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Obvious effects from intra-state conflict include the death of those swept up in the conflict and 

the destruction of physical capital.  Perhaps less obvious is the damage done to trade and the 

distortion of resource expenditures away from their peacetime efficient uses.  This dissertation 

addresses these less obvious results of conflict.  The findings support the idea that an increase in 

violence causes a decrease in market integration.  Similarly supported is the idea that a 

weakening of the state‘s ability to enforce property rights yields a drop in the percent of 

household expenditures on durable goods as a percent of total expenditures.  A modified 

Diamond (1987) model allowed for the prediction that when there are close substitutes with 

consistent price differentiation, the high priced good will increase in price while the low priced 

good will not change in price as a result of violence.  While this prediction may be supportable 

with better market information, price data from Iraq did not provide support.  From a broad 

policy perspective, the results of this dissertation give priority to physical stability over economic 

stability when the embattled state is determining where to expend its limited resources.  

Counterinsurgency policy and progress can be evaluated using the methodology in this 



 

 

dissertation in that it provides the framework for a diagnostic tool kit that could be used to 

determine if violence has reached a point where economic wellbeing is severely impacted.  The 

ideas in this dissertation could have application beyond war to, for example, natural disasters or 

high crime areas.  That being said, within the context of this paper the discussion is specifically 

focused on addressing the type of conflict found in insurgency, or civil war.   
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CHAPTER 1:  OVERVIEW OF CONFLICT AND INSURGENCY 

 

―… it is not without reason that he seeks out and is willing to join in 

society with others who are already united, or have a mind to unite for the 

mutual preservation of their lives, liberties and estates, which I call by the 

general name—property.   

The great and chief end, therefore, of men uniting into commonwealths, 

and putting themselves under government, is the preservation of their 

property; to which in the state of Nature there are many things wanting‖ 

(Locke, 1690). 

- John Locke 

 

―… one clear cost of civil war is a reduction in economic growth. Using a 

conservative estimate, one year of conflict reduces a country‘s growth rate 

by 2.2%.  Since, on average, each civil conflict lasts for seven years, the 

economy will be 15% smaller at the end of the war than if the war had not 

taken place‖  (Collier P. , Conflict, 2009). 

- Paul Collier 

 

1.1 General Thesis 

In the above quotes, Locke and Collier call attention to the dramatic economic 

cost of conflict.  Separately, in ―The Bottom Billion,‖ Collier cites violence as one of the 

four factors keeping approximately a billion people in poverty.  He goes on to assert that 

―Civil war is development in reverse,‖ doing damage to the country experiencing the 

violence as well as the region in which the country resides (Collier P. , 2007).  In addition 

to the above description, obvious effects from conflict are the death of those swept up in 

the conflict and the destruction of physical capital.  Perhaps less obvious is the damage 

done to trade and the distortion of expenditures away from their peacetime efficient uses.  
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This paper examines these less obvious results of conflict.  Specifically, I theorize and 

test three effects of violence.  The first is that violence will cause a deterioration of 

market integration.  The second is that for close substitutes with consistent price 

dispersion, the high priced good will increase in price while the low priced good will not 

experience a change in price.  The third is that violence will have a disproportionately 

negative impact on durable goods expenditures. 

As the above theories highlight some of the less obvious effects of conflict, they 

simultaneously highlight the blessings of security.  The phrase, blessings of security, is an 

adaptation from the preamble of the United States Constitution.   

―We the People of the United States, in Order to form a more perfect 

Union, establish Justice, insure domestic Tranquility, provide for the 

common defence, promote the general Welfare, and secure the Blessings 

of Liberty to ourselves and our Posterity, do ordain and establish this 

Constitution for the United States of America‖ (The Constitution of the 

United States). 

 

The preamble of the United States Constitution includes an explicit statement on 

the goal of securing the blessings of liberty.  However, the other four goals included in 

the preamble are arguably implicit statements on the blessings of security (establish 

justice, insure domestic tranquility, provide for common defense and promote general 

welfare).  In the constitution, this concern for security is of course balanced against 

liberty in a Lockean fashion.  The goal of this paper is to highlight the blessings of 

security.  In doing so, I do not intend to diminish the blessings of liberty, or argue in 

favor of any particular weighting of the balance between security and liberty.  Instead, I 

argue that security (similar to that described in the preamble) has specific economic 

benefits and, correspondingly, a loss of such security has detrimental consequences. 
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In developing a theoretical framework for the discussion, I will build a micro-

foundation for the effects of decreased security (increased conflict) on trade and 

expenditures.  This micro-foundation will draw from existing literature on search and 

property rights to develop models describing the effects of conflict on market integration, 

prices, and durable goods expenditures.   

 

1.2 Dissertation Overview 

Looking more specifically at the remainder of the paper, Chapter 2 discusses the 

theory of how violence damages trade relationships.  The specific vehicle used to 

motivate the discussion is a combination of search models.  Trade relationships are 

addressed in two areas: market integration, and prices of goods that are close substitutes, 

but have price dispersion prior to a violent shock.     

Chapter 3 builds a simple empirical case using price data from Iraq to evaluate the 

effects of violence on market integration and prices.  Following some of the basic models 

from the market integration literature, correlation is the primary technique by which 

integration will be evaluated.  Market integration is theorized to decrease as a result of 

violence.  The price of the high price good is theorized to increase while the low price 

good is theorized to remain unchanged.   

Chapter 4 examines the theory of how violence (and in this case, state- 

threatening violence) distorts the efficient allocation of goods in an economy.  Beyond 

otherwise unnecessary expenditures on security, durable goods are anticipated to be more 

severely impacted by a loss of state ability to enforce property rights than goods with a 
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short economic life.  Evidence of this distortion should be reflected in household 

expenditures.   

Chapter 5 builds a simple empirical case to illustrate the distortion in goods 

allocation due to violence.  As mentioned above, expenditure data should reveal 

distortions in expenditure patterns among a governorate with higher levels of violence.    

Chapter 6 concludes the dissertation.  This chapter summarizes the findings in the 

dissertation.  It also provides recommendations for future research.  

 

1.3 Relevance  

 The ideas in this paper could have application beyond war to, for example, 

high crime areas.  That being said, within the context of this paper the discussion is 

intended to address the type of conflict found within a state battling an insurgency, or in a 

civil war.  

Insurgency theorists have long discussed the role of economics within an 

insurgency, but typically that has been to recognize the potential impact economic 

conditions have on the populace (Thompson, 1966) (Galula, 1964).  As such, these 

counterinsurgency theorists do not emphasize the mechanisms by which violence impacts 

the economy.  Instead they are more focused on how poor economic conditions can 

create an environment of legitimacy for the insurgent.  The issues discussed in this paper 

could be of value from a policy perspective for a government trying to increase popular 

legitimacy against an insurgent challenge.  That being said, specific linkages between the 
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improved conditions and increased government legitimacy are outside the scope of this 

paper. 

One specific area of relevance for this dissertation is to those researchers and 

policy makers looking to understand the effects of conflict within their own country.  The 

opening quote by Collier highlights the prevalence of such conflict.   

