA A B

a b

A BG G

 



 
   

 
 

 
, ( & ) , ( & ) ,A FTA A B C FTA A B

c a   and 
, ( & ) , ( & ).B FTA A B C FTA A B

c 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.
14

 

 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 
, ( & )A FTA A B  and 

, ( & )B FTA A B  as functions of arming allocations, 

                                                 
14

 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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AG  and .BG  The FOCs for countries A and B are: 
, ( & ) 0A FTA A B AG     and 

, ( & ) 0.B FTA A B BG    

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

, ( & ) , ( & ) ( & ).A FTA A B B FTA A B FTA A BG G G   This exercise allows us to solve for the optimal arming as 

follows: 

  

2

( & ) 4096 3159 (1521 4992 3510) 32 3
.

78 39 2 2

FTA A B K K K
G

     
                    (28) 

Under symmetry and the same values of the exogenous variables, we have from 
( & )FTA A BG  in (28) and 

PRG  in (23) that  

 
( & ) .FTA A B PRG G              (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 ,A BARMS G G   we have  

from (29a) that 

 
( & ) .FTA A B PRARMS ARMS             (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: 

 , ( & ) ,C FTA A B C PR
a a    and 

, ( & ) , 
.

C FTA A B C PR
b b
    

 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-à-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, 
, 0j WFT

i   for 

{ ,  , }i a b c and { ,  ,  }.j A B C  Given the zero tariffs, the three countries engage in free trade such that 

the market prices of goods a, b, and c under the WFT regime are:
15

  

 
, , , 3 (3 )

,
3

A A
A WFT B WFT C WFT

a a a

G K
P P P





  
    

    
, , , 3 (3 )

,
3

B B
A WFT B WFT C WFT

b b b

G K
P P P





  
     

                                                 
15

We substitute zero tariff rates into the price equations in (9), (12), and (15).  
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, , , 1

.A WFT B WFT C WFT
c c cP P P






                 (30) 

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

country A, its aggregate payoff function is: 
, , , ,A WFT A WFT A WFTCS PS    where 

,A WFTCS  is 

consumer surplus (see equation 3b) and 
,A WFTPS  is producer surplus (see equation 4) with the prices of 

goods a, b, c being given by (30). Symmetrically, country B's aggregate payoff function is: 

 
, , , ,B WFT B WFT B WFTCS PS    

where 
,B WFTCS  is consumer surplus and 

,B WFTPS  is producer surplus with the goods' prices in (30a).  

 The FOCs for A and B, 
, 0A WFT AG    and 

, 0,B WFT BG    lead to the Nash equilibrium 

levels of arming, denoted as 
, ,{ , }.A WFT B WFTG G  Under symmetry, we have 

, , .A WFT B WFT WFTG G G    This exercise yields the optimal arming as follows:  

 

281 45 (25 90 60) 9 3
.

10 10 2 2

WFT K K K
G

     
              (31) 

A direct comparison among 
( , )FTA A BG  in (28), 

PRG  in (23), and 
WFTG in (31), under symmetry and the 

plausible values of exogenous variables, yields  

 
( & )

.
FTA A B WFT PRG G G                 (32) 

In terms of aggregate arming, it is straightforward that  

 
( & )

.
FTA A B WFT PRARMS ARMS ARMS                   (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:  

   
( & )

( & ) 2 ( & ) ( & )

( & )

31( ) 93 31 36 108
0.

576A B FTA A BG G G

WFT FTA A B FTA A B FTA A B

A FTA A B

G G G K K

G G 

    
 


 

The slope of each adversary's aggregate payoff function with respect to arming under the WFT regime, 



 17 

when evaluated at the point where 
( & )

,
FTA A BA BG G G  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. 

  

 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.   

