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Abstract: This paper combines the economics conflict deterrence literature with the robust 
literature on economic integration agreements, connecting the once separate fields. The paper uses 
the gravity model on a panel data set containing all of the bilateral country pairs in the world 
between 1976 and 2010, and finds evidence in favour of the capitalist peace theory hypothesis that 
increased trade and integration decrease conflict between trading partners. The paper constructs 
three additional informal integration action variables capturing monetary integration (exchange 
rate correlation), economic integration (consumption correlation), and political integration (UN 
voting similarity) to supplement the formal economic integration agreement variable. It finds that 
higher levels of formal economic integration agreements and informal integration actions decrease 
both the level and the probability of international conflict between bilateral country pairs. 
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1 Introduction 

In this increasingly integrated world economy, and in the face of increased trade, conflict is still 
prevalent. The more reliant a country is on international markets, the more susceptible it is to 
shocks in these markets, such as the shock of conflict or war. Individual countries can use their 
economic policies to exert a direct impact on conflict-prone countries through sanctions and aid, 
and an indirect impact through trade and development policies, which all serve as deterrents 
against conflict. This conflict-reducing effect of economic policies is a topic discussed in the 
economics conflict deterrence literature. One of the main theories on trade’s influence on conflict 
is the capitalist peace theory hypothesis, which states that ‘free markets and economic development 
contribute to a reduction in interstate conflict’ (Gartzke and Hewitt 2010: 115). This hypothesis 
supposes that the more countries integrate and trade, the less conflict there will be around the 
world, as evident in Figure 1. This paper therefore examines the effect of increased trade and 
economic integration on conflict, asking the question: do international trade and economic 
integration decrease bilateral conflict? 

Figure 1: EIAs and conflict 

 
Source: author’s calculations based on economic integration agreement (EIA) data from Bergstrand (2017) and 
militarized interstate dispute (MID) data on conflict from Kenwick et al. (2013). 

It is important firstly to acknowledge that conflict and trade have a simultaneous mutual 
relationship. The literature shows that conflicts between countries are disruptive to economic 
activities, reduce long-run economic performance (Davis and Weinstein 2002), and carry an 
unavoidable deadweight loss (Garfinkel and Skaperdas 2006). Military conflicts reduce global and 
national economic welfare by reducing global trade (Glick and Taylor 2010), and they act in the 
same way as a tax or tariff on trade (Blomberg and Hess 2006). Expectations surrounding conflicts 
also impact negatively on both bilateral and multilateral trade (Long 2008); civil wars decrease 
regional trade (Bah 2013); and high geopolitical risk leads to a decline in economic activity, lower 
stock returns, and a decrease in capital flows and trade (Caldara and Iacoviello 2018).  

The other side consists of an extensive body of literature that has established the conflict-deterring 
effect of free trade and open economic activities (Hegre et al. 2010). The literature finds that if 
countries are more economically integrated, they are less likely to engage each other in conflict, 
and if a conflict does occur it will be less intense. 
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The economics conflict deterrence literature is not without its critiques. Scholars have cited various 
problems with quantitatively analysing conflict, such as the quantification of a qualitative conflict 
variable and sample selection bias, which produce inconclusive results (Reuveny and Kang 1998). 
The most substantial critique is based on the endogenous relationship between conflict and trade. 
In the conflict and trade literature, endogeneity, or simultaneous causality, originates from the fact 
that conflict affects trade and trade affects conflict. This endogeneity can lead to results that 
contrast with the theoretical model; for example, ‘more conflict results in more trade, which […] 
warrants further investigation’ (Reuveny 2001: 147). 

The economics deterrence literature has developed since these initial critiques: sample sizes have 
increased to include trade around the whole world so as to reduce sample selection bias, and the 
quantification of ‘conflict’ has moved from a binary definition to the 21-level index variable of the 
militarized interstate dispute (MID) data set, allowing greater variation (Maoz et al. 2018). 
Instrumental variable (IV) techniques and fixed effects help correct for endogeneity. The IV 
techniques employed include generalized method of moments (GMM) estimators and a two-stage 
least-squares model (Polachek 1980). Martin et al. (2008) provide a theoretical model that 
rationalizes the pacifying effect of free trade and economic integration (which is the basis of this 
paper). To correct for endogeneity they also use the gravity model and GMM estimators, which 
yields statistically significant and robust results.  

To better understand how trade and economic integration affect conflict, we first need to 
understand the logic and theory of trade and economic integration through the theory of 
comparative advantage and trade frictions. In international trade, countries increase their welfare 
by specializing, producing, and trading based on their relative productivity and comparative 
advantage (Salvatore 2014). Trade frictions, or trade costs, serve as an important point of analysis: 
frictionless trading would mean that the growth rates between the marginal utility of consumption 
would correlate perfectly between countries, allowing perfect consumption risk-sharing (Fitzgerald 
2012). From this we can infer two things: firstly, trade frictions decrease welfare in countries; and 
secondly, they reduce the correlation between trading countries’ economies. Therefore, we need 
to investigate different aspects of international economic integration to understand how they 
decrease trade frictions and increase prosperity between trading countries.  

In economic analysis, economic integrations are typically captured by an economic integration 
agreement (EIA) variable, such as Bergstrand’s (2017). This formal six-level index variable 
classifies the formal integration steps between two countries as no agreement, non-reciprocal (or 
one-way) preferential trade agreement (PTA), reciprocal (two-way) PTA, free trade agreement 
(FTA), customs union, common market, and economic union (Bergstrand 2017). This index 
variable is used to capture the formal economic integration element of international economic 
integration, which to date has only been captured by dummy variables in the economics conflict 
deterrence literature. Bergstrand’s index variable is then supplemented by three new informal 
international integration action variables. This is because different country pairs may be in similar 
EIAs, but that does not necessarily mean that the EIAs are equivalent in their depth, scope, or 
overall effectiveness—a consideration that is lacking in the economic integration literature. The 
three informal integration action variables are exchange rate correlation (as a proxy for monetary 
integration), relative consumption growth correlation (as a proxy for economic integration), and 
the United Nations (UN) voting similarity index (as a proxy for political integration). 

When economic integration takes place, stronger linkages form between the countries’ 
international real business cycles and their co-movements, which directly create stronger bilateral 
trade linkages (Johnson 2011). In a complete asset market set-up, countries faced with idiosyncratic 
risks trade with each other to complete their risk-sharing. Trade and financial openness directly 
affect business cycle synchronization, with more open countries having higher degrees of output, 
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trade, and consumption correlation (Imbs 2003). Trade frictions lead to losses in utility, impede 
consumption risk-sharing, and decrease trade. Lower trade frictions mean a higher correlation 
between countries’ marginal utilities of consumption (Fitzgerald 2012). Closer business cycle co-
movements make countries more susceptible to transmission shocks and foster international risk-
sharing (Kose and Yi 2002). Conflicts, or geopolitical risks, act as shocks and are associated with 
lower levels of output, decreased investment, and capital movements away from developing 
countries (Calderon et al. 2003). Conflicts also act as a trade friction, or cost, which impedes 
optimal consumption risk-sharing, decreases the overall traded goods, and leads to decreases in 
utility among countries. Economically integrated economies are then pacified, as they have a vested 
interest in minimizing economic distortions to improve long-run consumption risk-sharing and 
minimize welfare losses. 

Monetary unions take various formal and informal forms, and differ widely: from countries sharing 
a common monetary policy (e.g., the eurozone), to situations where one country promotes 
financial stability by adopting another country’s currency (e.g., Zimbabwe using the US dollar), to 
one country pegging its currency to another currency (e.g., the Namibian dollar pegged to the 
South African rand). We look at the correlations in exchange rates to examine monetary 
integration, since ‘trade intensity increases [with] monetary cycle correlation’ (Calderon et al. 2003: 
24) and decreases with exchange rate volatility and uncertainty, similarly to economic integration.  

Political integration is the final international integration step. In this scenario, the countries reduce 
most of their national autonomy, collectively pool monetary and fiscal policy, and enter into a 
federalist-type system like that of the US (McCarthy 2006). Political integration is thus the process 
of two countries becoming more closely connected politically, culturally, and economically. Deeper 
political integration indirectly leads to a reduction in other unobserved barriers to trade, and leads 
to even deeper ties between the two countries’ economies.  

