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ABSTRACT

Conflict and peace are two of the main concerns that any country has regardless the political, social or economic situation that a country may be in. Conflicts are generally categorized as ‘major’ and ‘minor’ based on the level of destruction they cause. The low volume of trade during conflict could cause countries to incur losses in terms of welfare, and it is this hypothesis that has been used as the basis of presenting the trade-conflict relationship. If a country feels that it has greater benefit in trading with another country rather than engaging in war with that country, it will definitely choose to maintain a peaceful relationship.
This article investigates if the trade-conflict theory, presented by Solomon W. Polachek (1980) can be applied to the world in current times. Trade, conflict and peace data of ten countries from 2000 to 2004 have been used to explain the trade and conflict relationship. The ten countries are as follows; USA, UK, Germany, China, Israel, India, Pakistan, Lebanon, Syria and The Russian Federation. An index which measures the amount of conflict is regressed upon a set of explanatory variables. The findings provide an indication that countries with greater trade dependency engage in less conflict.  
1. INTRODUCTION
        Conflicts have always brought about destruction to a country’s social and economics conditions. The loss of welfare resulted by a conflict could continue for years and even decades following  the end of a war, depending on the degree of conflict that occurred. Furthermore the reconstruction process that takes place after the war takes a big toll on nation’s finances as well. Conflicts can be categorized as ‘major’ and ‘minor’ depending upon the level of destruction they cause. But this categorization can be considered only in relative terms. No matter how “minor” a conflict may be, the impact it has on the lives and conditions of human beings is not sufficient to label it as “minor incident”.

         Therefore, it has been understood, especially after World War II, that eradicating hostility and promoting world peace should be given paramount importance. Pursuant to this, many organizations have been established: some are local, others regional, and a few even international organizations. With the help of these organizations and also with the assistance of certain individual countries, eradicating conflicts and establishing cooperation between countries has been attempted throughout the years.

           However, establishing peace with third party interference is not very stable as the original reason for countries to engage in conflict will still remain. Therefore, it seems more beneficial for countries to establish cooperation which comes about naturally. It is with this interest that the theory of trade-conflict relationship is been established.

          International trade has come into existence because not every nation produces all that it needs. There are mainly two reasons for this. One reason comes about naturally as there is an unequal distribution of natural resources. The other reason is that some nations are more efficient in producing a certain commodity compared to another nation which is known as absolute advantage. However, even though some countries may not have absolute advantage they could still be involved in world trade through comparative advantage. Comparative advantage exists when a certain country produces a certain good more efficiently than another good produced in the same country. The existence of this comparative advantage enables countries to increase their own welfare by initiating trade with one another. 
This article is organised as follows. The next section gives an account of the theory and a review of literature on trade and conflict relationship. Section 3 describes the model and data used in this study and section 4 presents an analysis and discussion of the results. The last section concludes with suggestions for future research. 
2. THEORY AND LITERATURE REVIEW
          In most cases international trade will bring about welfare gains to countries which are involved in the trade relationship. The loss of such trade relationships will cause countries to incur losses in their welfare gained through international trade, and it is this hypothesis that has been used as the basis of presenting the trade-conflict relationship.
 The hypothesis can be further explained by stating that if a country feels that it has greater benefit in trading with another country rather than engaging in war with that country, it will definitely choose to maintain a peaceful relationship.

          The above hypothesis is based on three assumptions.  The first of these assumptions is that the benefit derived from international trade is spread evenly inside a country society. Secondly, it assumes that trade in all kinds of goods has the same pacifying effects between countries and thirdly it assumes that conflicts are all about loss and there is no gain involved. (Barbieri and Schneider in Global Trade Negotiations, 2005)

         However for this research paper we have taken into consideration the assumptions and hypothesis used by Polachek (1980), as we are using his theory of trade-conflict relationship to prove the related economic model. The hypothesis is that if a country has high levels of trade with another country, these two countries will engage in low level of conflicts with each other. In other words trade and conflict between countries share a negative relationship or a negative correlation.
         It is interesting to note that this hypothesis has received a great deal of support, even before it was being tested statistically, especially during the pre World War I period. In Polachek’s first research paper regarding this model, which was published in 1980, he quotes Blainley (1973) as to have stated “The long peace that followed the battle of Waterloo was increasingly explained as a result of the international flow of commodities and ideas.”  In the same research paper it is further quoted that Read in 1967 had said “Cobden [the renowned nineteenth century British state men] hoped that he had begun genuinely to persuade the people and Government of Europe that free trade could be ‘not only a law of wealth and prosperity but a law of friendship ….. A web of concord woven between people and people.”