A related area of relevance is for researchers and policy makers who are trying to 

understand and potentially affect the impact of stability operations beyond their own 

national borders.  This second area of relevance has been a common occurrence 

throughout United States history.  In his 2002 work, Max Boot chronicles American 

involvement in small wars (stability operations) around the world (Boot, 2002).  This 

dissertation builds micro-foundations and empirical results that will be useful in 

providing some insights into the effects of intra-state conflict that is usually a component 

of these small wars.  The subsequent question then is how the insights gleaned from this 

dissertation translate into actionable policy.  As noted above, the United States has 

undertaken military stability operations (counterinsurgencies and small wars) throughout 

its history from settling North America throughout the 18
th

 and 19
th

 century to operations 

in South America, the Caribbean and the Philippines in the 19
th

 and 20
th

 centuries to 

operations spanning the globe in the 20
th

 and 21
st
 centuries.  These stability operations 

―involve all instruments of national and multinational action … to … establish security; 

facilitate reconciliation … establish the political, social, and economic architecture; and 

facilitate the transition to legitimate local governance‖ (Smith 2005).  If history is any 

indication, these stability operations are likely to continue into the future.  In fact, current 
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military doctrine has placed a renewed emphasis on stability operations.  Following the 

Soviet defeat in Afghanistan, the major powers left a war-torn, faltering state to build its 

future without further assistance or interference.  The attacks on 11 Sep 2001 originating 

from Afghanistan demonstrated the potential for a small hostile state, or even a failed 

state, to deliver a lethal strike on United States soil.  With that threat exposed the United 

States went to war in Afghanistan with a subsequent stability operation.  Similarly, the 

following war and counterinsurgency operation in Iraq led to a concerted effort to 

enhance capabilities for these types of multidimensional small wars.   

That being said, there is an open question as to where the focus should be when 

engaging in these historically somewhat pervasive stability operations.  The lines of 

operation can be segmented into three broad areas … physical security, good governance, 

and economic stability.  Economic stability commonly focuses on capital infrastructure 

(e.g., roads, schools, etc.).  While these are important, as discussed in this dissertation, 

the reestablishment of trade relationships and peace time expenditure patterns that were 

lost to violence is a critical, but less visible piece of the economic infrastructure that must 

be recovered.  It is obvious that capital infrastructure can be built up, but again destroyed 

with little expense relative to its production.  Similarly, my dissertation shows that trade 

relationships and peace time expenditure patterns will suffer severe disruption without 

significant security provided by some third party enforcement mechanism. The results of 

this dissertation give priority to physical stability over economic stability when the 

embattled state is determining where to expend its resources.   
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Separately, this dissertation provides the framework for a diagnostic tool kit that 

could be used by policy makers to determine if violence has reached a point where 

economic wellbeing is severely impacted using the economic indicators of prices and 

expenditures.  More specifically, I have developed a theoretical framework and 

associated empirical framework that carries sufficient flexibility to isolate the effects of 

violence from other factors or policy decisions that could be disrupting trade and 

expenditure patterns.  Economic wellbeing is important not only to the people of the 

nation, but also to anyone providing assistance to that nation.  Economic strength will 

allow a state to more rapidly recover infrastructure losses and rebuild military and police 

forces needed to withstand insurgent aggression. Without sustained economic capability, 

the state will be dependent on outside assistance.  The implications of this diagnostic tool 

kit will be discussed further in the conclusion of the dissertation. 
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CHAPTER 2:  THE EFFECTS OF VIOLENCE ON MARKET INTEGRATION 

AND PRICES – THEORY 

 

2.1 Introduction 

Economic losses from violence are manifested in multiple ways.  The most 

obvious manifestation of such destruction is the loss of physical capital and human 

capital that accompanies violence.  War inevitably destroys buildings and kills people.  

The most dramatic example world wide of such losses is World War II.  The Marshall 

Plan following World War II is seen by many as a restoration of physical capital that was 

responsible for spurring economic development in the receiving nations.   

However, loss of capital is only one possibility by which economic damage can 

occur from violence.  A potentially more devastating impact is from a loss of trade and 

the associated trade relationships.  Similarly, a weakening of institutions responsible for 

upholding property rights could have wide ranging impacts on the incentives of economic 

agents which then alter the behavior of the economic agents. 

At a very micro level, this loss of trade is expressed in businesses not offering 

service to potential customers because they reside in a violent location, or conversely 

customers not patronizing businesses because of the perceived level of violence 

geographically surrounding the business.  A simple example is a pizza delivery company 

that refuses to service neighborhoods they perceive to carry a high risk of violence.  
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Similarly, a person may forego shopping in certain areas due to the higher probability of 

violence in those areas.  In capital markets, risk of losing physical capital is commonly 

expressed explicitly and considered as part of a transaction.  Risk from violence, while 

considered by consumers and firms alike, is not as transparently included in goods market 

transactions; potentially because it is not a significant issue in every transaction.  This 

paper specifically examines risk from violence to trade in goods markets and the 

implications that risk will have on search, prices, market integration and ultimately on 

welfare.  For the purpose of this paper, a market is considered integrated if, by search, 

consumers are impacting firm prices in that the firms must either directly or indirectly 

consider the prices of other firms.  As such, a market is integrated if the change in prices 

is correlated.  This paper finds that an increase in violence yields a decrease in market 

integration.  Further, under certain conditions an increase in violence will not have a 

monotonically increasing effect on price dispersion (assuming the market is fully 

integrated ex ante and firms have similar costs). 

 

2.2 Relevant Search Literature 

The literature of search is extensive and provides a good foundation for this paper.  

Stigler‘s 1961 paper, ―The Economics of Information‖ awakened the economic 

community to the issue of consumer behavior in the face of imperfect information.  

Akerlof (1970) examines imperfect information in quality and finds potentially ill effects 

on quality of goods for sale without intervening institutions.  In ―Bargains and Ripoffs:  

A Model of Monopolistically Competitve Price Dispersion,‖ Salop and Stiglitz (1977) 
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use a non-sequential search method, and assume a consumer can become fully informed 

of both price distribution and location of those prices with the payment of some fixed 

cost.  This assumption yields a dichotomy of consumers (informed and uninformed).  

Using this framework, Salop and Stiglitz are able to find both single price and dispersed 

(two-price) equilibrium.  Burdett and Judd (1983) expand on the work of Salop and 

Stiglitz (and others) by developing a model that examines the possibility of equilibrium 

price dispersion when search is performed nonsequentially and when search is noisy.  A 

primary conclusion reached by Burdett and Judd is that price dispersion will exist ―when 

there is a positive, but not certain, probability that a randomly observed consumer knows 

only one price‖ (Burdett & Judd, 1983).  Reinganum (1979) in ―A Simple Model of 

Equilibrium Price Dispersion‖ developed a sequential search model that strayed from a 

more common assumption in the literature in that she allowed prices to be elastic.  She 

also allowed the firms in her model to have different marginal costs of production.  Stahl 

(1996), like Reinganum, evaluates search using a sequential search model.  In his paper, 

Stahl allows consumer search cost to vary and in doing so is able to build scenarios where 

there is a pure-strategy symmetric Nash equilibrium at the monopoly price, a continuum 

of mixed-strategy (multiple search) symmetric Nash equilibrium, no pure-strategy 

symmetric Nash equilibrium, and a symmetric Nash equilibrium at marginal-cost pricing 

(Stahl, 1996). 
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2.3 The Basic Model – Reinganum’s Price Dispersion  

The focus of this chapter is to use consumer search to examine the effects of 

violence on price dispersion, and in turn, on geographic market integration and welfare.  