This paper combines the theory of international economic integration and the economics conflict 
deterrence literature, to determine the effect of international integration on reducing bilateral 
conflict. The paper hypothesizes that both formal EIAs and informal international integration 
actions have a pacifying effect on bilateral conflict. Additionally, this paper analyses whether 
bilateral and multilateral trade openness decreases conflict. The paper is based on the theoretical 
model of Martin et al. (2008), improved by Lee and Pyun (2016). This model shows how increased 
trade and integration lead to a reduction in conflict, and is empirically tested using a panel data set 
of bilateral country pairs, using data from all the countries in the world between 1976 and 2010 
(35 years). Year and country pair fixed effects are used to determine the baseline; next, the gravity 
model or framework is used to examine the effect of conflict on trade and the effect of trade (or 
integration) on conflict. 

2 Theoretical framework 

Establishing a theory that links trade and conflicts is fundamental if we are to examine the effect 
of integration on conflict. This paper uses the theoretical framework pioneered by Martin et al. 
(2008) and later revised by Lee and Pyun (2016), combined with the derivations, best response 
functions, and game theory models of bilateral conflict by Garfinkel and Skaperdas (2006). The 
theoretical framework is streamlined for use in this paper; for a more detailed explanation, refer to 
the appendices of Martin et al. (2008) and Garfinkel and Skaperdas (2006).  
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2.1 Two-agent model 

The two agents, or countries, maximize their respective utility levels when faced with the choice 
between peace and war/conflict. In peace, they obtain (𝑈𝑈𝑖𝑖𝑃𝑃,𝑈𝑈𝑗𝑗𝑃𝑃), and in war or conflict they obtain 
(𝑈𝑈�𝑖𝑖𝑊𝑊,𝑈𝑈�𝑗𝑗𝑊𝑊). Due to the deadweight loss in war, the peace Pareto dominates war, so the utility gains 
of the winning country are lower than the utility losses of the losing country. Simply put: 

𝑆𝑆𝑃𝑃 ≡ �𝑈𝑈𝑖𝑖𝑃𝑃 + 𝑈𝑈𝑗𝑗𝑃𝑃� >  �𝑈𝑈�𝑖𝑖𝑊𝑊,𝑈𝑈�𝑗𝑗𝑊𝑊� ≡ �̃�𝑆𝑊𝑊 [1] 

The probability of conflict Pr�𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑖𝑖𝑗𝑗� is a function of the utility loss 𝐿𝐿 from going to war 𝑊𝑊, 
as opposed to remaining at peace 𝑃𝑃. The higher the utility loss from the conflict, the higher the 
probability that conflict will decrease: Pr�𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑖𝑖𝑗𝑗� = 𝑐𝑐(𝐿𝐿). 

𝐿𝐿 = �𝑈𝑈𝑃𝑃−𝑈𝑈𝑊𝑊�
2

𝑈𝑈𝑊𝑊
 [2] 

𝐿𝐿 =
��𝑈𝑈𝑖𝑖

𝑃𝑃+𝑈𝑈𝑗𝑗
𝑃𝑃�−�𝑈𝑈𝑖𝑖

𝑊𝑊,𝑈𝑈𝑗𝑗
𝑊𝑊��

2

(𝑈𝑈𝑖𝑖
𝑊𝑊,𝑈𝑈𝑗𝑗

𝑊𝑊)
 [3] 

The loss function in equation 3 is expected to decrease both the probability of conflict 
Pr (𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐) and the level of the conflict MID, according to the capitalist peace theory hypothesis 
and the economics conflict deterrence literature: 𝜕𝜕Pr (𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐) 𝜕𝜕𝐿𝐿⁄ < 0 and 𝜕𝜕𝜕𝜕𝐼𝐼𝐷𝐷 𝜕𝜕𝐿𝐿⁄ < 0. 

2.2 Production and trade in a multilateral world 

To measure the welfare of a country, we examine it in terms of production and trade costs. The 
utility of a representative agent in country i is equal to the consumption of a composite good C in 
a world that takes on the standard Dixit-Stiglitz form, consisting of R countries that produce 
differentiated goods under the assumption of increasing returns (Anderson and van Wincoop 
2003). 

𝑈𝑈𝑖𝑖 = 𝐶𝐶𝑖𝑖 = �∑ 𝑐𝑐ℎ𝑐𝑐𝑖𝑖ℎ
𝜎𝜎−1
𝜎𝜎𝑅𝑅

ℎ=1 �

𝜎𝜎
𝜎𝜎−1

 [4] 

𝑐𝑐ℎ is the number of varieties of goods produced in country ℎ, 𝑐𝑐𝑖𝑖ℎ is the demand in country 𝑐𝑐 for 
a variety of goods produced in country ℎ, and 𝜎𝜎 > 1 is the elasticity of substitution. In conjunction 
with this is the price index for each country, 𝑃𝑃𝑖𝑖 : 

𝑃𝑃𝑖𝑖 = [∑ 𝑐𝑐ℎ(𝑝𝑝ℎ𝑇𝑇𝑖𝑖ℎ)𝜎𝜎−1𝑅𝑅
ℎ=1 ]

1
1−𝜎𝜎 [5] 

𝑝𝑝ℎ is the price of producing the 𝑐𝑐ℎ number of varieties of goods in country ℎ. 𝑇𝑇𝑖𝑖ℎ is defined as 
the iceberg costs or bilateral trade costs, which are standard in international trade analysis (Baier 
and Bergstrand 2009). As with 𝑇𝑇𝑖𝑖𝑗𝑗, in order to deliver one unit of goods exported from 𝑗𝑗, additional 
costs are incurred that can be measured in terms of lost products or increased costs. The iceberg 
cost concept states that during delivery of this one unit of goods, 1 𝑇𝑇𝑖𝑖𝑗𝑗⁄  of the initial shipment 
melts or is lost on the way (Anderson and van Wincoop 2003). This is also where the gravity model 
places most of its focus: examining the effects of non-policy-related variables such as the distance 
between countries, and policy-related variables such as FTAs or EIAs, and how they increase trade 
costs (Yotov et al. 2016). 
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Each country has a monopolistic competition market structure with the entry costs set to 𝑐𝑐 units 
of the traded goods. The goods are produced in perfect competition and using only labour as an 
input. In country 𝑐𝑐 the wage rate is fixed to the marginal productivity of labour, 𝑎𝑎𝑖𝑖. To simplify 
the analysis, it is assumed that wages are equal in each country, 𝑎𝑎𝑖𝑖 = 𝑎𝑎ℎ, and are not affected by 
country size, market access, or trade costs. Prices in the manufacturing sector are identical in all 
countries and equal to the markup price over the marginal cost: 𝑝𝑝𝑖𝑖 = 𝜎𝜎 𝜎𝜎 − 1⁄ ,∀𝑐𝑐. With labour 
being the only unit of input, total expenditure 𝐸𝐸𝑖𝑖 in country 𝑐𝑐 is 𝐸𝐸𝑖𝑖 = 𝐿𝐿𝚤𝚤� , effective labour. Effective 
labour is the productivity times the number of workers in each country, 𝐿𝐿𝚤𝚤� ≡ 𝑎𝑎𝑖𝑖𝐿𝐿𝑖𝑖. Finally, the 
number of firms is proportional to gross domestic product (GDP) and set equal to the number of 
the varieties of goods produced in the country, 𝑐𝑐𝑖𝑖 = 𝐿𝐿𝚤𝚤�/(𝑐𝑐𝜎𝜎) (Martin et al. 2008). 

The value of imports of country 𝑐𝑐 from country 𝑗𝑗, 𝑚𝑚𝑖𝑖𝑗𝑗, depends on both countries’ incomes, prices, 
and trade costs, which is a standard gravity equation: 

𝑚𝑚𝑖𝑖𝑗𝑗 ≡ 𝑐𝑐𝑗𝑗𝑝𝑝𝑗𝑗𝑇𝑇𝑖𝑖𝑗𝑗𝑐𝑐𝑖𝑖𝑗𝑗 =  𝐸𝐸𝑖𝑖𝐸𝐸𝑗𝑗 �
𝑝𝑝𝑗𝑗𝑇𝑇𝑖𝑖𝑗𝑗
𝑃𝑃𝑖𝑖
�
1−𝜎𝜎

 [6] 

Utility, under equilibrium conditions, is obtained by setting equation 4 subject to equations 5 and 
6, according to Martin et al. (2008). 

𝑈𝑈𝑖𝑖 = 𝜎𝜎−1
𝜎𝜎
�𝑓𝑓
𝜎𝜎
�
−1
𝜎𝜎−1 �∑ 𝑐𝑐ℎ

1
𝜎𝜎 �𝑚𝑚𝑖𝑖ℎ

𝑇𝑇𝑖𝑖ℎ
�
𝜎𝜎−1
𝜎𝜎𝑅𝑅

ℎ=1 �

𝜎𝜎
𝜎𝜎−1

 [7] 

Equation 7 amounts to the standard gravity model, which supposes that utility increases with trade 
flows and the number of varieties of goods, and decreases with trade costs or trade frictions. This 
can be applied to the situation of conflict and trade to see how conflicts affect these costs and thus 
influence utility. 