         A more conventional perspective presented in a paper by Global Trade Negotiations (GTN, 2005), under the topic of ‘Trade and Conflict’ states the economic research that has been conducted regarding this issue is of very high value. However the paper also states that Socio-Economic or political grievances will always overlap with rational self-interest behavior i.e. a claim proven by globalization that people do not exactly follow ‘the neat logic of economic models’. They also have brought up the issue that even though Polachek’s model could explain the diminishing of conflict between countries in the recent years, there are still on going wars in the developing world. The GTN states that there could be non-economic motives behind these conflicts.

         According to a research done by Barbieri (2001), scholars try to portray two different types of economic relationship based on the trade-conflict theory. One is the interdependency between two countries because of trade and the other is the dependent relationship. Interdependence reflects a positive assessment of trade while the dependent relationship tends to portray a negative characterization of economic relationship.
3. METHODOLOGY AND DATA

       The original trade-conflict model by Polachek (1980) specifies that there is an inverse relationship between trade and conflict. He hypothesizes that country pairs (dyads) with the most trade are expected to exhibit the most cooperation, and thus least conflict. As in Polachek’s earlier works, this study uses the trade-conflict model to evaluate the effects of trading arrangements within ten selected countries and their attributes on net conflict.
       The model is derived from a welfare function whereby a country’s welfare function is determined by the desired consumption and net conflict. In deriving the trade-conflict model, we first define the welfare function. 
A country’s welfare function (W) can be written as follows:
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where 
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The desired consumption of a country is a sum of total production (Q) and trade values of imports (
[image: image4.wmf]M

MP

) minus trade values exports (
[image: image5.wmf]X

XP

), i.e.:



[image: image6.wmf]X

M

XP

MP

Q

C

-

+

=

  







(2)
For the purpose of simplicity, the net conflict (
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) function will be represented by a vector 
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If conflict is assumed to affect price of trade toward partner j where 
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and 
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The partial derivatives in equations (3) and (4) show implicit price of receiving less money for exports and having to pay more for imports as conflict increases toward trade partner j, respectively.  

We can demonstrate mathematically whether a country with most trade tend to have less or more conflict by identifying the optimal levels of 
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given the existing consumption and trade levels. Thus, the problem is to optimize equation (1) subject to constraints in equation (2). 
Setting up the Lagrangian expression for this problem yields:
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and the first order necessary conditions for optimality dictate that:
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The Hessian matrix (
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) for second order sufficient conditions is:
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and sufficient condition for an optimal value states that 
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Totally differentiating (6) and (7) with respect to
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which implies that countries engaged in more trade tend to have less conflict, ceteris paribus.

The results derived serves as a justification on trade and conflict relationship.
The original trade-conflict relationship by Polachek (1980) used relevant conflict data from the Azar Conflict and Peace Data Bank. An overall index of net conflict was created in order to bring down the number of observations to 8410 from 126,150. This index measured the overall amount of conflict between two countries and was denoted by the net frequency of conflict (i.e. NETF). 15 categories of conflict and cooperative events were taken into consideration and these were given values according the level and type of activity. Category 1 to 7 refers to frequency of cooperative events while category 9 to 15 reflects the frequency of conflict events. In addition, category 8 is considered as neutral or non-significant event. NETF for a given dyad would be the difference between conflict events and cooperative events between two countries. A negative value would imply that there were more cooperative events between the two countries and a positive value would imply that there were more conflicts between the two countries. A list of all 15 categories of conflict and cooperative events are given in Appendix 1. 
Since the Azar Conflict and Peace data bank do not present conflict-peace data on recent years, we have extracted data from the website of  Harvard University Professor, Gary King, which contained over 3.7 million dyadic activities reported from 1990-2004. The trade data was obtained from United Nations trade statistics, COMTRADE. In order to convert the nominal trade data to real values, the GDP deflator of each country was used. Other relevant data were extracted from the International Financial Statistics CD-ROM and the World Bank. All variable definitions and sources of data are given in Table 1.
(Insert Table 1 here)