That being the case, a necessary assumption in this chapter is that consumers will search 

by physically visiting each firm.  If search were performed in some method that did not 

require an actual visit, then violence would not impact search.  Violence would still have 

an impact on the market, but the impact would be manifested as a transaction cost other 

than search.  As a result, this paper will assume sequential search as the necessary 

method of finding price information.  Further, the consumer will not achieve full 

knowledge as is assumed in the Salop and Stiglitz (1977) model.  An attractive model to 

use as a foundation for this paper is the Reinganum (1979) model.  For all search models, 

the assumptions invoked become critical to the types of price equilibrium possible.  As 

discussed above, two of Reinganum‘s assumptions that are different from many models 

are: ―the existence of differing marginal costs among firms and the nonzero elasticity of 

consumers‘ demand curves‖ (Reinganum, 1979).  Before adding violence to the model, I 

will explain Reinganum‘s model in some detail.  Additional details can of course be 

found in ―A Simple Model of Equilibrium Price Dispersion‖.  Reinganum‘s model does 

have a few shortcomings for the purpose of evaluating the effects of violence.  One such 

shortcoming is that she reaches a dispersed price equilibrium after only one search.  As 

such, the paper can explain equilibrium price dispersion, but it does not explain 

equilibrium search behavior.  This shortcoming is remedied by adding a variation to her 

model that allows for heterogeneity in consumer search costs.  While this is not done by 
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Reinganum, she does recommend allowing heterogeneity of search costs as a way of 

explaining equilibrium search behavior.  A second shortcoming is that she does not 

engage in a detailed discussion of single price equilibrium that result from changing 

model parameters such as the amount of search cost.
1
  An example of such a parameter 

change would be to allow for search costs to be zero.  This may seem a frivolous 

assumption at first glance, but is given plausibility by Stahl (1996) as the case where the 

consumer enjoys shopping.  Again, this can be remedied with a variation to the basic 

Reinganum model. 

Reinganum assumes that there is a ―continuum of identical buyers, each possessed 

of a strictly quasi-concave, twice differentiable utility function over commodities‖ 

(Reinganum, 1979).  The resulting demand functions slope downward and are 

continuously differentiable.  The indirect utility function can be written as:  

           

In this function,   is the price of the good of interest (referred to as the ―product‖),    is 

the vector of fixed prices for other goods, and W is wealth.  Indirect utility is strictly 

decreasing in price of the product.  Buyers have perfect information in the markets for all 

commodities except the product market.  Instead, the product market has a distribution of 

prices and buyers search for the minimum price so long as the benefit of search exceeds 

the cost of search.   

                                                 
1
 I use the term detailed discussion because Reinganum does briefly address single price 

equilibrium in her conclusions.   
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The distribution of prices is     .  The distribution of prices is continuously 

differentiable everywhere.  The probability density function,      , is positive between 

the lower and upper bound of price inclusive (i.e.,                         

        ).  Once again, the search strategy for the buyer is to continue searching as long 

as the benefit of search exceeds the cost of search.  Expected gain from search can be 

characterized as follows: 

                          
 

 

     

                       
 

 

                      

In this equation,   is the lowest price to date from   searches and   is the cost per search.  

The first integral multiplied by the probability density function represents the expected 

increase in utility from selecting a price less than the current lowest price to date.  The 

second integral multiplied by the probability density function represents the expected 

utility from selecting a price greater than or equal to the current lowest price to date.  The 

remainder of the right hand side of the equation represents the current utility (before an 

additional search).   

The above equation for expected gain from search simplifies to: 

                         
 

 

         

Reinganum requires the gain in utility even from the upper bound price to be greater than 

zero (      ) since    .  In doing so, she notes that there is an optimal stopping rule 



14 

for the number of searches given a finite utility and wealth.  In other words, there is a 

reservation price    where the benefit of gain from an additional search equals the benefit 

of cost from an additional search        .  The consumer will stop searching upon 

having reached that reservation price.  No quantity of the good will be demanded if the 

quoted price exceeds the common reservation price.   

                   

                 

The quantity demanded (    ) is continuously differentiable.  Also, a key assumption 

about demand is that the price elasticity of demand ( ) is less than -1.   

 With respect to the sellers, there is a ―continuum of firms which offers a 

homogenous product for sale‖ (Reinganum, 1979).  The firms are the set   and each 

individual firm ( ) within the set has a constant marginal cost    where          with    

and       being in   .  Reinganum further defines the upper bound and lower bound on 

cost as: 

      
 

   
  

This equation essentially states that the greater the price elasticity of demand (in absolute 

value) for the product, the smaller will be the difference in the upper and lower bounds of 

marginal cost for the firms in the market.  At the limit (perfect elasticity), the difference 

between the upper and lower bound of marginal cost approaches zero.  The distribution 

of costs      is equal to the ―relative frequency of firms   in   with      , where   is 

continuously differentiable with positive density      ‖ (Reinganum, 1979). 



15 

Firms select the product price to maximize expected profits as follows: 

                                           

                         

where    is the number of buyers who search at firm  .  The number of buyers and sellers 

in the market is considered very large, but finite.  A ratio denoted   is used to 

characterize the average number of buyers per seller. 

Reinganum‘s primary interest was to establish that a dispersed price equilibrium 

does exist given the criteria laid out above.  In this paper, I will follow her conclusions 

for the dispersed price equilibrium, and then show that after relaxing some of her 

assumptions, both a single price equilibrium at a perfect competition price can exist and a 

single price equilibrium at a monopoly price can exist.  I will then show the effects of 

violence on all equilibrium.   

Reinganum defines an equilibrium as a ―reservation price    and a frequency 

distribution    
    over a price range        ‖ that meet the following three criteria 

(Reinganum, 1979). 

1. The price distribution had a derivative that is continuous almost everywhere 

and has a positive density between the upper bound price and lower bound 

price inclusive with the upper bound price being greater than or equal to the 

lower bound price. 

2. Given the distribution of prices    
      over the range of prices        , 

buyers choose the optimal stopping rule reservation price (  ). 
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3. Given the reservation price     , firms will maximize expected profits by 

individually choosing the prices they offer      which will in turn result in the 

price distribution    
     . 

―If           , then the equilibrium involves a single market price.  If         , then 

the equilibrium is characterized by price dispersion‖ (Reinganum, 1979).  

Reinganum then goes on to prove the existence of a dispersed price equilibrium.  

To do this, she uses the following price distribution 

          
   

 
                 

 

   
     

 

   
      

She then asserts that given that distribution, there is a unique reservation price    that is 

related to the upper bound in price and the lower bound in price as follows: 

         

As proof, she recalls the equation for expected gain from search: 

                         
 

 

         

which after differentiating with respect to the lowest price to date     using Leibniz‘s 

rule becomes: 

                            

The integral is greater than zero because V is strictly decreasing in S.  This means that the 

greater the minimum price encountered so far, the greater the expected gain from one 

additional search.   It then follows that      is strictly increasing.  Since no additional 
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benefit can be gained from searching again at the lower bound price, then         .  

Similarly, by definition        .  From this, one could then deduce that     .   

Given the reservation price, the demand function and the fact that firms maximize 

profits, it is evident that in equilibrium all firms will offer a price,   , at or below the 

reservation price.  Since      , all consumers who search price    on their first search 

will purchase from firm  .  Since consumers only know the distribution of prices and not 

the locations, it is reasonable that firms are treated symmetrically in that each firm is 

approached by the same number of buyers on the first search.  As a result,          for 

all   in  .  It then follows that:                        .  Maximizing profit with 

respect to price yields the condition that        
 

 
    . 

As a result,  

         
 

   
                      

 

   
  

A key to remember at this point is that even though all firms will receive the same 

number of customers, firms with a higher price will experience fewer sales in accordance 

with the       term in the expected profit equation.  If the equilibrium price for firm   is 

less than or equal to the reservation price, then the cumulative distribution function, 

   
   , is induced upon prices by the distribution      over costs:    

         
   

 
  .  

Conversely, if   
     , then the firm will maximize profits at      .  Since        

  , then all firms are earning positive expected profits and there is no incentive for exit or 

for all firms to mass at a single point equilibrium. 
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2.4 Variances to the Basic Model 

 

There are a number of variations to the basic Reinganum model that will make the 

analysis of violence more interesting and realistic.  Also, while Reinganum did not 

pursue single price equilibrium in detail, they are achievable by relaxing assumptions 

regarding search cost in her model.   

 

Variance 1:        

The first variation of Reinganum‘s model is one in which search costs are zero.  