From this optimization problem in equation 7, we derive the country’s utility when at peace: 𝑈𝑈𝑖𝑖𝑃𝑃 =
𝑈𝑈(𝑥𝑥𝑖𝑖), where 𝑥𝑥𝑖𝑖 is a vector: 𝑥𝑥𝑖𝑖 ≡ (𝐿𝐿�𝑖𝑖, 𝐿𝐿�𝑗𝑗 , 𝑇𝑇𝑖𝑖𝑗𝑗, 𝑇𝑇𝑖𝑖ℎ). 𝐿𝐿�𝑖𝑖 and 𝐿𝐿�𝑗𝑗 are the effective labour of country 𝑐𝑐 
and 𝑗𝑗 respectively, defined as productivity 𝑎𝑎𝑖𝑖 times the number of workers 𝐿𝐿𝑖𝑖 in each country: 
𝐿𝐿𝚤𝚤� ≡ 𝑎𝑎𝑖𝑖𝐿𝐿𝑖𝑖. The trade costs are captured with 𝑇𝑇𝑖𝑖𝑗𝑗 and 𝑇𝑇𝑖𝑖ℎ. Bilateral trade costs 𝑇𝑇𝑖𝑖𝑗𝑗 are the trade 
costs between countries 𝑐𝑐 and 𝑗𝑗; multilateral trade costs 𝑇𝑇𝑖𝑖ℎ are the trade costs between countries 
𝑐𝑐 and ℎ (where ℎ ≠ 𝑐𝑐, 𝑗𝑗).  

In war, 𝑥𝑥𝑖𝑖  is damaged to the extent of 𝑥𝑥𝑖𝑖(1 − ∆), where ∆≡ (𝜆𝜆𝑖𝑖,𝜆𝜆𝑗𝑗 , −𝜏𝜏𝑏𝑏𝑖𝑖𝑏𝑏𝑏𝑏𝑏𝑏, −𝜏𝜏𝑚𝑚𝑚𝑚𝑏𝑏𝑏𝑏𝑖𝑖). 𝜆𝜆𝑖𝑖 and 𝜆𝜆𝑗𝑗 
are the percentage loss in effective labour, or the loss in production due to conflict; 𝜏𝜏𝑏𝑏𝑖𝑖𝑏𝑏𝑏𝑏𝑏𝑏 and 
𝜏𝜏𝑚𝑚𝑚𝑚𝑏𝑏𝑏𝑏𝑖𝑖 are the increases in bilateral and multilateral trade costs, and they are also in percentage 
terms. War time welfare thus amounts to 𝑈𝑈𝑖𝑖𝑊𝑊 = 𝑈𝑈� 𝑥𝑥𝑖𝑖(1 − ∆)� (Lee and Pyun 2016). 

The loss function of country 𝑐𝑐 can be described as the changes in bilateral and multilateral trade, 
and the loss in production associated with the conflict. This is obtained by combining the loss 
function in equation 3 and the utility function in equation 7 with the optimization conditions: 

𝐿𝐿 = ��1 + 𝜎𝜎
𝜎𝜎−1

� 𝜆𝜆 + 𝜎𝜎. 𝜏𝜏𝑏𝑏𝑖𝑖𝑏𝑏𝑏𝑏𝑏𝑏𝜕𝜕𝑖𝑖𝑗𝑗 + 𝜎𝜎. �𝜏𝜏𝑚𝑚𝑚𝑚𝑏𝑏𝑏𝑏𝑖𝑖 −
𝜆𝜆

𝜎𝜎−1
� �∑ 𝜕𝜕𝑖𝑖ℎ

𝑅𝑅
ℎ≠𝑖𝑖,𝑗𝑗 �� [8] 
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where bilateral import flows 𝜕𝜕𝑖𝑖𝑗𝑗 = 𝑚𝑚𝑖𝑖𝑗𝑗 𝐸𝐸𝑖𝑖⁄  and multilateral import flows 𝜕𝜕𝑖𝑖ℎ = 𝑚𝑚𝑖𝑖ℎ 𝐸𝐸𝑖𝑖⁄  are given 
as ratios of the country’s income. If L, the welfare loss due to the conflict, is large enough, countries 
are willing to avoid conflict (Garfinkel and Skaperdas 2006). 

2.3 Conflict and bilateral and multilateral integration 

Using the loss function in equation 8 and the conditions from equation 5, we determine the effect 
of economic integration on conflict. Bilateral economic integration (captured with the 𝜕𝜕𝑖𝑖𝑗𝑗 
variable) reduces the probability of conflict. This is true when 𝜏𝜏𝑏𝑏𝑖𝑖𝑏𝑏𝑏𝑏𝑏𝑏 > 0, which is to say that 
conflict increases bilateral trade costs:  

𝜕𝜕 Pr�𝑐𝑐𝑐𝑐𝑐𝑐𝑓𝑓𝑏𝑏𝑖𝑖𝑐𝑐𝑏𝑏𝑖𝑖𝑗𝑗�
𝜕𝜕𝜕𝜕𝑖𝑖𝑗𝑗

= 𝜕𝜕𝑃𝑃𝜕𝜕
𝜕𝜕𝜕𝜕

𝜕𝜕𝜕𝜕
𝜕𝜕𝜕𝜕𝑖𝑖𝑗𝑗

= 𝜕𝜕𝑃𝑃𝜕𝜕
𝜕𝜕𝜕𝜕

(𝜎𝜎. 𝜏𝜏𝑏𝑏𝑖𝑖𝑏𝑏𝑏𝑏𝑏𝑏) < 0 [9] 

In the case of multilateral trade integration (captured with the 𝜕𝜕𝑖𝑖ℎ variable for all ℎ ≠ 𝑐𝑐, 𝑗𝑗), which 
serves as a proxy for globalization, the effect is less clear, since Martin et al. (2008) and Lee and 
Pyun (2016) differ in their predictions and findings. There is ultimately a testable hypothesis, which 
hinges on the relationship between 𝜆𝜆 and 𝜏𝜏𝑚𝑚𝑚𝑚𝑏𝑏𝑏𝑏𝑖𝑖 . 

𝜕𝜕 Pr�𝑐𝑐𝑐𝑐𝑐𝑐𝑓𝑓𝑏𝑏𝑖𝑖𝑐𝑐𝑏𝑏𝑖𝑖𝑗𝑗�
𝜕𝜕𝜕𝜕𝑖𝑖ℎ

= 𝜕𝜕𝑃𝑃𝜕𝜕
𝜕𝜕𝜕𝜕

𝜕𝜕𝜕𝜕
𝜕𝜕𝜕𝜕𝑖𝑖ℎ

= 𝜕𝜕𝑃𝑃𝜕𝜕
𝜕𝜕𝜕𝜕
𝜎𝜎. �𝜏𝜏𝑚𝑚𝑚𝑚𝑏𝑏𝑏𝑏𝑖𝑖 −

𝜆𝜆
𝜎𝜎−1

� > 0 𝑐𝑐𝑐𝑐 �𝜏𝜏𝑚𝑚𝑚𝑚𝑏𝑏𝑏𝑏𝑖𝑖 −
𝜆𝜆

𝜎𝜎−1
� < 0 [10] 

𝜕𝜕 Pr�𝑐𝑐𝑐𝑐𝑐𝑐𝑓𝑓𝑏𝑏𝑖𝑖𝑐𝑐𝑏𝑏𝑖𝑖𝑗𝑗�
𝜕𝜕𝜕𝜕𝑖𝑖ℎ

= 𝜕𝜕𝑃𝑃𝜕𝜕
𝜕𝜕𝜕𝜕

𝜕𝜕𝜕𝜕
𝜕𝜕𝜕𝜕𝑖𝑖ℎ

= 𝜕𝜕𝑃𝑃𝜕𝜕
𝜕𝜕𝜕𝜕
𝜎𝜎. �𝜏𝜏𝑚𝑚𝑚𝑚𝑏𝑏𝑏𝑏𝑖𝑖 −

𝜆𝜆
𝜎𝜎−1

� < 0 𝑐𝑐𝑐𝑐 �𝜏𝜏𝑚𝑚𝑚𝑚𝑏𝑏𝑏𝑏𝑖𝑖 −
𝜆𝜆

𝜎𝜎−1
� > 0 [11] 

In equation 10, the conflict results in the large-scale destruction of production capacity or effective 
labour (𝜆𝜆), and the increase in multilateral trade costs is small (low 𝜏𝜏𝑚𝑚𝑚𝑚𝑏𝑏𝑏𝑏𝑖𝑖). An increase in 
multilateral trade integration thus enables bilateral conflict. In equation 11, the conflict does not 
result in the large-scale destruction of production capacity or effective labour (𝜆𝜆), and the increase 
in multilateral trade costs is large (high 𝜏𝜏𝑚𝑚𝑚𝑚𝑏𝑏𝑏𝑏𝑖𝑖). Therefore, an increase in multilateral trade 
integration deters bilateral conflict. The higher the elasticity of substitution between varieties (𝜎𝜎), 
the lower the insurance effect of multilateral trade in the face of conflict. This comes from the 
Dixit-Stiglitz framework, where a ‘high elasticity of substitution lowers welfare gains from 
diversity’ (Martin et al. 2008: 874).  