 

k  

( ( & ), )kG k FTA A B WFT  0  WFTG  

WFT  

( & )FTA A B
  

( & )
0

FTA A BA BG G G

WFT

AG  






( & )FTA A BG  
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5. FTA between an Adversary and a Third Party (A and 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: 
, ( & ) , ( & ) 0.A FTA A C C FTA A C

c a      

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

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

a c   

on its imports of goods a and c. Given that 
, ( & ) , ( & ) 0A FTA A C C FTA A C

c a    under FTA(A&C), the 

market prices of the final goods become:
16

  

           
, ( & ) , ( & ) 3 (3 )

,
3

B A A
A FTA A C C FTA A C a

a a

G K
P P

 



   
     

            
, ( & ) , ( & ) 3 3

,
3

B
A FTA A C C FTA A C c

c cP P
 



 
  , ( & ) 3 2 (3 )

,
3

B A A
B FTA A C a

a

G K
P

 



   
  

 
, ( & ) 3 2 (3 )

,
3

A C B B
A FTA A C b b

b

G K
P

  



    


 
, ( & ) 3 (3 )

,
3

A C B B
B FTA A C b b

b

G K
P

  



    
   

            
, ( & ) 3 2 (3 )

,
3

A C B B
C FTA A C b b

b

G K
P

  



    
   

, ( & ) 3 2 3
.

3

B
B FTA A C c

cP
 



 
     

 At the third stage of setting import tariffs, country A sets an optimal tariff rate on good b to 

maximize aggregate payoff:  

 
, ( & ), ( & ) , ( & ) , ( & ) ,

A FTA A CA FTA A C A FTA A C A FTA A C A
b bCS PS M       

where the first term is consumer surplus (see equation 3b), the second term is producer surplus (see 

equation 4), 
, ( & ) , ( & )

[ ( )]3,
A FTA A C A FTA A C A A B
b bM P G G G     and the prices for the three 

goods a, b, c are shown above under the FTA(A&C) regime. The FOC for country A implies that its 

optimal tariff on good b is: 

 
, ( & ) (3 ) 6 ( )( )

.
8 ( )

B A B A C B A B
A FTA A C b
b A B

G G G G K G G

G G






     



.         (34) 

 Country B determines an optimal tariff structure, { , },B B

a c   to maximize aggregate payoff: 

                                                 
16

We set the tariff rates  for A
c  and C

a  to be zero in the price equations in (9), (12), and (15). 
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, ( & ) , ( & ) , ( & ) , ( & ) , ( & ).B FTA A C B FTA A C B FTA A C B B FTA A C B B FTA A C

a a c cCS PS M M       

Country B's FOCs imply the following tariff structure:  

 
(3 ) 6 ( )

8 ( )

A A B B A A B
B

a A B

G G G G K G G

G G




    



 and 

3
.

8

B
c


                 (35) 

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

 
, ( & ), ( & ) , ( & ) , ( & ) ,

C FTA A CC FTA A C C FTA A C C FTA A C C
b bCS PS M      

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

 
, ( & ) (3 )

.
8

B B A
C FTA A C b
b

G K 




  
              (36) 

Making use of (34)-(36), we solve for the equilibrium tariffs and record the results as follows: 

 
, ( & ) (3 ) 5

,
77 ( )

B A B A B
A FTA A C
b A B

G G G G K

G G




  
 


 

 
, ( & ) (3 ) 6

,
88 ( )

A A B B A
B FTA A C
a A B

G G G G K

G G




  
 


  

 
, ( & ) (3 ) 2

,
77 ( )

B A B A B
C FTA A C
b A B

G G G G K

G G




  
 


 

, ( & ) 3
.

8

B FTA A C
c


           (37) 

 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 

, ( & ) ,A FTA A CG  that maximizes 
, ( & ), ( & ) , ( & ) , ( & ) ,

A FTA A CA FTA A C A FTA A C A FTA A C A
b bCS PS M     

with the equilibrium tariffs being derived in (37). Evaluating the slope 
, ( & )A FTA A C AG   at the point 

where 
,A A PRG G  we have

17
 

 ,

, ( & )

0.A A PR

A FTA A C

A G GG 





 

The strict concavity of the aggregate payoff function implies that   

  
, ( & ) , .A FTA A C A PRG G             (38a)      

Similarly, we have 

 ,

, ( & )