This will result in a single price equilibrium at the perfect competition price ( ).  This 

condition represents complete market integration.  With a search cost of zero, consumers 

will always find search profitable.  Using the formula for expected gain from one 

additional search: 

                         
 

 

         

Setting     yields the expected gain from one additional search with zero search costs. 

                         
 

 

      

Consumers search so long as the expected gain from search is positive, therefore the 

consumer will stop searching when                    
 

 
       .  The expected 

gain in utility from   always exceeds expected gain in utility for     .  As a result, for 
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any     , the consumer will continue searching until    .  This means that, when the 

cost of search is zero, there will be a single equilibrium price at  . 

 

Variance 2:             

 Another variation I would like to allow from the Reinganum model is for the 

possibility that cost of search can vary by consumer.  Consumers are denoted using the 

subscript  .  Adding this variation to the model expands the possible configurations of 

search costs to those where consumers are allowed to be heterogeneous           .  

This change will not alter the finding of price dispersion in the Reinganum model.  

Consumers will now make search decisions based on their individual search cost.  As a 

result, the formula for expected gain in utility from an additional search changes to allow 

for individual variation in   as follows: 

                         
 

 

          

This change in   then causes a similar change in the reservation price in that each 

individual now has a reservation price    
 that is a function of   .   

Firms will try to maximize profits according to Reinganum‘s general formula 

with minor changes; the expected number of consumers will require a different 

definition.  The original specification was: 
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Under variance 2, the specification becomes: 

                                                

                         

The difference is that now the expected number of consumers (    ) is a function of the 

distribution of consumer search costs and the price they offer          and these are the 

consumers who not only sample, but also purchase.  As stated above, the price dispersion 

equilibrium will remain, but we also have the feature that consumers may search more 

than once since a firm may now select a price above a particular consumer‘s reservation 

price.  Similar to Reinganum‘s assertion that   
     , the assertion is now that the 

equilibrium price for all firms will be less than or equal to the maximum reservation price 

  
        .  As stated by Reinganum, this variance to her model adds realism, and 

reinforces the result of price dispersion in that consumers are now reinforcing dispersion 

by the prices they will accept.  It is assumed that firms are aware of the distribution of 

reservation prices, but they don‘t know which consumers have which prices.  As a result, 

a firm may offer a consumer a price that is above his reservation price, but a firm will not 

offer a price above all reservation prices.  In doing so, the firms guarantee that some 

proportion of the consumers will search multiple times before their reservation price is 

met and consumers with lower reservation prices will tend to search more often.  This is 

an intuitive result in that the consumers with lower search costs are (as anticipated) 

performing more searches.  Note that this variance includes a zero search cost as well.  

This will be detailed further in variance 4. 
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Variance 3:        

Another variance to the basic model involves price elasticity of demand.  

Reinganum herself addresses the criticality of price elasticity of demand with respect to 

the existence of price dispersion.  If price elasticity of demand was perfectly inelastic, 

then buyers would purchase the same amount of the product regardless of price as long as 

the price was below the reservation price.  As such, price elasticity of demand is no 

longer relevant in firm pricing decisions.  Instead, firm prices are simply bound by their 

marginal cost on the lower end and the reservation price on the upper end.  In this 

variance from the Reinganum model, ―the expected profit maximizing price would be the 

reservation price    for all firms, since in that case                    , where Q is 

the fixed quantity demanded per buyer‖  (Reinganum, 1979).  Here expected profits are 

maximized when the price is set as high as ―the market will bear‖ without losing 

consumers (  ) (Reinganum, 1979).   

 

Variance 4:     ,                 
 

This variance reflects the search parameters discussed by Stahl (1996).  

Combining the variance on price elasticity of demand with the variance allowing 

heterogeneity among consumer search costs will still allow for price dispersion under 

certain conditions even though marginal costs for the firms is now held to be equal.  The 

heterogeneity of consumer search costs will yield a heterogeneity in the number of 

consumer searches which in turn results in ex-post heterogeneity of consumer 

information.  This result follows from Burdett and Judd (1983) where they find that 
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―what appears to be crucial for equilibrium price dispersion is an ex post heterogeneity in 

consumer information‖ (Burdett & Judd, 1983).  To see the change in how expected 

profit is evaluated, recall the original equation for expected profit was:  

                       

With the changes from variance 4, the new equation for expected profit is now: 

                            

In Reinganum‘s original model, the price selected to maximize expected profit 

was constrained by the price elasticity of demand in that individuals would purchase less 

of the product as the price of the product rose.  As such, there was no single price 

equilibrium at the monopoly price.  With this variation, the existence of equilibrium at 

any price is heavily influenced by the distribution of search costs (Stahl, 1996).  Since 

variation 3 resulted in a monopoly single price equilibrium at   , I will provide a more 

detailed explanation as to why that equilibrium is no longer possible in this variation as 

long as there is a positive density of consumers with a zero search cost.  In this variance 

to the basic Reinganum model, there is no longer just one reservation price   , but 

instead there are multiple reservation prices, (    ).  That means if all firms set their prices 

as high as the market will bear (  ), there is incentive for a deviant firm to set its price 

below    and pick up additional consumers at the lower price.  Extending the Reinganum 

assumption about the number of consumers that search a firm, it is assumed that the 

consumers with reservation prices equal to or above the firm price are split equally 

among firms as buyers.  This means the deviant firm charging a lower price    would 

realize additional profits from the price decrease because the firm would still have its 
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―fair share‖ of the consumers with a reservation price of    and it would add consumers 

with a reservation price below    and above or equal to the deviation price   . Since the 

deviant firm‘s strategy was profitable, the monopoly price at     is no longer an 

equilibrium when there is heterogeneity of consumer information.  As noted above, this 

explanation for monopoly no longer being an equilibrium only holds if there is a positive 

density of consumers with zero search costs.  Consistent with Stahl (1996), I am defining 

the optimal search rule as ―STOP, if either the lowest observed price is less than [the 

reservation price], or all … stores have been visited; SEARCH, otherwise‖ (Stahl, 1996).  

This rule ensures that those with zero search costs will still engage in search even if the 

monopoly price is all that is offered.  That being said, if there are no consumers with zero 

search costs, the monopoly price will result as demonstrated in Diamond (1971). 

Stahl (1996) examines additional equilibrium conditions consistent with this 

variant.  Stahl‘s basic results are as follows: 

―When there is no atom of shoppers [consumers with a zero search cost], 

there generally is a continuum of pure-strategy SNE [equilibrium with 

only one search] which includes the monopoly price and possibly a 

continuum of mixed-strategy [multiple search] SNE as well. If the search 

cost density vanishes at zero search costs, then the monopoly price is the 

unique SNE.  However, when there is an atom of shoppers, there is no 

pure-strategy SNE. Thus, even a small number of consumers who enjoy 

shopping is sufficient to destroy the monopolistic SNE. As the atom of 

shoppers increases toward unit mass, the SNE converges to marginal-cost 

pricing. Thus, our model exhibits a variety of equilibrium behaviors 

between monopoly pricing and marginal-cost pricing, depending on the 

search cost distribution‖ (Stahl, 1996).       
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For this dissertation it is sufficient to understand Stahl‘s equilibrium results for this 

variance as stated above.  As a result, I will not replicate Stahl‘s calculations.  For 

additional details on the derivation of  Stahl‘s results, please see Stahl (1996).  While the 

inelasticity assumption was included to highlight the role played by variation in consumer 

search costs, this assumption is not required to meet the Stahl conclusions noted above.  