3 Methodology and data 

This paper uses a quantitative research design, panel data methods such as the standard fixed 
effects estimator, and international trade models such as the gravity model. These models are 
applied to a panel data set containing dyadic combinations of all the countries in the world between 
1976 and 2010 (35 years). This section comprises two subsections. The first subsection discusses 
the composition and dimensions of the data and variables. The second subsection briefly discusses 
the models used in the estimation and modelling process.  

3.1 Variables 

Dependent variable: conflict 

The dependent variable is bilateral conflict, which is obtained from the MID data set (Kenwick et 
al. 2013) and described by Maoz et al. (2018). The MID data set uses a ranking system, based on 
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the level of tension/conflict between bilateral countries. There are three main index variables used 
in this paper: 𝐻𝐻𝐼𝐼𝐻𝐻𝐶𝐶𝑇𝑇𝑖𝑖𝑗𝑗𝑏𝑏, 𝐻𝐻𝐻𝐻𝑆𝑆𝑇𝑇𝐼𝐼𝐿𝐿𝐼𝐼𝑇𝑇𝐻𝐻𝑖𝑖𝑗𝑗𝑏𝑏, and 𝐶𝐶𝐻𝐻𝑁𝑁𝐹𝐹𝐿𝐿𝐼𝐼𝐶𝐶𝑇𝑇𝑖𝑖𝑗𝑗𝑏𝑏. 𝐻𝐻𝐼𝐼𝐻𝐻𝐶𝐶𝑇𝑇𝑖𝑖𝑗𝑗𝑏𝑏 measures the highest 
unidirectional conflict action of every country, in every bilateral relationship, for that specific year. 
This index variable is measured on a scale from one (threat to use force) to 21 (full interstate war). 
𝐶𝐶𝐻𝐻𝑁𝑁𝐹𝐹𝐿𝐿𝐼𝐼𝐶𝐶𝑇𝑇𝑖𝑖𝑗𝑗𝑏𝑏 follows the same dimensions as 𝐻𝐻𝐼𝐼𝐻𝐻𝐶𝐶𝑇𝑇𝑖𝑖𝑗𝑗𝑏𝑏, but it captures the overall level of 
conflict between the country pair. 𝐻𝐻𝐻𝐻𝑆𝑆𝑇𝑇𝐼𝐼𝐿𝐿𝐼𝐼𝑇𝑇𝐻𝐻𝑖𝑖𝑗𝑗𝑏𝑏 also captures the conflict between the country 
pair, but it ranges between one (no militarized action) and five (war). This variable is used to derive 
the probability of conflict variable 𝑃𝑃𝑃𝑃(𝜕𝜕𝐼𝐼𝐷𝐷)𝑖𝑖𝑗𝑗𝑏𝑏, which is defined as 𝐻𝐻𝐻𝐻𝑆𝑆𝑇𝑇𝐼𝐼𝐿𝐿𝐼𝐼𝑇𝑇𝐻𝐻𝑖𝑖𝑗𝑗𝑏𝑏 ≥ 3. To 
improve the analysis, this paper distinguishes between threats and actions. From level three 
(display of force) upwards, countries physically engage in conflict actions, which have a greater 
effect than threats to use force (level two). Table A1 in the Appendix provides the statistics on the 
frequency of each type of conflict. The complete list is available in Table A2. 

Independent variables 

International economic integration is divided into formal EIAs and informal integration actions. 
Formal economic integration is captured by Bergstrand’s (2017) six-level EIA index variable. This 
variable includes no agreement, non-reciprocal PTA, reciprocal PTA, FTA, customs union, 
common market, and economic union (Bergstrand 2017). Table A3 in the Appendix provides 
further details on the frequency of these variables. The informal integration action variables 
represent how countries act apart from the formal economic agreements signed by the countries’ 
policymakers. These variables capture monetary integration, correlating the bilateral exchange rate 
of each country with the US. Economic integration, or the relative consumption growth 
correlation, is calculated by applying the Hodrick-Prescott filter to each country’s real 
consumption, to obtain the cyclical component and their comovements. The data is obtained from 
Penn World Table (PWT) 9.0 (Feenstra et al. 2015). Political integration is calculated by comparing 
two countries’ UN voting patterns and is obtained from Voeten (2017). The voting patterns are 
calculated using four-year rolling average correlations, to minimize the endogenous effect of 
shocks from conflicts. The monetary and economic integration variables vary between minus one 
and one, and political integration ranges between zero and one.  

The economic variables consist firstly of the total factor productivity (TFP) variable 𝑇𝑇𝐹𝐹𝑃𝑃𝑖𝑖𝑏𝑏, which 
approximates each country’s relative productivity based on the country’s average years of 
schooling and the returns to education. This is obtained from the PWT (Feenstra et al. 2015). 
Secondly, the GDP variables 𝑐𝑐𝑙𝑙𝐷𝐷𝑃𝑃𝑖𝑖𝑏𝑏 and 𝑐𝑐𝑙𝑙𝐷𝐷𝑃𝑃𝑗𝑗𝑏𝑏 are the nominal GDPs of each country in the 
dyadic pair. These are obtained from the Centre d’études prospectives et d’informations 
internationals (CEPII) database (Head et al. 2010). Nominal GDP figures are expressed in natural 
logarithms. 

The final two variables are bilateral trade in goods 𝑐𝑐𝑇𝑇𝑙𝑙𝑎𝑎𝑙𝑙𝑙𝑙𝑖𝑖𝑗𝑗𝑏𝑏, and bilateral trade in capital 
𝑐𝑐𝐶𝐶𝑎𝑎𝑝𝑝𝑐𝑐𝑐𝑐𝑎𝑎𝑐𝑐𝑖𝑖𝑗𝑗𝑏𝑏. Bilateral trade in goods is expressed in natural logarithms and calculated using the 
nominal sum of exports and imports; it is obtained from the UN Comtrade (2017) database. The 
capital trade variable 𝑐𝑐𝐶𝐶𝑎𝑎𝑝𝑝𝑐𝑐𝑐𝑐𝑎𝑎𝑐𝑐𝑖𝑖𝑗𝑗𝑏𝑏 is a proxy variable calculated from the logged nominal sum of 
the bilateral aggregate capital stock; it is obtained from the PWT (Feenstra et al. 2015). This serves 
as a good approximation for the level of bilateral capital trade: bilateral capital flows are not well 
recorded or measured, but are highly correlated with each country’s aggregate capital stock. 

The main gravity control variables are 𝑐𝑐𝑙𝑙𝑐𝑐𝑙𝑙𝑐𝑐𝑎𝑎𝑐𝑐𝑐𝑐𝑙𝑙𝑖𝑖𝑗𝑗, 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑖𝑖𝑗𝑗 , 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑖𝑖𝑗𝑗 , 𝑐𝑐𝑙𝑙𝑐𝑐𝑎𝑎𝑐𝑐𝑖𝑖𝑗𝑗, and 
𝑐𝑐𝑎𝑎𝑐𝑐𝑐𝑐𝑐𝑐𝑎𝑎𝑐𝑐𝑙𝑙𝑖𝑖𝑗𝑗, obtained from the CEPII database (Head et al. 2010). 𝑐𝑐𝑙𝑙𝑐𝑐𝑙𝑙𝑐𝑐𝑎𝑎𝑐𝑐𝑐𝑐𝑙𝑙𝑖𝑖𝑗𝑗 is the logged 
distance between the two countries; the other variables are dummy variables indicating whether 
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the two countries are next to each other, have colonial ties, have legal systems of the same origin, 
or share a common language spoken by at least nine per cent of each country’s population.  