0,B B PR

B FTA A C

B G GG 





 

                                                 
17

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

 
, ( & ) ,B FTA A C B PRG G .            (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 

 
( & ) .FTA A C PRARMS ARMS             (38c) 

 In the FTA(A&C) regime, there is an improvement of terms-of-trade benefit for country A (an 

insider) vis-à-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-à-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: 

    
( & ) ( & ).FTA A B WFT PR FTA A CG G G G        

In terms of aggregate arming, it is straightforward that   

 
( & ) ( & ).FTA A B WFT PR FTA A CARMS ARMS ARMS ARMS               (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 
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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:   

 
, ( & ) , ( & )A CU A B A FTA A BG G  and 

, ( & ) , ( & ).B CU A B B FTA A BG G          (40) 

Combining the results in (40) with those in (33) that 
( & )FTA A B WFT PRG G G  , we have: 

  
, ( & ) , , ;A CU A B A WFT A PRG G G             (41a) 

 
, ( & ) , , .B CU A B B WFT B PRG G G             (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),
18

 we have:  

  
( & ) ( & ).CU A B FTA A BG G  

 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  

 ,

, ( & )

0,A A PR

A CU A C

A G GG 





 

which implies that  

                                                 
18

See 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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, ( & ) , .A CU A C A PRG G                 (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  

 
, ( & ) , , , ( & ).A CU A B A WFT A PR A CU A CG G G G               (43) 

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

 ,

, ( & )

0,B B PR

B CU A C

B G GG 





  

which implies that 

  
, ( & ) , .B CU A C B PRG G                (44) 

Country B's optimal arming is lower under CU(A&C) than under a tariff war. It follows that 

 
, ( & ) , , ;B CU A B B WFT B PRG G G   

, ( & ) , .B CU A C B PRG G                  (45) 

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

arming under CU(A&C), 
( & ) , ( & ) , ( & ) ,CU A C A CU A C B CU A CARMS G G   is higher, equal to, or lower 

than that under a tariff war, 
, , .PR A PR B PRARMS G G   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; 

(ii) The complete ranking of adversary A's arming is: 

 
, ( & ) , ( & ) , , , ( & ).A FTA A B A CU A B A WFT A PR A CU A CG G G G G      

The ranking of adversary B's arming involves two separate inequalities:   

 
, ( & ) , ,B CU A B B WFT B PRG G G   and 

, ( & ) , .B CU A C B PRG G   

(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.
19

 

 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).
20

 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 

     payoff 

       

 

 
A  

 

 
B  

 

  
C  

 

          

         Global   

         payoff 

 

Trade regime 

  

 

4 
 

 

10   

 

4   

 

10   

 

4   

 

10   

 

 4   

 

10 
 

 

PR  
   

 

6.39 

 

15.41 

 

6.39 

 

15.41 

 

9.15 

 

27.14 

 

21.93 

 

57.96 

 

( , )FTA A B  

 

6.46 

 

15.5 

 

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 0K   and 1  .  

 

                                                 
19

 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. 
20

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 ( ),G  defined by 

aggregating the payoffs of the three countries. That is, .A B CG     As shown in Table 1, 

among the four regimes under symmetry, G  is the highest when the adversaries A and B form an FTA 

than when they form a CU. The reason is that the non-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.
21

 In this case, resource and 

                                                 
21

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:  

 ( ) [( ) ( )3] ( ) ( )3 .
B A

A B C A A

a a aA B A B

G G
P P P G K

G G G G
             

 
      (a.1) 

The second bracket term on the LHS of equation (a.1) is the consumption of good a by country B,  

( ),B

aP  minus the quantity of the good that B appropriates from A, [ ( )]3.B A BG G G  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 
A
aZ  in (2).  It is easy to 

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:   

 [( ) ( )3] ( ) ( ) ( )3 .
A B

A B C B B
b b bA B A B

G G
P P P G K

G G G G
             

 
      (a.2) 

The first bracket term on the LHS of equation (a.2) is the consumption of good b by country A,   

( ),A
bP   minus the amount of the good that A appropriates from B, [ ( )]3.A A BG G G  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 
B
bZ  in (2).  It is 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:    
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A A B
A PR C PR
c a A B

G K G

G G
 

 


   


 

 
, , 0.