4. ANALYSIS OF RESULTS
        The trade-conflict model used in this study describes the inverse relationship between net conflicts to bilateral trade between countries. Four trade-conflict models are formulated and estimated by using the ordinary least squares (OLS) method for a total of ten countries from 2000 until 2004. In addition, the two-stage least squares (TSLS) method is applied to two multiple regression models to test the trade-conflict relationship when trade is treated endogenously.  
       The trade-conflict model using the OLS method with trade as the explanatory variable is first estimated in our study. They are stated as follows:
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where
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random error term.
 In order to include bilateral trade data with zero data values,
 this study also re-estimates equation (9) and (10) by scaling the trade values from export and import values under the OLS to one plus export and import values under the scaled OLS (see Mohd Amin, et. al.; 2005). However, it is found that the scaled OLS model estimation results are similar to unscaled OLS model and thus they are not reported here. 
We further extend the simple regression models of (9) and (10) by adding country attributes such as percentage change in trade and percentage change in population. The multiple regression models are as follows:
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where
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A negative coefficient for 
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implies that countries with greater trade dependency engage in less conflict. Coefficients 
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reflect the country attributes on conflicts. The intercept reflects the level of conflict that would occur without the influence of trade or country attributes. 
Results from yearly estimations of the model in both the bivariate and multivariate forms are presented in Table 2. Both trade variables are found to be significant and negatively related to net conflict for the year 2000 and 2001. With the exception of the year 2003 in equation (10) and (11) and the year 2004 in equation (11), the coefficients for trade are all negative and these results are consistent with empirical findings done by earlier studies (Polachek, 1980). R2 values are found to be low but this is expected in a panel regression analysis such as this one, due to the heterogeneity of the countries under study. The F-statistics are significant at the 1% level and 5% level for the years 2000 and 2001 indicating that the coefficients are jointly non-zero. 
(Insert Table 2 here)
       Equations (9) to (12) are then estimated using yearly data of ten countries in a pooled regression analysis.  The results of the estimation of the trade-conflict equation using the simple regression and multiple regression approaches are shown in Table 3. The signs for export and import are as expected a priori, showing a negative relationship between trade and NETF. These findings are consistent with the theory that dyads engaged with more trade (and thus, with the optimal level of welfare gains), have the most to lose from conflict, and hence tend to have lesser conflict. The diagnostics of an initial estimation indicate that there is no first-order autocorrelation problem in all models.
 The joint significance of the explanatory variables as indicated by the F-statistics (F = 22.17, 16.75, 9.29 and 7.63 for the first two bivariate and the last two multivariate models, respectively) show significance at the 1% level. R2 and adjusted-R2 values are found to be low but this is expected in a panel regression analysis such as this one, due to the heterogeneity of the countries under study.

(Insert Table 3 here)
       A fundamental assumption of regression analysis is that trade variable which is on the right hand side of the equation is uncorrelated with the error term. If this assumption is violated, the coefficient estimates are biased and inconsistent. The standard approach to treat this problem is to estimate the equation using a TSLS method. Thus, the extension of equations (11) and (12) is to run a TSLS method with trade is treated endogenously.
       The results of the estimation of the multivariate models using trade as an endogenous variable are shown in Table 4. The diagnostics of an initial estimation indicate that a first-order autocorrelation problem exists in both models.
 With the presence of autocorrelation, the coefficient estimates are inefficient despite the fact that they are still unbiased, consistent and asymptotically normally distributed (Gujarati, 2003). Although this is not considered to be a major problem in this context since the estimation results are not meant for forecasting purposes where the efficiency of estimates would be crucial (Ramanathan, 2002), Generalized Least Squares (GLS) was applied to correct for autocorrelation. The Durbin-Watson (DW) statistics are now 2.144 for equation (11) and 1.891 for equation (12), both indicating the elimination of the autocorrelation problem.
       The findings show negative coefficients between trade and conflict at the 1% level of significance. Since the t-values are statistically significant, we cannot reject the hypothesis of simultaneity between trade and conflict, which should not be surprising, and consistent with the study done by Polachek. The results imply that viewing trade-conflict relationship as simultaneous, ascertain that trade diminishes conflict, and vice-versa. 

(Insert Table 4 here)

5. CONCLUSION, LIMITATION AND EXTENSION OF THE STUDY
       This article investigates if the trade-conflict model presented by Polachek is applicable to the world in recent years among ten selected countries namely USA, UK, Germany, China, Israel, India, Pakistan, Lebanon, Syria and The Russian Federation. Both yearly and panel estimations are performed for the period of 2000 to 2004 in order to obtain the relationship on trade and conflict between these countries. The estimation results have indicated that there is a negative correlation between trade and conflict and the results confirmed that the trade-conflict model presented by Polachek could still be used for current times. In addition, the results obtained through the TSLS method also show us that there is interdependence in trade indicating that just as a high value of trade relationship could cause low level of conflicts, the high levels of conflict could also result in low levels of trade.  