 

2.5 Price Behavior When Prices are Dispersed – Diamond (1987) Approach 

 

Diamond (1987) develops a unique search model that has a testable prediction of 

what happens to prices as his version of search costs rise.  The prediction is specific to 

when there is price dispersion.  Diamond includes only two types of consumers: one type 

is willing to pay a high price and the other is willing to pay a low price.  There is no 

explicit search cost in the model which makes the model a bit unorthodox when 

compared to Reinganum, and Stahl-type models, which seem to dominate the search 

literature.  Instead, consumers are trying to maximize discounted consumer surplus.  As 

such, if the purchase is made at a later date (and consumer surplus is constant prior to 

discounting), the discounting will reduce the consumer surplus enjoyed by the buyer.  

The discount rate makes it costly not to purchase.  So, if a consumer has one search per 

period and she does not get her reservation price, she will put off purchasing and incur a 

penalty in her consumer surplus via discounting.   

The consumers enter the market at certain rates using a Poisson distribution which 

results in a stock of consumers.  Both the rate of entry and termination are exogenous.  
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The low price consumer will not achieve any consumer surplus (because firms will never 

charge below his price).  All consumers purchase no more than 1 unit of the consumer 

good.  With respect to the firms, there is an equal profit condition and the firms have 

constant marginal costs. 

Using these basic assumptions, Diamond develops three possible equilibria:       

1.  All firms charging a price that the low price person is willing to accept, 2. All firms 

charging the equilibrium price for the people willing to pay a higher price, 3.  Some firms 

charging each of these prices.  

The key scenario (number 3) is similar to the Stahl model described above where 

there is not an atom of ―shoppers‖.  In the Stahl model, there is a continuum of prices.  

Diamond‘s model is limited to two prices at most because the consumers have only two 

maximum prices consumers are willing to accept and firms (within the equal profit 

condition) respond accordingly.  The unique mechanism in the Diamond model is that it 

incorporates the discount rate as a proxy for a search cost.  The Diamond model predicts 

an increase in the discount rate will result in an increase in the price charged at high 

priced stores and that the fraction of low priced stores will decrease.  As will be seen 

below, this discounting mechanism will allow for specific predictions about the effect of 

violence on price level. 
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2.6 Violence and Search
2
 

Before evaluating the effects of violence on the above search models and their 

variants, I will show the relationship violence has to both the number of searches and 

prices.  To initiate the discussion of how violence enters the model, I will begin with a 

utility function for the consumer that includes both consumption and the probability of 

survival.  Violence in the consumer‘s utility function is significant with respect to the 

expected probability of survival.  Violence for the utility function is measured in such 

things as the number of violent incidents, the type of violence, and the probability of 

being killed given violent events.  Given the difference in units of measurement between 

violence and prices, a utility function will be helpful to establish the relationship of 

violence to searches before evaluating the above scenarios. 

The utility function is for customers of the wholesale firms.  The environment is a 

state in conflict (e.g., insurgency, sectarian violence, political violence, etc.).  As is often 

the case in insurgencies, the violence is not randomly distributed across the state, but 

instead the frequency and magnitude of violence vary from location to location.  

Sometimes the violence is very localized while at other times, it consumes an entire city.  

Probability of survival is used to represent the risk due to violent events.  Assume violent 

events are exogenous to both the economy and to the representative agent‘s very generic 

utility function below.   

                   

                                                 
2
 The assignment of characters to variables in Section 2.6 are not consistent with the rest 

of the Chapter. 
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In this utility function g represents consumption.  The variable g can be thought of as the 

quantity purchased of the good that is produced by firms.  If at least one unit of g is not 

consumed, the consumer will not survive.  Expected probability of survival is represented 

by         and will be discussed in detail below.  The variable X represents a vector of 

other inputs to the utility function (e.g., revenge, religion, ideology, love, etc.).  This 

variable will not receive additional consideration within this model, but does allow for 

expansion of this model to include actions of a consumer that may not include 

consumption or survival.  When utility is maximized, the partial derivative of each input 

to the utility function is equal to each other.  Therefore,  

  

  
  

  

        
   

  

  
  

In addition, the utility function follows the Inada conditions with respect to both 

consumption and expected probability of survival.  As such, if there is an exogenous 

shock that decreases the expected probability of survival then utility will no longer be 

maximized because in that situation, 
  

  
 

  

        
 .  Utility is bound by an income 

constraint that is assumed to be constant.  To maximize utility, the consumer will be 

willing to trade away some consumption in order to raise expected probability of 

survival.  As will be shown below, the mechanism by which this tradeoff is accomplished 

is the number of searches.  Expected probability of survival is a function of both a 

minimum level of consumption and violence.  The minimum level of consumption is 

essentially binary with 0 being the equivalent of not surviving and 1 being the equivalent 

of surviving. 



28 

                             

A minimum level of consumption          equates to the minimum 

consumption of caloric intake, shelter, etc. necessary for survival.  For this model, it is 

assumed that an individual will maintain consumption above minimum consumption 

levels regardless of the level of violence.  As stated above, probability of survival also 

depends on the number of violent events (   and the likelihood of being killed given a 

violent event.  Therefore, probability of survival is expressed as follows: 

                       

As noted above, there is an equilibrium condition between violence and 

consumption that is reconciled using the number of searches.  This means that if 

probability of survival decreases as the number of searches increases (particularly 

searches into known dangerous areas, or having to cross known dangerous areas to 

perform searches) then people will decrease the number of searches and the expected 

benefit associated with the search will have to be greater to entice a person to perform the 

search.   

Actual behavior with respect to survival will depend on expectations.  As such, 

the next step will be to add the expectations operation.  Also, the primary interest in 

violence from the standpoint of this model is its impact on search.  To incorporate search, 

violence will be expressed as the change in probability of survival with respect to the 

number of searches performed.  With that in mind, the violence aspect of the probability 

of survival will be modeled as a function of the expected probability of a violent 
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occurrence multiplied by the expected probability of being killed
3
 given an occurrence of 

violence.   

        

   
 

     
        

   
 
          

   
  

   

 
   

Using the equation above for the change in the expected probability of survival, 

there are three ways the expected probability of survival can change.  First, there could be 

a change in the probability of violence.  For example, if the number of violent incidents 

increases for search locations the consumer visits, then the expected probability of 

survival decreases.  This decrease in the expected probability of survival will then cause 

the partials from the utility function to fall out of equilibrium with 
  

  
 

  

        
 .  

Second, if the probability of being killed given a violent incident changes, then the 

expected probability of survival decreases and the result is the same as found with an 

increase in the number of violent incidents, the partials from the utility function are out of 

their equilibrium.  Given an exogenous shock of violence as just described, a consumer 

will try to bring the partial derivatives for utility back into equilibrium in order to 

maximize utility.  This brings us to the third way expected probability of survival can 

change, by the number of locations searched.  A consumer can increase probability of 

survival by lowering the number of locations visited.  Decreasing the number of searches 

will raise the probability of survival (assuming the consumer chooses a high violence 

                                                 
3
 For simplicity, the result of violence in this model is limited to being killed.  Instead of 

being binary, an expanded model could incorporate different types of violence short of 

death.  Theoretically, the results should be similar, however; that analysis lies beyond the 

scope of this model.   
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location to no longer search) and will also raise 
  

  
.  As will be shown in more detail 

below, the impact of the partial derivative with respect to goods is because the 

consumer‘s reservation price will rise as will the price paid for goods as the number of 

searches decreases (assuming that limiting search also limited some lower price shopping 

options).  This in turn will result in fewer goods as the consumer is constrained by the 

income constraint.  These interactions brought about by changing the number of searches 

will bring the partial derivatives of utility back into equilibrium in order to ensure utility 

is maximized.  The foregoing analysis of violence and search shows that, in a very real 

sense, violence raises the cost of search.  Expected probability of violence and expected 

probability of being killed given violence are explained in more detail in Appendix A
4
.   

Now that violence has been shown to raise the cost of search via the utility 

function, for the remainder of the paper I will treat violence as if it were measured in the 

same units as the marginal cost and marginal benefit of search.  Since the effect (raised 

cost of search) is the same, doing so does not compromise the results while it will make 

the model more tractable.   