7 7 ( )

B B A
B PR C PR
c b A B

G K G

G G
 

 


   


 

 

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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2 2 2
           

1
[( ) ( ) ( ) ] [ ( ) ( )] ( ),

2

A A A A

A A A A A A A A A A A
a b c a a b b b b c c

CS PS TR

P P P P Z P APP M M       


   

         

where [ ( )]3A A A B
bAPP G G G   is the amount of good b appropriated by country A.  Taking the 

derivative of 
ASW  with respect to 

AG  yields   

[ ( ) ( ) ]

( )
             [ ( ) ]

A AA
A Aa b

a bA A A

A A AA
A A A Aa b b
a a b bA A A A

P P
P P

G G G

P P APPZ
Z P APP P

G G G G

   
 

    
  

  
   
   

  

               ( ).
A A A A

A A A Ab c b c
b c b cA A A A

M M
M M

G G G G

 
 

   
   

   
 

Note that changes in country A's arming do not affect 
A
cM  and .A

c  That is 0A A
cM G    and 

0.A A
c G    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., ( ) .A A
b b bM P A     We incorporate the zero 

derivatives and this definition into the derivative, after re-arranging terms.  This exercise yields  

 
( )

[ ( )] [( ) ] .
A A A A AA A

A A A A A A Aa b b b b
a a b b b a bA A A A A A A

P M P APPZ
Z P M M P P

G G G G G G G


  

     
       

      
        

                 (a.3)           

This derivative contains four different terms:  

(i) The first term [ ( )]
A

A A a
a a A

P
Z P

G
 


 


 reflects a terms-of-trade effect of arming, which is payoff-

increasing since [ ( )] 0A A
a aZ P     and 0.

A
a
A

P

G





 

(ii) The second bracket term [( ) ]
A A A

A A Ab b b
b b bA A A

M P
M M

G G G




  
 

  
 reflects the (net) effect of country A's 

arming on tariff revenue from the import of good b minus import spending. Note that  

  
2 2

8
( ) [ 3 ] [ ] 0.

( ) 7 ( )

A A B B
A A A Ab b
b b b bA A A B A B

M G G
M M

G G G G G G


 



 
     

   
    

We also consider how arming affects the price of good b in country A, which is .A A
bP G   This 

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

bracket term  [( ) ]
A A A

A A Ab b b
b b bA A A

M P
M M

G G G




  
 

  
is thus unambiguously negative.  

(iii) The third term 

A
Aa

aA

Z
P

G




 reflects an output distortion effect since allocating more resources to arming 

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

Ab
bA

APP
P

G




 is a resource appropriation effect, which is payoff-increasing.  

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: 

  
Export-revenue effect of arming (+) Resource-appropriation effect of arming (+)

  

( )
( )  

             ( )

A AA
A A Aa b
a a bA A A

A A A
A A Ab b b
b b bA A A

P APP
Z P P

G G G

M P
M M

G G G

 




      
   

   
   

    

 

Output-distortion effect of arming (-)Tariff-revenue & import-spending effect of arming (-)

 + 0.
A

Aa
aA

Z
P

G






 

 

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

We evaluate the slopes of iSW  (for , )i A B  under the WFT regime at the equilibrium arming 

allocations under the FTA(A&B) regime, 
, ( & ) , ( & ){ , }.A FTA A B B FTA A BG G   With symmetry that 

, ( & ) , ( & ) ( & ) ,A FTA A B B FTA A B FTA A BG G G   we look at country A. Since 0A B
b a    under the FTA(A&B) 

regime, we have from the aggregate payoff decomposition in (24) that the FOC for country A is: 

 

, ( & )( & )
, ( & ), ( & )

, ( & )

[ ( )]

                          0,

A FTA A B AFTA A B
A FTA A BA A FTA A B a b

a a bA A A

A
A FTA A Ba

aA

P APP
Z P P

G G G

Z
P

G

 
 