       However, when conducting a research on trade-conflict, there are certain challenges that researchers may have to overcome. There is a problem of measurement error where different values of trade are reported in different sources. International organizations tend to report different values of trade flow according to their own categorization of trade. The most commonly used trade data include only the value of merchandise trade and exclude services (Barbieri, 2001). There is also a problem of missing data which have vexed researchers for some time. Keshk, et. al. (2003) have suggested four ways of dealing with the data issues. They include treating the missing values as missing, “backfill” the missing values by assuming that country A-to-B exports is the same flow as B-from-A imports, convert the missing values to zeros, and the last method is employing selected techniques of data imputation. 
Future research that incorporates the non-economic factors which contribute toward conflict between two countries could be taken into consideration. Due to the unavailability of data and incomplete data for certain non-economic factors, this study is only confined to country attributes such as percentage change in trade and percentage change in population. The additional country attributes that could be taken into consideration for future research include the percentage of defense expenditures to GDP, membership in certain types of international organizations, and current political scenarios. These attributes could shed more light on the trade and conflict relationship that take place between two countries.
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Appendix 1: Categories of Cooperative and Conflict Events
	Scale
	Type

	1
	Voluntary unification into one country

	2
	Major strategic alliance

	3
	Military and economic support

	4
	Nonmilitary, economic, technical and industrial agreements

	5
	Cultural and scientific agreements

	6
	Official verbal support

	7
	Minor official exchanges

	8
	Neutral or non-significant acts

	9
	Mild verbal expressions displaying discord

	10
	Strong verbal expressions displaying hostility

	11
	Diplomatic or economic hostile actions

	12
	Political hostile actions

	13
	Small scale military actions

	14
	Limited war acts

	15
	Extensive war acts causing death, dislocation and high strategic costs


Table 1: List of Variables and Data Sources

	Variable
	Definition, Source

	
[image: image37.wmf]ij

NETF


	Net frequency of conflict of country i toward country j 
Source: Gary King Data. Retrieved on 6th December 2006 from the World Wide Web:  http://gking.harvard.edu/data.shtml.
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	Export values between countries i and j (measured in real US million dollars)

Source: United Nations COMTRADE  and International Financial Statistics, CD-ROM (2006)
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	Import values between country i and j (measured in real US million dollars)

Source: United Nations COMTRADE and International Financial Statistics, CD-ROM (2006)
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	Yearly percentage change in exports between country i and country j 
Source: United Nations COMTRADE and International Financial Statistics, CD-ROM (2006)
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	Yearly percentage change in imports between country i and j
Source: United Nations COMTRADE and International Financial Statistics, CD-ROM (2006)
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	Yearly percentage change in population of country j
Source: The World Bank


Table 2: Estimation Results from Yearly Estimations on the Impact of Trade on Conflict

	Specification
	
	2000
	2001
	2002
	2003
	2004

	(9)
	Constant
	-20.67

(-0.97)
	36.25

(1.23)
	44.49

(1.338)
	28.86

(1.797)
	13.64

(1.005)
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	-7.04E-09

(-4.38)***
	-5.14E-07

(-2.28)**
	-3.06E-7

(-1.23)
	-4.16E-08

(-0.41)
	-5.94E-08

(-0.08)

	
	R2
	0.19
	0.06
	0.02
	0.01
	0.01

	
	Durbin-Watson
	1.47
	1.94
	2.08
	2.09
	2.08

	
	F-statistics
	19.20***
	5.21**
	1.51
	0.17
	0.01

	(10)
	Constant
	-29.42

(-1.352)
	46.51

(1.62)
	50.79

(1.58)
	22.25

(1.41)
	16.22

(1.23)
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	-4.46E-09

(-3.59)***
	-5.41E-07

(-3.18)***
	-3.67E-07

(-2.06)**
	5.51E-08

(0.74)
	-4.10E-08

(-0.79)

	
	R2
	0.14
	0.11
	0.05
	0.01
	0.01

	
	Durbin-Watson
	1.50
	1.93
	2.07
	2.09
	2.09

	
	F-statistics
	12.91***
	10.13***
	4.25**
	0.55
	0.63

	(11)
	Constant
	-50.52

(-1.26)
	1.06

(0.03)
	-6.80

(-0.14)
	-6.98

(-0.32)
	10.16

(0.45)
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	-6.74E-09***

(-3.99)
	-4.42E-07**

(-2.19)
	-2.17E-07

(-0.84)
	1.00E-08

(0.13)
	9.87E-09

(0.13)