 

 

2.7 Adding Violence to the Search Model 

Using insights gained from the section on violence and search, I will now evaluate 

the Reinganum model and the variations to the Reinganum model.   

                                                 
4
 As an aside, a primary purpose of insurgent violence and sectarian violence is to 

intimidate the population.  If this were added to the model, then the method of death 

would also be an input that matters in the probability of survival with more revolting 

methods of killing having a greater impact on the measure of probability of survival. 
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Basic Reinganum Model  

Adding violence to the basic Reinganum model is not terribly interesting.  While 

the basic Reinganum model has the attractive feature of sequential search, the parameters 

of the model ensure that there is only one search required to reach equilibrium.  As a 

result, the only interesting potential result of violence in the basic Reinganum model is 

that, if severe enough, it could collapse the market.  Remember that the expected gain 

from one additional search is modeled as: 

                         
 

 

         

Adjusting this formulation for violence, we can now write that the expected gain from 

one additional search is: 

                         
 

 

              

where   includes the search cost due to violence.  Now assume that the cost of 

violence is so great that       .  Remembering that the consumer stops searching 

when the expected gain from search is zero        .  Assuming that no searches have 

yet been accomplished, our new equation is: 

                        
 

 

              

In this situation, even if the consumer selected the highest price in the distribution of 

prices, the search cost plus the cost of violence are such that the optimal number of 

searches is zero. 



32 

 

Variance 1:        

The first variation of Reinganum‘s model is one in which search costs are zero.  

As stated above, this variation resulted in a single price equilibrium at the perfect 

competition price ( ).  The rationale is that with a search cost of zero, consumers will 

always find search profitable.  Adding a behavior-changing amount of violence to the 

model changes this result.  If violence is considered absent from the model initially, and 

then a violent shock is added, we would have the following equation:  

                         
 

 

              

Even after setting    , there is still an expected cost of search due to the violence    . 

                         
 

 

          

As can be seen,   simply replaces   from the original model and the introduction of 

violence then precludes the existence of a single price equilibrium at the perfect 

competition price. The reasons that a search cost precludes a single price equilibrium at 

the perfect competition price are widely stated in the literature.  As a brief summary, with 

a search cost greater than zero, a deviant firm could raise his price above the perfect 

completion price by      and gain additional profits from the increase in price without 

losing any customers.  In order for the perfect competition price equilibrium to no longer 

be viable, violence must be significantly large to raise consumer search costs above zero. 
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Variance 2:             

 Variance 2 allows for the possibility that cost of search can vary by consumer.  

Adding violence may or may not change the finding of price dispersion in the Reinganum 

model.  With violence added, consumers make search decisions based on their individual 

search cost using the following formula: 

                         
 

 

              

If violence is not too large, it simply raises the reservation price across the board 

for all consumers.  This is the equivalent of shifting the demand curve to the right.  

Essentially, consumers will perform fewer searches and accept a higher price rather than 

incur the high cost of search.   

If violence gets sufficiently high, then consumers will only search once (i.e., 

        ).  In this case, the firms will offer prices as a function of their marginal cost 

and the price elasticity of demand as in the original Reinganum model.  These elements 

of the original Reinganum model are sufficient to retain price dispersion.  Interestingly, 

while there is still price dispersion, the market is no longer integrated because consumers 

are not engaging in multiple searches.  As a result, price movements should not be 

expected to be correlated.  This will be explored further in variance 4 below. 

Should violence be more severe (i.e.,       ), then the result is the collapse of 

the market.  This scenario is described above in the Basic Reinganum Model section. 
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Variance 3:        

With respect to a violent shock, variance 3 becomes more interesting when 

combined with variance 2 (as described in variance 4).  Beyond that, the price in this 

variance is already at a monopoly price.  Increasing the cost of search from violence will 

not change the monopoly price unless violence is so severe as to collapse the market as 

described above in the Basic Reinganum Model with violence section.  This represents a 

situation where there is already no market integration.  

 

Variance 4:     ,                 
 

When firms under the conditions described in this variance experience a 

significant violent shock, all consumers are burdened with a strictly positive search cost.  

If ex ante, the proportion of consumers with zero search cost was sufficiently high, then 

the ex ante single price equilibrium was essentially the marginal cost equilibrium of those 

firms with the lowest marginal cost.  In this marginal or perfect competition pricing, the 

law of one price holds and price movements will be highly correlated.  When the law of 

one price holds, markets are considered integrated.  In fact, markets are even considered 

integrated when prices differ only by transportation cost as defined by Cournot and 

Marshall  (Sexton, Kling, & Hoy, 1991).   

As described in this chapter, a failure of the law of one price (and a corresponding 

decrease in market integration) can result from imperfect information where consumers 

incur a cost in searching for price information.  Violence raises the price of collecting 

such information.   
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After some level of violence, assume that consumer search costs are now 

distributed with no mass points      .  This means that most, but not all consumers have 

positive search costs and the distribution of consumer search cost is spread with no mass 

points.  With respect to those consumers who still have a zero search cost, a simple 

explanation is that there are still a few die hard shoppers whose love for shopping offsets 

the level of violence to the extent that their cost of searching is still zero.  Following 

Stahl‘s conclusions, there can still be a continuum of both pure-strategy and mixed-

strategy equilibrium given the ex-post distribution of search costs.  This means that as the 

violence increased, prices went from a single price at the marginal cost to a distribution 

of multiple prices.  In other words, there is now price dispersion.  At the same time, firms 

are now less integrated as they are not as heavily influenced in their price decision by 

rival prices as they were ex ante.  As a result, I would still expect to see a weaker 

relationship in the price movements among firms.   

As violence increases further, no consumers are able to retain the status of having 

a zero search cost.  As a result, the cost of search is now distributed (                  

 .  Again, following Stahl‘s conclusions, since ―the search cost density vanish[ed] at zero 

search costs, then the monopoly price is the SNE‖ (Stahl, 1996).  Whether the SNE is 

unique depends on whether marginal costs are constant between firms.  If marginal costs 

are allowed to vary, as in the Reinganum model, then each firm will have its own 

monopoly price in accordance with its cost structure.  With this case, the monopoly 

condition is caused by the increase in search costs.  Firms can continue to charge a 

monopoly price so long as their monopoly price is not sufficiently higher than the 
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monopoly price of another firm so as to induce search as determined by the price 

distribution and the search cost.  As such, the greater cost of search caused by the 

violence gives firms a greater latitude in setting prices.  As with the initial violent shock, 

firms are now less integrated in that the increased search cost makes them less sensitive 

to other firm‘s prices when making their own price decisions.  At this point, I would not 

expect price movements to be correlated.     

 

2.8 Application to Diamond (1987) 

Within the Diamond (1987) paradigm, violence can be used as an indicator of 

increased search costs (increase in the discount rate).  Essentially, if a person has a higher 

probability of being killed, his discount rate increases because he cares less about future 

periods.  The prediction would then be that prices rise for high price consumption goods 

while close substitutes to those goods should not experience an increase in price.  This 

prediction is specifically for what happens during a price dispersion (not monopoly price 

and not perfect competition).  I will be invoking the Diamond assumptions as part of the 

test on prices.   

As with the market integration tests I am running, I will likely need to be modest 

about my findings if they are supportive of the theory.  The firm‘s supply curve is 

understandably not included in search models, but my primary independent variable of 

interest (violence) has the propensity to simultaneously impact both supply and demand.  

Supply (as an omitted variable) could shift left or right depending on the stock of 

available goods and whether the goods are expected to be purchased from other locations 
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geographically, or sold to other locations geographically.  Nonetheless, the Diamond 

model does provide a testable prediction that could be extended to different types of 

violence on prices which also may prove of interest.   