   
  


 


   

where [3 ( )]A A A B
bAPP G G G   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 ) 8A FTA A B

a

A
AG K     

from (26a) into 
, ( & )A FTA A B

aP  in (25) yields  

  
, ( & ) 3 3 8 3 3 9

,
3 8

A A C A A
A FTA A B a

a

G K G K
P

  

 

      
            (a.4) 

which implies that  

 

, ( & )
3

.
8

A FTA A B
a

A

P

G 





               (a.5) 

The appropriation of good b by country A,  [3 ( )],A A A B
bAPP G G G   implies that  

 
2

3
.

( )

B
b

A A B

APP G

G G G




 
               (a.6) 

Country A's production of good a, [3 ( )]A A A B A A
aZ G G G G K     implies that   

 
2

3
1.

( )

A B
a
A A B

Z G

G G G


 

 
               (a.7) 

Substituting (3 ) (8 )C

b

B BG K     from (26c) into 
, ( & )A FTA A B

bP  in (25) yields  
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, ( & ) 3 3 8 3 3 9

.
3 8

B B C B B
A FTA A B b

b

G K G K
P

  

 

      
           (a.8) 

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

 

  

( & )

Export-revenue effect of arming (+)

2

Resource-appropriation effect of arming (+)

3 3 8 3 3 9
( ) [ ( )]

8 8

3 8 3 3 9
( )

8( )

FTA A B A A A
A A

A A B

B B B

A B

G G K
G K

G G G

G G K

G G


 

 





    
     

   

  






 
2

Output-distortion effect of arming (-)

3 8 3 3 9
[ 1]( ) 0

8( )

B A A

A B

G G K

G G





  
  

  

      (a.9) 

 

where 
( & ).A B FTA A BG G G   

 

Under the WFT regime, the slope of country A's aggregate payoff function with respect to its arming is: 

  

,
, , ,( )

[ ( )] ,
A WFT A AWFT

A A WFT A WFT A WFTa b a
a a abA A A A

P APP Z
Z P P P

G G G G
 

  
    

   
  

where 

  
, 3 3

,
3

A A
A WFT

a

G K
P





  
  

,
1

,
3

A WFT
a

A

P

G 





  

, 3 3
,

3

B B
A WFT

b

G K
P





  
  

,

0,

A WFT
b

A

P

G





 

   
3

,
A

A
b A B

G
APP

G G



 

2

( ) 3
,

( )

A B
b

A A B

APP G

G G G




 
 

 
3

,
A

A A A
a A B

G
Z G K

G G
  


 

2

3
1.

( )

A B
a
A A B

Z G

G G G


 

 
   

 

After substituting, we have 

 

  
Export-revenue effect of arming (+)

2

Resource-appropriation effect of arming (+)

1 3 3 3
( ) [ ( )]

3 3

3 3 3
( )

3( )

WFT A A A
A A

A A B

B B B

A B

G G K
G K

G G G

G G K

G G


 

 





    
     

   

  







2

Output-distortion effect of arming (-)

3 3 3
[ 1]( )

3( )

B A A

A B

G G K

G G





  
 



      (a.10) 

 

where .A B WFTG G G    We evaluate 
WFT AG   in (a.10)  at the FTA(A&B) equilibrium arming 

allocations where  
( & ) ,A B FTA A BG G G  taking into account the FOC as shown in (a.9).  We have the 

following: 

(i) Comparing the export-revenue effect  
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2

1 3 3 3
( ) [ ( )]

3 3

3 3 8 3 3 9
( ) [ ( )]

8 8

[7( ) 7 21 51 7( 7 ) ]
0.

576 ( )

A A A
A A

A B

A A A
A A

A B

A A B A B A B A
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G G K
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G G
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G G G G G G G K

G G


 

 


 

 



   
    

  

   
     

  

    
 



  

(ii)  Comparing the resource-appropriation effect 

2 2 2

3 3 3 3 8 3 3 9 3 3
( ) ( ) ( ) 0.