	
	Adjusted R2
	0.17
	0.04
	0.03
	0.04
	0.04

	
	Durbin-Watson
	1.478
	1.99
	2.04
	2.08
	2.04

	
	F-statistics
	6.31***
	2.16*
	1.01
	2.04
	1.00

	(12)
	Constant
	-65.05

(-1.62)
	7.51

(0.21)
	3.90

(0.08)
	-4.77

(-0.23)
	11.72

(0.53)
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	-4.24E-09***

(-3.34)
	-4.83E-07***

(-3.28)
	-3.25E-07*

(-1.81)
	-8.12E-08

(-1.24)
	-3.34E-08

(-0.65)

	
	Adjusted R2
	0.12
	0.10
	0.03
	0.03
	0.02

	
	Durbin-Watson
	1.55
	1.90
	1.98
	2.12
	2.09

	
	F-statistics
	4.66***
	4.03**
	1.84
	0.86
	0.60


Notes: 
Xij = Export of country i to country j; Mij = Import of country i from country j;  


***, ** and * indicate significance at the 1%, 5% and 10% levels, respectively.


Figures in parentheses represent t-values.

Table 3: Estimation Results of the Impact of Trade on Conflict for 2000-2004

	Specification
	Explanatory variable
	Constant
	Coefficient

	(9)
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	13.39

(1.32)
	-8.15E-09***

(-4.70)

	
	R2
	0.049

	
	Durbin-Watson
	1.90

	
	F-statistics
	22.17***

	(10)
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	11.92

(0.24)
	-5.42E-09***

(-4.09)

	
	R2
	0.037

	
	Durbin-Watson
	1.89

	
	F-statistics
	16.75***

	(11)
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	-18.91

(1.25)
	-7.70-E09***

(-4.72)

	
	Adjusted R2
	0.06

	
	Durbin-Watson
	1.881

	
	F-statistics
	9.29***

	(12)
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	-20.62

(-1.47)
	-5.22E-09*** 

(-4.19)

	
	Adjusted R2
	0.05

	
	Durbin-Watson
	1.86

	
	F-statistics
	7.63***


Notes: 
Xij = Export of country i to country j; Mij = Import of country i from country j;  


***, ** and * indicate significance at the 1%, 5% and 10% levels, respectively.


Figures in parentheses represent t-values.

Table 4: Two-Stage Least Squares Estimation Results of the Impact of Trade on Conflict for 2000-2004 With Trade Treated as Endogenous Variable 

	Specification
	Explanatory variable
	Constant
	Coefficient

	(11)
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	181.12

(2.28)
	-1.51E-08

(-4.72)***

	
	Durbin-Watson
	1.523

	
	F-statistics
	7.53***

	(12)
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	158.76

(1.88)
	-1.29E-07

(-4.19)***

	
	Durbin-Watson
	0.977

	
	F-statistics
	5.93***

	(11)Corrected for autocorrelation
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X


	185.19

(1.73)
	-1.58E-08

(-4.10)***

	
	Durbin-Watson
	2.144

	
	F-statistics
	4.13***

	(12) Corrected for autocorrelation
	
[image: image54.wmf]ij

M


	267.15

(1.54)
	-1.662E-08

(-3.18)***

	
	Durbin-Watson
	1.891

	
	F-statistics
	1.93*


Notes: 
Xij = Export of country i to country j; Mij = Import of country i from country j;  


***, ** and * indicate significance at the 1%, 5% and 10% levels, respectively.


Figures in parentheses represent t-values.

� EMBED Equation.3  ���








� The formal microeconomic model regarding the relationship between trade and conflict was first presented by Solomon W. Polachek (1980).


� Zero data values may reflect small trade values (i.e., less than USD 0.5 million) that still need to be captured in the estimation.


� Computed values of the Durbin-Watson (DW) statistics in all four models do not fall in the “autocorrelation problem” region.  The 1% critical values of dL and dU are 1.664 and 1.684 with n = number of observations = 435 and k = number of explanatory variables excluding the constant term = 1 for models (9) and (10), respectively. The 1% critical values of dL and dU are 1.643 and 1.704 with n = number of observations = 421 and k = number of explanatory variables excluding the constant term = 3 for models (11) and (12), respectively.


� Computed values of the Durbin-Watson (DW) statistics are 1.523 and 0.977 for equation (11) and (12), respectively, which do not fall in the “no-autocorrelation problem” region.  The 1% critical values of dL and dU are 1.643 and 1.704, respectively, with n = number of observations = 421 and k = number of explanatory variables excluding the constant term = 3.
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