 

2.9 A Brief Discussion of Supply Side Effects 

Remembering that the markets are wholesale markets, I will briefly explore supply 

side aspects of a violent shock.  Violence can have 2 effects to the supply side of a local 

wholesale market.  It can either cause a supply shortage as fewer firms external to the 

violent geographical area are willing to make deliveries to the violent area, or it could 

cause a supply glut if local producers are less able to ship goods to markets outside the 

local area.  Assume that wholesale firms do not store large volumes of goods and instead 

purchase frequently from producers.  Also assume that the wholesale market is one in 

which we have a downward sloping demand curve for wholesale goods.  Given this 

situation, the wholesale firms would benefit from supply gluts in that their marginal costs 

decrease as producers lower prices.  With decreased marginal costs, the monopoly price 

would be lower, but not by as much as the marginal cost decrease.  As a result, the 

market would expand, consumer surplus would increase and profits would increase.  

Conversely, wholesale firms are losers in the case of a supply shortage with the result 

being higher marginal costs, a higher monopoly price, a market contraction, decreased 

consumer surplus and decreased profits.         

 

 



38 

2.10 Conclusion 

The two testable predictions of the theory in this chapter are that increased 

violence will result in decreased market integration and that increased violence will result 

in high priced goods to increase in price while their low price substitutes remain constant 

in price.  The effects of violence on both market integration and prices will be tested in 

the next chapter using data from the recent Iraq conflict. 

 

  



39 

 

 

CHAPTER 3: THE EFFECTS OF VIOLENCE ON MARKET INTEGRATION 

AND PRICES - EMPIRICS 

 

3.1 Introduction 

Within this chapter I will test the hypotheses developed in Chapter 2 that market 

integration deteriorates in the face of violence and that prices for high willingness to pay 

consumers rise in the face of violence.  An excellent paper to use as a template for testing 

the market integration hypothesis is the 1985 treatment by Stigler and Sherwin in ―The 

Extent of the Market‖.  In this work, Stigler and Sherwin note that ―to say that a market 

facilitates the making of exchanges is equivalent to saying that markets are where prices 

are established‖ (Stigler & Sherwin, 1985).  As discussed in Chapter 2, search costs, in 

addition to other transaction costs (like transportation) can create a barrier to price 

uniformity.  To mitigate the veil over market integration caused by transportation, search 

and other transaction costs, Stigler and Sherwin look at price movements (change in 

prices) instead of evaluating prices directly.  As Stigler and Sherwin note, this 

methodology will be unsuccessful if the transportation costs and other transaction costs 

are volatile.  In this respect, there are a few important distinctions that need to be made.  

This paper is actually seeking differences in market integration caused by violence.  That 

is to say, I am not looking for the mere existence of market integration, but instead, I am 

looking to see if the degree of market integration is significantly decreased due to 
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violence.  Chapter 2 details an important mechanism by which this difference in market 

integration may be transmitted (search costs).  That being said, the theory in this previous 

chapter does not preclude the transmission being through other transaction costs in 

addition to search (e.g., transportation) where violence is a viable source of the decreased 

market integration.  With the testing in this chapter, I will focus on the impact of violence 

itself as opposed to focusing on the disaggregation of the effects by transmission 

mechanism (search, transportation, etc.).  As such  , I will leave the disaggregation of the 

mechanisms to subsequent research.   

As with Stigler and Sherwin, I will take the first difference of prices to remove 

any components of price that may differ geographically, but that are common from period 

to period.  Using the definition of a market
5
, Stigler and Sherwin tested the extent of a 

market by examining the similarity of price movements.  This methodology raises 

opportunity for testing in the case where a country is in conflict, but the conflict is 

localized into certain regions.  In accordance with the theory that the extent of search can 

be limited by expected probability of survival, the relatively peaceful regions might have 

more similarity of price movements with each other than they do with the violent regions.  

If this condition proves true, that would suggest that violence can be a decisive factor in 

limiting the extent of the market.   

The modified Diamond model predicts that as violence rises, the high price for a 

commodity will also rise while the low price for the same commodity will be unchanged.  

                                                 
5
 "A market for a good is the area within which the price of a good tends to uniformity, 

allowance being made for transportation costs" (Stigler and Sherwin paraphrase of 

Cournot and Marshall) (Stigler & Sherwin, The Extent of the Market, 1985). 
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The recent violence in Iraq provides conditions by which both the market integration 

theory and the theory in the modified Diamond model can be tested.   

 

3.2 Data 

Beginning in April 2005, a company named ANKA began collecting price data 

across Iraq.  In order to collect the data, ANKA stationed price monitors at nineteen 

locations around the country in different wholesale markets.  The monitors consult daily 

with five to ten principle vendors to gather prices each day.  The price monitors send the 

information back to ANKA electronically where it is organized and distributed to 

interested parties.  To ensure data consistency, the monitors complete training on both the 

market area and the products on which they will be collecting data.  Prepared reports are 

available for daily, weekly, and monthly prices (ANKA, 2009).  All of the prices are on 

goods in the agricultural and energy (benzine/gasoil) sectors of the economy and include 

both goods produced in Iraq and imported goods.  Of significance is that ANKA also 

collected Iraqi dinar to dollar exchange rate information at the wholesale markets.  I 

received ANKA‘s weekly data from Dr. S. Brock Blomberg and Dr. Rozlyn C. Engel.  

The data was very detailed with respect to product type and included wholesale market 

information from a city in each of the 18 governorates.  The cities and their 

corresponding governorates are provided in Table 1. 
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Table 1 – Governorate/City Pairs 

Governorate City 

Anbar Al Fallujah 

Arbil Arbil 

Babil Hilla 

Baghdad Baghdad (Markets in Sadr City and Doura) 

Basrah Basrah 

Dahuk Dahuk 

Dhi Qar Nassariyah 

Diyala Ba'aqubah 

Karbala Karbala 

Kirkuk Kirkuk 

Maysan Amarah 

Muthanna Samawa 

Najaf Najaf 

Ninewa Mosul 

Qadisiyyah Diwaniyah 

Salah Ad-din Tikrit 

Sulaymaniyyah Sulaymaniyyah 

Wasit Kut 

 

 

For the correlations, I initially focused on a set of seven commodities with a high 

number of observations in each governorate, but turned to one commodity in particular 

for subsequent, more detailed analysis (exchange rates).  The original seven commodities 

were selected to represent the diversity in the larger dataset (e.g., imports, animal 

products, crops, rations).  While the dataset is relatively thorough for a conflict 

environment, it does have some gaps.  For example, during one of the more violent 

periods, there was a gap in reporting for a few weeks.  (I cannot confirm the gap was 

caused by the violence).  I added correlation analyses with the data collapsed by month 

instead of week.  Collapsing the data to monthly average of observations mitigates much 
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(but not all) of the gap problem, but of course, yields fewer observations and a loss of 

refinement.   

This price data was used to evaluate price dispersion by Blomberg and Engel in 

their paper ―Lines in the Sand: Price Dispersion, Border Effects, and Economic 

Integration of Post-War Iraq‖.  The primary focus of the Blomberg and Engel piece was 

to evaluate the effects of the coalition troop surge to see if that security strategy reduced 

price dispersion.  Their indicator for violence in that paper was coalition troop deaths.  

This paper is complementary to Blomberg and Engel in that it is examining the effects of 

violence on market integration and prices.  A significant difference is the violence 

measurement in this paper is violence against Iraqi civilians.  This violence measure will 

be used to highlight the cities where the difference in wholesale market prices would be 

expected to be less integrated with the difference in wholesale market prices for other 

cities.   

Since violence is the driving concern, I will detail the data collected on violence.  