Lastly, all the political variables come from the Polity IV (2014) data set. Polity IV rates a country’s 
relative democracy and autocracy levels on a scale of zero to 10 (Marshall 2015). This data is used 
to represent each country’s democracy score (𝐷𝐷𝑙𝑙𝑚𝑚𝑐𝑐𝑐𝑐𝑖𝑖𝑏𝑏 and 𝐷𝐷𝑙𝑙𝑚𝑚𝑐𝑐𝑐𝑐𝑗𝑗𝑏𝑏) and autocracy score 
(𝐻𝐻𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑖𝑖𝑏𝑏 and 𝐻𝐻𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑗𝑗𝑏𝑏) to calculate a dummy variable where both countries have a democracy 
score above five (𝐶𝐶𝑐𝑐𝑚𝑚𝐷𝐷𝑙𝑙𝑚𝑚𝑐𝑐𝑐𝑐𝑖𝑖𝑗𝑗𝑏𝑏) and an autocracy score above five (𝐶𝐶𝑐𝑐𝑚𝑚𝐻𝐻𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑖𝑖𝑗𝑗𝑏𝑏). It is also 
used to calculate an overall political similarity index, 𝐻𝐻𝑂𝑂𝑙𝑙𝑙𝑙𝑎𝑎𝑐𝑐𝑐𝑐𝑙𝑙𝑐𝑐𝑂𝑂𝐷𝐷𝑐𝑐𝑐𝑐𝑐𝑐𝑖𝑖𝑗𝑗𝑏𝑏, which measures the 
absolute difference in Polity IV scores between the two countries.  

3.2 Empirical models 

Bilateral fixed effect models 

The first part of the analysis uses time and country fixed effects to analyse the relationship between 
bilateral trade and bilateral conflict, using the trade model of Gillman (2011). Fixed effects capture 
the year-specific and country pair-specific characteristics of the model. They reduce the effect of 
unobserved variables, and reduce the statistical endogeneity between conflict and trade. These 
results are presented in Table 1. This model takes the following form: 

 𝐻𝐻𝐼𝐼𝐻𝐻𝐶𝐶𝑇𝑇𝑖𝑖𝑗𝑗𝑏𝑏 = 𝛽𝛽0 + 𝛽𝛽1𝑐𝑐𝑇𝑇𝑙𝑙𝑎𝑎𝑙𝑙𝑙𝑙𝑖𝑖𝑗𝑗𝑏𝑏 + 𝛽𝛽2𝑐𝑐𝐶𝐶𝑎𝑎𝑝𝑝𝑐𝑐𝑐𝑐𝑎𝑎𝑐𝑐𝑖𝑖𝑗𝑗𝑏𝑏 + 𝛽𝛽3𝑇𝑇𝐹𝐹𝑃𝑃𝑖𝑖𝑏𝑏 + 𝛿𝛿𝑏𝑏 + 𝜃𝜃𝑖𝑖  [12] 

where 𝑐𝑐 is the origin country, 𝑗𝑗 is the destination country, 𝑐𝑐 is the time variable (𝑐𝑐 ∈ 1976 −
2010), 𝛿𝛿𝑏𝑏 represents unobserved time fixed effects, and 𝜃𝜃𝑖𝑖 represents unobserved country pair 
fixed effects.  𝐻𝐻𝐼𝐼𝐻𝐻𝐶𝐶𝑇𝑇𝑖𝑖𝑗𝑗𝑏𝑏 measures the unilateral conflict action from country 𝑐𝑐 to country 𝑗𝑗. 
𝑐𝑐𝑇𝑇𝑙𝑙𝑎𝑎𝑙𝑙𝑙𝑙𝑖𝑖𝑗𝑗𝑏𝑏 is defined as the log weighted sum of exports and imports of country 𝑐𝑐; 𝑐𝑐𝐶𝐶𝑎𝑎𝑝𝑝𝑐𝑐𝑐𝑐𝑎𝑎𝑐𝑐𝑖𝑖𝑗𝑗𝑏𝑏 is 
a proxy variable for capital flows captured by the log weighted aggregated capital stock of country 
𝑐𝑐.  

Gravity model 

The rest of the paper is based on the gravity model literature, which follows on from the theoretical 
framework. The gravity equation is the preferred approach used in analysing the partial (or direct) 
effect of policy-based variables on bilateral trade flows (Baier et al. 2014). It allows the separation 
and analysis of variables that are typically captured by country pair fixed effects in the standard 
panel methodology. The gravity model is used to evaluate the change in bilateral trade costs, 𝜏𝜏𝑏𝑏𝑖𝑖𝑏𝑏𝑏𝑏𝑏𝑏, 
and multilateral trade costs, 𝜏𝜏𝑚𝑚𝑚𝑚𝑏𝑏𝑏𝑏𝑖𝑖 , associated with conflict and international economic integration. 
We adapt equation 6 to conform to the gravity model literature and obtain an equation that 
separates these costs:  

𝑚𝑚𝑖𝑖𝑗𝑗𝑏𝑏 = 𝐸𝐸𝑖𝑖𝑖𝑖𝐸𝐸𝑗𝑗𝑖𝑖
𝐸𝐸ℎ𝑖𝑖

�𝑇𝑇𝑖𝑖𝑗𝑗𝑖𝑖
𝑇𝑇𝑖𝑖ℎ𝑖𝑖

�
1−𝜎𝜎

 [13] 

Both the bilateral and multilateral trade costs are separated into non-policy-related variables 
(distance, contiguity, colonial links, common language, common legal origin), policy-related 
variables (EIA, monetary union, economic union, political union), and conflict. 

𝑇𝑇𝑖𝑖𝑗𝑗𝑏𝑏 = 𝑙𝑙𝑖𝑖𝑗𝑗
𝛿𝛿1exp (𝛿𝛿2𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑖𝑖𝑗𝑗 + 𝛿𝛿3𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑖𝑖𝑗𝑗 + 𝛿𝛿4𝑐𝑐𝑎𝑎𝑐𝑐𝑐𝑐𝑖𝑖𝑗𝑗 + 𝛿𝛿5𝑐𝑐𝑙𝑙𝑐𝑐𝑎𝑎𝑐𝑐𝑖𝑖𝑗𝑗 +  𝜌𝜌1𝐸𝐸𝐼𝐼𝐻𝐻𝑖𝑖𝑗𝑗𝑏𝑏 +

𝜌𝜌2𝐸𝐸𝑥𝑥𝐶𝐶𝑐𝑐𝑙𝑙𝑙𝑙𝑖𝑖𝑗𝑗𝑏𝑏 + 𝜌𝜌3𝐶𝐶𝑐𝑐𝑐𝑐𝐶𝐶𝑐𝑐𝑙𝑙𝑙𝑙𝑖𝑖𝑗𝑗𝑏𝑏 + 𝜌𝜌4𝑈𝑈𝑁𝑁𝑈𝑈𝑐𝑐𝑐𝑐𝑆𝑆𝑐𝑐𝑚𝑚𝑖𝑖𝑗𝑗𝑏𝑏 + 𝜌𝜌5𝐶𝐶𝐻𝐻𝑁𝑁𝐹𝐹𝐿𝐿𝐼𝐼𝐶𝐶𝑇𝑇𝑖𝑖𝑗𝑗𝑏𝑏) [14] 
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where 𝑇𝑇𝑖𝑖𝑗𝑗𝑏𝑏 is the bilateral trade costs; 𝑙𝑙𝑖𝑖𝑗𝑗 is the bilateral distance; and 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑖𝑖𝑗𝑗 , 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑖𝑖𝑗𝑗 , 𝑐𝑐𝑎𝑎𝑐𝑐𝑐𝑐𝑖𝑖𝑗𝑗, 
and 𝑐𝑐𝑙𝑙𝑐𝑐𝑎𝑎𝑐𝑐𝑖𝑖𝑗𝑗 are the aforementioned controls. 𝐸𝐸𝐼𝐼𝐻𝐻𝑖𝑖𝑗𝑗𝑏𝑏 is the formal EIA measure. The informal 
integration variables are 𝐸𝐸𝑥𝑥𝐶𝐶𝑐𝑐𝑙𝑙𝑙𝑙𝑖𝑖𝑗𝑗𝑏𝑏, the monetary integration variable; 𝐶𝐶𝑐𝑐𝑐𝑐𝐶𝐶𝑐𝑐𝑙𝑙𝑙𝑙𝑖𝑖𝑗𝑗𝑏𝑏, the economic 
integration variable; and 𝑈𝑈𝑁𝑁𝑈𝑈𝑐𝑐𝑐𝑐𝑆𝑆𝑐𝑐𝑚𝑚𝑖𝑖𝑗𝑗𝑏𝑏, the political integration variable. 𝐶𝐶𝐻𝐻𝑁𝑁𝐹𝐹𝐿𝐿𝐼𝐼𝐶𝐶𝑇𝑇𝑖𝑖𝑗𝑗𝑏𝑏 is the 21-
level conflict index variable. 