3 8 24( ) ( ) ( )

B B B B B B B B B

A B A B A B

G G K G G K G G K

G G G G G G

 

  

       
  
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(iii) Comparing the output-distortion effect 

 

2 2

2 2

2

3 3 3 3 8 3 3 9
[ 1]( ) [ 1]( )

3 8( ) ( )

[( ) ( ) 2 3 ](3 )
0

24 ( )

B A A B A A

A B A B

A B A B B A A

A B

G G K G G K

G G G G

G G G G G G K

G G

 

 



     
  

 

    
  



 

Putting together the three effects, (i)-(iii), we have under symmetry (
( & )A B FTA A BG G G  )  that 

( & )

( & ) ( & ) ( & )2

( & )

[31( ) 93 31 36 108]
0.

576FTA A BA BG G G

FTA A B FTA A B FTA A BWFT

A FTA A B

G G G K K

G G 

   
 


 

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, 
( & ) .FTA A B WFTG G  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 

, ( & ) , ( & ) 0.A CU A B B CU A B

b a    At the trade policy stage, A and B jointly determine a common external 

optimal tariff, denoted as 
, ( & )m CU A B

c , on their imports of good c. Country C sets an optimal tariff 

structure,  ,C C

a b  , on its imports of good a and b. Making use of the price equations in (9), (12) and (15) 

and considering that 
, ( & ) , ( & ) 0,A CU A B B CU A B

b a    the equilibrium prices under the CU(A&B) regime are: 

 
, ( & ) , ( & ) 3 (3 )

,
3

C A A
A CU A B B CU A B a

a a

G K
P P

 



   
   

 
, ( & ) , ( & ) 3 (3 )

,
3

C B B
A CU A B B CU A B b

b b

G K
P P

 



   
   

 
, ( & ) 3 2 (3 )

,
3

C A A
C CU A B a
a

G K
P

 



   


, ( & ) 3 2 (3 )
,

3

C B B
C CU A B b

b

G K
P

 



   
  

 

, ( & )
, ( & ) 3 3

,
3

m CU A B
A CU A B c

cP
 



 


, ( & )
, ( & ) 3 3

,
3

m CU A B
B CU A B c

cP
 



 
  
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, ( & )
, ( & ) 3 2 3

.
3

m CU A B
C CU A B c

cP
 



 
      

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

their aggregate payoffs: 
& , ( & ) , ( & ) , ( & ) ,A B CU A B A CU A B B CU A B     where 

 
, ( & ) , ( & ) , ( & ) , ( & ) , ( & ) ,A CU A B A CU A B A CU A B m CU A B A CU A B

c bCS PS M               (a.11) 

      
, ( & ) , ( & ) , ( & ) , ( & ) , ( & ).B CU A B B CU A B B CU A B m CU A B B CU A B

c bCS PS M                  (a.12) 

The FOC for aggregate payoff maximization implies that the common external tariff on good c is: 

 
, ( & ) 6

.
5

m CU A B

c


                              (a.13) 

Country C determines an optimal tariff structure,{ , },C C
a b  to maximize its domestic aggregate payoff : 

, ( & ) , ( & ), ( & ) , ( & ) , ( & ) , ( & ) , ( & ) .C CU A B C CU A BC CU A B C CU A B C CU A B C CU A B C CU A B
a a b bCS PS M M     

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

 
, ( & ) (3 )

8

A A
C CU A B

a

G K




 
  and  

, ( & ) (3 )

8

B B
C CU A B

b

G K




 
              (a.14) 

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 

functions in (a.11) and (a.12), we have the FOCs for A and B: 

, ( & )

0
A CU A B

AG





  and 

, ( & )

0.
B CU A B

BG





  

Denote the Nash equilibrium levels of arming as 
, ( & ) , ( & ){ , }.A CU A B B CU A BG G  Under symmetry in all 

dimensions, have 
, ( & ) , ( & ) ( & ).A CU A B B CU A B CU A BG G G   Calculating the optimal arming yields 

 

2

( & ) 4096 3159 (1521 4992 3510) 32 3
.