Combining equations 13 and 14, and taking the logs both sides, we obtain the standard gravity 
model:  

𝑐𝑐𝑐𝑐(𝑚𝑚𝑖𝑖𝑗𝑗𝑏𝑏) = 𝑐𝑐𝑐𝑐 �𝐺𝐺𝐺𝐺𝑃𝑃𝑖𝑖𝑖𝑖𝐺𝐺𝐺𝐺𝑃𝑃𝑗𝑗𝑖𝑖
𝐺𝐺𝐺𝐺𝑃𝑃ℎ𝑖𝑖

� + (1 − 𝜎𝜎)�𝛿𝛿1 ln�𝑙𝑙𝑐𝑐𝑙𝑙𝑐𝑐𝑖𝑖𝑗𝑗� +  𝛿𝛿2𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑖𝑖𝑗𝑗 + 𝛿𝛿3𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑖𝑖𝑗𝑗 +

𝛿𝛿4𝑐𝑐𝑎𝑎𝑐𝑐𝑐𝑐𝑖𝑖𝑗𝑗 + 𝛿𝛿5𝑐𝑐𝑙𝑙𝑐𝑐𝑎𝑎𝑐𝑐𝑖𝑖𝑗𝑗� + (1 − 𝜎𝜎)�𝜌𝜌1𝐸𝐸𝐼𝐼𝐻𝐻𝑖𝑖𝑗𝑗𝑏𝑏 +  𝜌𝜌2𝐸𝐸𝑥𝑥𝐶𝐶𝑐𝑐𝑙𝑙𝑙𝑙𝑖𝑖𝑗𝑗𝑏𝑏 + 𝜌𝜌3𝐶𝐶𝑐𝑐𝑐𝑐𝐶𝐶𝑐𝑐𝑙𝑙𝑙𝑙𝑖𝑖𝑗𝑗𝑏𝑏 +
 𝜌𝜌4𝑈𝑈𝑁𝑁𝑈𝑈𝑐𝑐𝑐𝑐𝑆𝑆𝑐𝑐𝑚𝑚𝑖𝑖𝑗𝑗𝑏𝑏� +  (1 − 𝜎𝜎)[ 𝜌𝜌5𝐻𝐻𝐼𝐼𝐻𝐻𝐶𝐶𝑇𝑇𝑖𝑖𝑗𝑗𝑏𝑏]  [15] 

Equation 15 is the standard gravity equation that is used in Tables 2 and 3 to analyse the effects 
of international economic integration and conflict on bilateral and multilateral trade costs or trade 
frictions. This equation is also used to test the robustness of the integration variables. 

Augmented gravity framework 

Building on equation 15, we augment the model to help analyse the cost effect, or frictions, of 
integration and trade on conflict, much as in the analysis of the standard gravity equation. This 
augmented model is more a gravity framework than an established model (Martin et al. 2008). These 
conflict costs reduce the level and probability of conflict and act as a deterrent against conflict, by 
increasing the implicit costs and frictions associated with conflicts. These augmented gravity 
equations are the key part of this paper:  

𝐶𝐶𝐻𝐻𝑁𝑁𝐹𝐹𝐿𝐿𝐼𝐼𝐶𝐶𝑇𝑇𝑖𝑖𝑗𝑗𝑏𝑏 = 𝛾𝛾0 + 𝛾𝛾1𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑙𝑙𝑐𝑐𝑐𝑐𝑙𝑙𝑖𝑖𝑗𝑗𝑏𝑏 + 𝛾𝛾2𝑐𝑐𝑐𝑐 �
𝑚𝑚𝑖𝑖𝑗𝑗𝑖𝑖

𝐸𝐸𝑖𝑖𝑖𝑖
+ 𝑚𝑚𝑗𝑗𝑖𝑖𝑖𝑖

𝐸𝐸𝑗𝑗𝑖𝑖
� + 𝛾𝛾3𝑐𝑐𝑐𝑐 �∑

𝑚𝑚𝑖𝑖ℎ𝑖𝑖
𝐸𝐸𝑖𝑖𝑖𝑖

+ 𝑚𝑚𝑗𝑗ℎ𝑖𝑖

𝐸𝐸𝑗𝑗𝑖𝑖
𝑅𝑅
ℎ≠𝑖𝑖,𝑗𝑗 � [16] 

Pr�𝜕𝜕𝐼𝐼𝐷𝐷𝑖𝑖𝑗𝑗𝑏𝑏� = 𝜔𝜔0 + 𝜔𝜔1𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑙𝑙𝑐𝑐𝑐𝑐𝑙𝑙𝑖𝑖𝑗𝑗𝑏𝑏 + 𝜔𝜔2𝑐𝑐𝑐𝑐 �
𝑚𝑚𝑖𝑖𝑗𝑗𝑖𝑖

𝐸𝐸𝑖𝑖𝑖𝑖
+ 𝑚𝑚𝑗𝑗𝑖𝑖𝑖𝑖

𝐸𝐸𝑗𝑗𝑖𝑖
� + 𝜔𝜔3𝑐𝑐𝑐𝑐 �∑

𝑚𝑚𝑖𝑖ℎ𝑖𝑖
𝐸𝐸𝑖𝑖𝑖𝑖

+ 𝑚𝑚𝑗𝑗ℎ𝑖𝑖

𝐸𝐸𝑗𝑗𝑖𝑖
𝑅𝑅
ℎ≠𝑖𝑖,𝑗𝑗 � [17] 

The estimation results of equation 16 are presented in Table 4, and they present the level analysis 
of conflict using the augmented gravity framework. Equation 17 is used in Table 5, and it uses a 
random effect logistic regression model to present the probability analysis of conflict and 
integration. 
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4 Empirical results 

The main results are presented in Tables 1–5. Table 1 uses Gillman’s (2011) model and presents 
the baseline results, determining the effect of bilateral trade in goods and capital on bilateral 
conflict. Tables 2 and 3 use a standard gravity equation to examine the effect of conflict and 
integration on bilateral and multilateral trade. This also serves as the main robustness check for 
the validity of the integration. Tables 4 and 5 build on these results and use the augmented gravity 
framework to examine the effect of international integration on bilateral conflict in levels terms 
(Table 4) and, using a logit model, in probability terms (Table 5). Tables 2–5 analyse the validity 
of the formal and informal integration variables by examining them separately and then 
incrementally combining them. Regression 5 in each table serves as the main equation and subject 
of analysis. 

Please note that where conflict is the dependent variable, it is not the exact value of the coefficient 
that is important, but rather its relative magnitude, sign, and significance—and the relationship 
they imply. This is due to the nature of the conflict variable. Figure 1 clearly shows that the 
differences between the levels of conflict are not all equal. Additionally, there are discrepancies 
when we quantify the phenomenon of conflict, such as the possibility of human perception error, 
or the finely nuanced differences between different levels of conflict. Our use of the data set in 
this paper is motivated by the robustness of this data set, its variability, its predominance in the 
literature, and the fact that it is constantly being scrutinized and revised.  

4.1 Baseline forecast: trade as a deterrent against conflict 

This model, represented by equation 12, uses both year and country pair fixed effects to control 
for heterogeneity, and serves as the baseline for the output. It is presented in Table 1. Regressions 
1 and 2 show that trade in both goods and capital reduces bilateral conflict, with regression 2 
showing that it is robust when accounting for differences in productivity. Regression 3 takes on a 
dynamic form by adding a lagged conflict variable,  𝐻𝐻𝐼𝐼𝐻𝐻𝐶𝐶𝑇𝑇𝑖𝑖𝑏𝑏−1. The dynamic model measures the 
degree of persistence of conflict and upholds the findings of regressions 1 and 2. Regression 4 
finds similar results by using the lagged trade variables 𝑐𝑐𝑇𝑇𝑙𝑙𝑎𝑎𝑙𝑙𝑙𝑙𝑖𝑖𝑏𝑏−1 and 𝑐𝑐𝐶𝐶𝑎𝑎𝑝𝑝𝑐𝑐𝑐𝑐𝑎𝑎𝑐𝑐𝑖𝑖𝑏𝑏−1 as a final 
robustness check.  

TFP has a consistent statistically significant negative sign, indicating that higher levels of 
productivity are associated with lower levels of conflict. This is likely due to the fact that more 
productive countries tend to be more restrained, because they are better integrated into the world 
economy, they understand the benefits of mutually beneficial trade over conquest, and they 
typically have alternative routes to achieving their goals (Liberman 1993). The effect of 
governmental type on conflict is common in the conflict deterrence literature. As expected, higher 
levels of democracy are negatively correlated with conflict, and autocracy is positively correlated 
(regressions 5 and 6). Regressions 7 and 8 reaffirm these results by looking at the presence of 
shared democracy (regression 7) and autocracy (regression 8). Regression 9 indicates that larger 
differences in governmental types are associated with higher levels of conflict. 
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Source: author’s calculations. 

4.2 Gravity model: effect of conflict on trade, and robustness checks 

Bilateral trade integration 

The empirical results presented in Tables 2 and 3 are modelled using equation 15, and determine 
the effect of conflict and economic integration on bilateral trade (Table 2) and multilateral trade 
(Table 3). This trade cost analysis provides the context for the rest of the paper. Table 2 indicates 
that all four of the economic integration variables (both formal and informal) have a statistically 
significant positive effect on trade. Therefore we conclude that deeper levels of integration increase 
trade between bilateral country pairs, and the formal EIA variable gains explanatory power by 
adding the three informal integration variables. In the model in regression 5, other things being 
equal, a one-unit (level) increase in formal EIAs on average leads to a 19.4 per cent increase in 
bilateral trade. The more integrated two countries are, the smaller the bilateral trade frictions. 
Fewer trade barriers mean lower trade costs and thus increased trade. 
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Source: author’s calculations. 
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Source: author’s calculations. 
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If the exchange rate correlation increases by one percentage point, bilateral trade increases by 0.021 
per cent—consistent with economic theory. The more two countries’ exchange rates are 
correlated, the easier it is for them to convert their currencies and trade with each other. If the two 
currencies are correlated over a long period, or if their exchange rates are relatively predictable, 
economic actors are better able to do long-term planning, increasing efficiency and profits. If there 
is exchange rate volatility, economic actors are more reluctant to trade, due to the uncertainty of 
future investment returns and profits.  

If the consumption correlation increases by one percentage point, then bilateral trade increases by 
0.033 per cent—consistent with economic theory, which indicates that changes in trade and 
consumption are highly correlated. The more closely two countries’ consumption growths are 
correlated, the lower the bilateral trade frictions and the higher the international consumption risk-
sharing, making them susceptible to common shocks (Fitzgerald 2012). Additionally, the more 
closely these countries’ business cycles are correlated, the more they trade and use each other’s 
products in their production processes (Kose and Yi 2002). This is known as the demand and 
supply spillover channel. Both countries use local and foreign intermediate goods to produce their 
final goods. An increase in the local demand for final goods leads to a demand increase for foreign 
intermediate goods, which increases trade and the relative consumption growth correlation 
between the countries.  

If the UN voting similarity increases by one percentage point, then bilateral trade increases by 
0.653 per cent. This is likely due to the sociopolitical similarities captured with this variable. The 
more similar two countries are, the closer their cultural, historical, and political ties are, and the 
more likely they are to establish deeper trade ties. It is easier for actors in such countries to 
understand the motivations of their counterparts in other countries and trade with them.  

Multilateral trade integration 

Multilateral trade (Table 3) differs from bilateral trade, most likely due to the indirect nature in 
which the bilateral variables affect the multilateral. Formal bilateral economic integration, i.e. EIAs, 
increases multilateral trade. This is linked to the opening-up effect: the more two countries 
integrate with each other, the more likely they are to integrate with other countries. Even if these 
countries have no formal EIA with any other country, by opening up they are already better 
connected with the world economy, and are subject to the international forces of supply and 
demand. This indirectly forces these countries to specialize and trade based on their comparative 
advantage, increasing their efficiency and welfare. The picture looks different for the informal 
integration variables. 

Increased monetary integration increases multilateral trade, likely due to the decreased exchange 
rate volatility captured by this variable. As countries’ exchange rates stabilize, they are better able 
to trade with both their bilateral partners and the rest of the world. Political integration has an 
unexpected negative sign, implying that the more similarly two countries vote in the UN, the less 
they trade with the rest of the world. Economic integration has no conclusive results and is not 
significant in regression 5. This is unexpected, since economic theory suggests that as countries’ 
relative consumption growths synchronize they are better integrated with the world economy and 
should trade more with the rest of the world. Either these results are due to the failure of 
international consumption risk-sharing between countries at different levels of development, or 
they are caused by the multicollinearity between economic integration and the EIA variable. In 
regression 2 the economic integration variable takes on the expected positive sign, indicating that 
problems with multicollinearity are the likely cause of the mixed results. 
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Conflict and the World Trade Organization 

Higher levels of bilateral conflict, 𝐶𝐶𝐻𝐻𝑁𝑁𝐹𝐹𝐿𝐿𝐼𝐼𝐶𝐶𝑇𝑇𝑖𝑖𝑗𝑗𝑏𝑏, reduce both bilateral and multilateral trade. A 
one-unit increase in the level of conflict reduces bilateral trade by five per cent and multilateral 
trade by 1.3 per cent, statistically significant at a one per cent level. As expected, bilateral trade is 
more sensitive than multilateral trade, likely due to the indirect way in which bilateral conflict 
affects multilateral trade, such as by increasing trade and production costs. These results seem to 
favour Lee and Pyun’s (2016) hypothesis, with high multilateral costs associated with conflict: 
multilateral trade is expected to deter conflict.  

If both countries are part of the World Trade Organization (WTO), which is a proxy for global 
trade integration, bilateral and multilateral trade increases. This conforms to the trade literature, as 
the WTO promotes free and fair trade between member states. This variable is correlated with the 
EIA variable, and this multicollinearity is likely the reason why some regressions in Table 3 have 
different signs. The main findings in regression 5 indicate that, after the proper controls are added, 
both bilateral and multilateral trade increases in countries that are part of the WTO. 

4.3 Effect of trade and economic integration on conflict 

Extending the baseline estimations, Tables 4 and 5 use the augmented gravity framework in 
equations 16 and 17 to examine the effect of trade and integration on conflict. Table 4 uses a levels 
analysis, and Table 5 uses a logit model for the probability analysis. In Table 5, regressions 1–5 
present the logit model results, and regressions 6–10 convert them into odds ratios. For inference 
purposes, it is important to note that the explanatory variables’ effect on conflict has both a trade-
related and a conflict-related explanation. The trade-related reasons are linked with the trade costs 
determined in Tables 2 and 3, where a positive relationship with bilateral or multilateral trade deters 
conflict by increasing trade costs, as in the case of EIAs. The conflict-related reasons are linked to 
conflict costs, where a positive relationship means that they enable bilateral conflict, as in the case 
of contiguity.  

Integration variables analysis 

In Tables 4 and 5, both the formal and informal integration variables have the expected negative 
signs and are statistically significant, with the sole exception of political integration in Table 5, 
regression 5. We can conclude that higher levels of integration lead to a reduction in bilateral 
conflict. In Table 5, all three informal integration variables are statistically significant and negative, 
but in the combined model the political integration proxy (UN voting similarity) is not statistically 
significant. This differs from the combined model in Table 4 and is likely due to the random effect 
logit model used in Table 5, which does not control for the effect of time. Figure 1 indicates that 
time has a direct effect on conflict, with bilateral conflicts drastically decreasing since 2000. 
Similarly, following the end of the Cold War in 1989, a major geopolitical shift occurred, which 
likely affected each country’s UN voting pattern. We conclude that time is likely the cause of the 
statistically insignificant political integration variable in regression 5. 

Higher levels of formal integration decrease both the level and the probability of bilateral conflict. 
This is likely due to economic- and conflict-related factors. Economically, higher levels of 
integration mean that the countries are more closely integrated and thus benefit from a mutually 
beneficial economic relationship. The more they are integrated, the higher the cost of war and the 
associated opportunity costs for unhindered free trade. This relationship also makes sense when 
we consider the conflict-related reasons. Formal EIAs, especially higher-level EIAs, typically have 
systems that help resolve disputes and prevent them from escalating. This means that conflicts are 
less likely to occur, and if they do occur, they are less intense. 
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Source: author’s calculations. 
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Source: author’s calculations. 