78 39 2 2

CU A B K K K
G

     
     

It is easy to verify that
( & ) ( & ).FTA A B CU A BG G  Evaluating the slope 

, ( & )A CU A B AG   at the point 

where 
,A A PRG G , we have   

 ,

, ( & )

0,A A PR

A CU A B

A G GG 





  

which implies that  
, ( & ) , ( & ) ( & ) , .A CU A B B CU A B CU A B A PRG G G G    

 

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 , ( & ) , ( & ) 0.A CU A C C CU A C

c a    At the trade policy stage, countries A and C jointly determine a 

common external tariff, denoted as 
, ( & ) ,m CU A C

b on their imports of good b. Simultaneously, country B sets 

an optimal tariff structure, { , },B B

a c   on its imports of goods a and c. Making use of the price equations in 

(9), (12) and (15) and considering that 
, ( & ) , ( & ) 0,A CU A C C CU A C

c a    the equilibrium prices under the 

CU(A&C) regime are: 

 
, ( & ) , ( & ) 3 (3 )

,
3

B A A
A CU A C C CU A C a

a a

G K
P P

 



   
   
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, ( & )
, ( & ) , ( & ) 3 3

,
3

b CU A C
A CU A C C CU A C c

c cP P
 



 
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B
B CU A C c
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
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     

In determining their tariff on the import of good b, countries A and C set a common external tariff that 

maximizes their aggregate payoff: 
, ( & ) , ( & ) , ( & )AC CU A C A CU A C C CU A C    where  

      
, ( & ) , ( & ) , ( & ) , ( & ) , ( & ) ,A CU A C A CU A C A CU A C m CU A C A CU A C

b bCS PS M     

      
, ( & ) , ( & ) , ( & ) , ( & ) , ( & ).C CU A C C CU A C C CU A C m CU A C C CU A C

b bCS PS M     

The FOC for the joint payoff maximization problem is: 
, ( & ) , ( & ) 0.AC CU A C m CU A C    Solving 

for the optimal common external tariff yields 

 
, ( & ) 2 (3 ) 3 2 ( )

.
5 ( )

B A B A B A B
m CU A C

b A B

G G G G K G G

G G




    



                        (a.15) 

Similarly, country B determines an optimal tariff structure,{ , },B B
a c  to maximize its domestic aggregate 

payoff: 
, ( & ) , ( & ) , ( & ) , ( & ) , ( & ) , ( & ) , ( & )B CU A C B CU A C B CU A C B CU A C B CU A C B CU A C B CU A C

a a c cCS PS M M     

Making use of the FOCs for country B, we solve for its optimal tariffs: 

 
, ( & ) (3 ) 6 ( )

8 ( )

A A B B A A B
B CU A C

a A B

G G G G K G G

G G




    



 and 

, ( & ) 3
.

8

B CU A C
c


      (a.16) 

We proceed to the security stage at which countries A and B independently and simultaneously make their 

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

aggregate payoff: 

 
, ( & ) , ( & ) , ( & ) , ( & ) , ( & ).A CU A C A CU A C A CU A C m CU A C A CU A C

b bCS PS M     

Evaluating the slope  
, ( & )A CU A C AG   at the point where 

,A A PRG G , we have  

 ,

, ( & )

0.A A PR

A CU A C

A G GG 





 

The strict concavity of the aggregate payoff function implies that 
, ( & ) , .A CU A C A PRG G   

 Country B determines an optimal arming, denoted as 
, ( & ) ,B CU A CG  that maximizes its aggregate 

payoff: 
, ( & ) , ( & ) , ( & ) , ( & ) , ( & ).B CU A C B CU A C B CU A C B B CU A C B B CU A C

c c a aCS PS M M       Evaluating   

Evaluating the slope 
, ( & )B CU A C AG   at the point where 

,B B PRG G , we have  

 ,

, ( & )

0,B B PR

B CU A C

B G GG 





 

which implies that 
, ( & ) , .B CU A C B PRG G  
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