Table 4 shows that, other things being equal, a one-unit increase in EIA, or a step deeper into 
formal integration, reduces conflict by between 0.027 and 0.034 units at a one per cent level of 
significance. According to Table 5, each additional step of deeper integration decreases the odds 
of conflict by between 20.86 per cent and 22.03 per cent, other things being equal. This is calculated 
using the odds ratio (or) by simply calculating 𝑐𝑐𝑙𝑙 − 1, which roughly gives the percentage of a 
one-unit increase in EIA versus the odds of the alternative. 

The informal international integration action variables are all negatively related to conflict. Each 
additional informal integration action further decreases bilateral conflict. Deeper levels of 
economic integration decrease the level and probability of bilateral conflict. The closer two 
countries’ economies are linked, the more their business and trade cycles are in sync. They also 
have higher consumption risk-sharing and are susceptible to common shocks (Kose and Yi 2002). 
This shared risk serves as a disincentive to go to war. Bilateral trading partners favour peaceful 
trade and production to minimize disruptions and shocks to their economies. Monetary integration 
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decreases both the level and the probability of bilateral conflict, since the more correlated their 
exchange rates are, the more the countries benefit from unhindered trade. Shocks through conflict 
can cause unexpected currency fluctuations that hinder optimal levels of trade and production.  

Increased political integration also decreases the level and probability of bilateral conflict. As 
established in Table 2, the closer two countries are integrated politically, the more they trade, and 
the higher the implicit trade costs are should they enter into a dispute. The opportunity cost is the 
first reason, but the main reason is more sociopolitical and less economic. The more similar the 
two countries’ UN voting patterns are, the more similar the countries are culturally and historically, 
and the more they share common interests. These similarities and shared common interests foster 
a mutually beneficial relationship that discourages conflict. 

Bilateral and multilateral trade openness 

Based on the multilateral trade openness variable 𝑐𝑐𝑇𝑇𝑙𝑙𝑎𝑎𝑙𝑙𝑙𝑙𝑃𝑃𝑐𝑐𝑇𝑇𝑖𝑖𝑗𝑗𝑏𝑏 in Tables 4 and 5, we conclude 
that multilateral trade openness decreases both the level and the probability of bilateral conflict, 
contradicting the predictions of Martin et al. (2008). This is likely due to the fact that modern-day 
conflicts do not lead to the large-scale destruction of production capabilities 𝜆𝜆, and multilateral 
trade costs 𝜏𝜏𝑚𝑚𝑚𝑚𝑏𝑏𝑏𝑏𝑖𝑖 are larger as globalization increases. We can reasonably conclude that 𝜏𝜏𝑚𝑚𝑚𝑚𝑏𝑏𝑏𝑏𝑖𝑖 >
𝜆𝜆 (𝜎𝜎 − 1)⁄ . Multilateral trade integration serves as a deterrent against bilateral conflict. Shared 
membership of the WTO also decreases the level and probability of conflict. These results prove 
that both bilateral and multilateral trade integration decreases conflict, which means that all aspects 
of integration and globalization decrease bilateral conflict. The more a country is integrated into 
the global economy, the more restrained and less conflict-prone it is.  

Bilateral goods trade 𝑐𝑐𝑇𝑇𝑙𝑙𝑎𝑎𝑙𝑙𝑙𝑙𝑖𝑖𝑗𝑗𝑏𝑏 has a statistically significant (at a one per cent level) negative 
relationship with conflict; even after controls for the effects of integration (both formal and 
informal), it remains persistent in decreasing bilateral conflict. This is consistent with the results 
shown in Table 1. Bilateral capital trade 𝑐𝑐𝐶𝐶𝑎𝑎𝑝𝑝𝑐𝑐𝑐𝑐𝑎𝑎𝑐𝑐𝑖𝑖𝑗𝑗𝑏𝑏 is statistically significant in Table 4, but in the 
logit model in Table 5 it varies. As with the political integration variable, this is likely caused by the 
random effects used in the logit estimation. It is likely endogenously correlated with the error term, 
which includes the time variable controlled for with time fixed effects in Table 4.  

5 Conclusion 

In the era of increasing globalization, the depth and number of formal EIAs is increasing over 
time. With this increased economic integration, countries are expected to rely more on the global 
economy as they become more reliant on each other. These countries are increasingly subject to 
the international economic forces of demand and supply, which favour peaceful production over 
war and conquest. This paper adds to the globalization literature by highlighting a positive aspect 
of globalization and increased economic integration, counterbalancing some of the negative 
aspects, such as increased international inequality (Milanovic 2016). The more closely integrated 
countries are, the closer their economies become. Increased interconnectivity constrains countries, 
as the welfare from war is lower than that from peace, mutually beneficial trade, and production. 
This is linked to the deadweight loss associated with war and conflict, and it is explained by the 
increased ability of the international community to enforce international rules and laws, and to 
punish rough states with effective multilateral sanctions (Neack et al. 1995).  

Additionally, in this period of increased economic integration, countries share a similar fate: if one 
country goes to war, it causes a ripple effect, or shock, that negatively affects the rest of the world 
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economy. The more countries integrate, the bigger this effect. In the face of this problem, 
countries can choose either to start to isolate themselves from the world economy and its shocks 
but lose out on its benefits, or to seek to prevent these shocks from occurring, thereby ensuring 
longer periods of stability and peace. The increased welfare from integration entices countries to 
continue integrating, which directly and indirectly deters conflict. Since conflicts are exogenous, 
these results do not predict that conflicts will stop as economic integration increases. Instead they 
indicate that conflicts are expected to decrease in likelihood and intensity compared with a world 
of isolationists. 

This paper serves as a call for further research into the conflict-deterring effects of other economic 
integration phenomena. This paper also advocates the expansion of the EIA literature to include 
other measurements that map aspects of international economic integration and improve the 
current formal EIA variable. International integration goes beyond the actions of governments: 
citizens and companies drive the domestic and global economies, and their actions do not 
necessarily align with formal government policies. With an expansion of the EIA literature and the 
economics conflict deterrence literature, the relationship between integration, trade, and conflict 
might be better understood. This further research could potentially examine the effects of other 
economic policies on conflict, and this creates boundless possibilities to better understand conflict 
in the context of a newly expanded economics conflict deterrence literature. 
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Appendix 

Table A1: Conflict level frequencies  

Conflict level Frequency Percentage Cumulative 
1 58 1.99 1.99 
2 3 0.10 2.10 
3 2 0.07 2.17 
4 2 0.07 2.24 
5 0 0 2.24 
6 0 0 2.24 
7 413 14.20 16.44 
8 89 3.06 19.50 
9 0 0 19.50 
10 8 0.28 19.77 
11 148 5.09 24.86 
12 109 3.75 28.61 
13 64 2.20 30.81 
14 46 1.58 32.39 
15 197 6.77 39.17 
16 486 16.71 55.88 
17 1,000 34.39 90.27 
18 4 0.14 90.41 
19 0 0 90.41 
20 238 8.18 98.59 
21 41 1.41 100.00 
Total 2908 100.00  

Source: Maoz et al. (2018). 

Table A2: MID levels 

Hostility level 𝐻𝐻𝐻𝐻𝑆𝑆𝑇𝑇𝐼𝐼𝐿𝐿𝐼𝐼𝑇𝑇𝐻𝐻𝑖𝑖𝑗𝑗𝑏𝑏 𝐻𝐻𝐼𝐼𝐻𝐻𝐶𝐶𝑇𝑇𝑖𝑖𝑏𝑏 Highest action 
No militarized action 1 0 No militarized action 
Threat to use force 2 1 

2 
3 
4 
5 
6 

Threat to use forces 
Threat to blockade 
Threat to occupy territory 
Threat to declare war 
Threat to use CBR weapons 
Threat to join war 

Display of force 3 7 
8 
9 
10 
11 
12 

Show of force 
Alert 
Nuclear alert 
Mobilization 
Fortification of border 
Border violation 

Use of force 4 13 
14 
15 
16 
17 
18 
19 

Blockade 
Occupation of territory 
Seizure 
Attack 
Clash 
Declaration of war 
Use of CBR weapons 

War 5 20 
21 

Beginning interstate war 
Joining interstate war 

Notes: CBR = chemical, biological, or radiological. 

Source: Maoz et al. (2018).  
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Table A3: EIA data description 

EIA level Frequency Percentage Cumulative  
No agreement 983,823 83.80 83.80 
Non-reciprocal PTA 112,268 9.56 93.36 
Reciprocal PTA 33,892 2.89 96.25 
FTA 25,702 2.19 98.44 
Customs union 9,386 0.08 99.24 
Common market 6,110 0.52 99.76 
Economic union 2,858 0.24 100.00 
Total 1,174,039 100.00  

Source: Bergstrand (2017). 
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