There are three measures of violence that are available.  The first measure is the 

significant activity reports (SIGACTS) data collected by the Coalition Forces in Iraq 

(received from Dr. Jacob Shapiro).  This data includes attacks against the Coalition, Iraqi 

security forces, Iraqi government, Iraqi infrastructure and Iraqi civilians.  Berman, 

Shapiro and Felter (2009) provide shortcomings of the data.   ―First, they capture 

violence against civilians and between non-state actors only when US forces are present 

and so dramatically undercount sectarian violence (GAO 2007, Fischer 2008, DOD 

2007).  Second, several potentially useful variables in the data, such as type of attack and 
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target of attack, are inconsistently coded over time. Third, these data almost certainly 

suffer from significant measurement error, though we have not yet determined if the error 

is non-random‖ (Berman, Shapiro, & Felter, 2009).    

The second measure is the adverse event data collected through the Iraq 

Household Socio-Economic Survey (IHSES-2007) (received from Dr. Frank Gunter).  

The survey results provide the number of adverse events per household by type of event.  

A subset of the types of events yields an indicator of how many events per household 

(deaths, violence, kidnappings, etc.) are due to the weakened condition of the Iraqi state.  

Unfortunately the data is only cross section, not panel data.  Nonetheless, the data 

provides confirming evidence on which governorates experienced disproportionate levels 

of violence.  This information is particularly useful in that the survey was collected 

during one of the most violent periods of the insurgency.  The IHSES-2007 ―presents first 

results from the nationwide survey - a representative sample of approximately 18,000 

households and more than 127,000 individuals‖ (COSIT; World Bank, 2008).  The 

survey was carried out by interview and was in the field from 30 October 2006 through 8 

November 2007.  Other subject matter of the survey covered such areas as housing, 

health, education and culture, household expenditures, labor force participation, loan 

assistance, and income.  

The third measure of violence is Iraqi civilian death information from Iraq Body 

Count.  Iraq Body Count (IBC) collected data on violent civilian deaths in Iraq since the 

2003 invasion.  IBC organized the data by incident which allows for tracking the number 

of deaths that occurred from a given incident.  They cross-checked the reported deaths 
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among multiple sources (e.g., media, hospital, morgue, etc.) to improve accuracy (Iraq 

Body Count 2009).  Princeton University worked with IBC to geo-code the data to the 

governorate, city, and district level.  They also included some additional refinements to 

the data such as what entries were accumulations from morgues.  Dr. Jacob Shapiro at 

Princeton University was kind enough to share the refined data.  The IBC information is 

distinct from the Icasualties information in that its focus is on Iraqi civilians, whereas 

with Icasualties the violence is directed at the coalition.  A quick review of insurgent 

statements from 2004 suggests that insurgent violent events are exogenous to the 

economy.  In other words, the violence appears to be performed largely for non-economic 

motives. 

Table 2 below provides a comparison of the three measures of violence by 

Governorate in 2007.  Baghdad consistently ranks as the most violent regardless of the 

measure.  Diyala is a strong candidate as the second most violent governorate.  The 

presence of Salah Ad-din as the second most violent location in the significant acts 

database is likely due to the presence of the large coalition presence at Camp Anaconda / 

Balad Air Base (AKA ―Mortaritaville‖).  Balad accounts for 39% of the attacks in Salah 

Ad-din in the significant acts database.  This puts Balad well above the next most violent 

district (Tikrit) with only 21%.  Tikrit incidently was the hometown of Saddam Hussein 

making it a potential hotbed of insurgent activity.
 6

 

                                                 
6
 Also, on a per capita basis, Tikrit had a relatively high level of deaths in 2006.  That being said, 

population estimates varied widely depending on the source (particularly for Tikrit) lowering confidence in 

per capita figures.  In 2007 deaths per capita were highest for Diyala, Anbar and Baghdad.  With a lower 

end population estimate for Tikrit, the 2006 deaths per capita were highest for Diyala, Baghdad and Tikrit.  

With a higher end population estimate for Tikrit, 2006 deaths per capita were highest for Diyala, Baghdad 

and Anbar. 
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Table 2 – Violence Measures 

2007 

Rank Deaths Significant Acts Adverse Events 

1 Baghdad 10875 Baghdad 28516 Baghdad 34 

2 Diyala 3584 Salah Ad-din 7846 Diyala 29.8 

3 Ninewa 2565 Diyala 7696 Anbar 19.7 

4 Anbar 1683 Anbar 7121 Kirkuk 4.9 

5 Salah Ad-Din 1359 Ninewa 6801 Babil 2.6 

 

Using the IBC data and the price data, I built a combined dataset using the date 

and governorate as keys to combine the data.  I took the violence data at the city level.  

The governorate level would include violence that is too far away from the wholesale 

market.  It also may include violence that is closer to the wholesale market in an adjacent 

governorate.  The district level information is not consistently recorded among the 

governorates.  As a result, the city level data was the best match I could make 

geographically between the violence data and the wholesale market price data.  For the 

market integration analysis in particular, Baghdad, Diyala and Anbar are considered to be 

high violence cities with Salah Ad-din being possibly high violence. 

 

3.3 Methodology – Market Integration 

As stated above, I have two distinct testable hypotheses from Chapter 2.  The first 

is that markets will become less integrated as violence increases.  To test this hypothesis, 

I will follow the basic correlation methodology established by Stigler and Sherwin.  As 

such, I have selected seven commodities (to include the exchange rate) as discussed in 

the data section.  The commodities are as follows:  1) Gasoil Iraq Local, 2) Beef Iraq 



47 

Local without Bone, 3) Flour Iraq Hard, 4) Rice Iraq Anbar, 5) Rice Food Rations 

Import, 6) Sugar Brazil Import, and 7) dinar to dollar exchange rate. 

Unfortunately, but predictably, the price series tested positive for having a unit 

root process for the level (not differenced) prices.  To have confidence in the results, I 

will need the price series to display a weak dependence (stationary process).  A common 

correction for this is to take the difference of the series.  So instead of level prices, I 

would use the change in prices from period to period.  Following convention, I 

differenced the price series to correct for having a unit root.  After first differencing the 

series, I tested each differenced series for the continued presence of a unit root using the 

Augmented Dickey-Fuller Test (zero lags).  For the dinar to dollar exchange rate (this 

will be the most important ―commodity‖ tested), all of the first differenced series showed 

no indication of a unit root with the exception of Kirkuk.  This makes all of these price 

series integrated of order one I(1) with the exception of Kirkuk.  That being said, of the 

18 governorates, I consider the results for Kirkuk to be the least reliable.  One might ask; 

is first differencing enough to correct for I(1) series like those found in this dataset?  

Wooldridge addresses this concern as follows:  

―We suggested that I(1) variables should be differenced before they are 

used in linear regression models … This is certainly a safe course to 

follow, and it is the approach used in many time series regressions after 

Granger and Newbold‘s original paper on the spurious regression problem.  

Unfortunately, always differencing I(1) variables limits the scope of the 

questions that we can answer‖ (Wooldridge, 2006). 

 

Wooldridge‘s advice should be sound for this analysis as well as for linear 

regression.  As noted by Wooldridge, using differenced series does have limitations in 

interpretation.  Claims on the results cannot be made on level prices.  Instead 
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interpretation must be in the context of price changes.  This change in interpretation does 

not harm my conclusions with respect to market integration. 

  The hypothesis is Corr           = 0 

    represents the first difference of a commodity price series (e.g., the exchange 

rate) at one of the wholesale markets (e.g., Baghdad).  Similarly,     represents the first 

difference of a commodity price series at a second wholesale market (e.g., Anbar).  The 

term ―Corr‖ represents the correlation between the two series.  A correlation of zero 

means there is no statistically significant correlation between the two series.  In this 

example, changes in the exchange rates in Baghdad would be independent of changes in 

the exchange rates in Anbar.  The specific correlation technique I used is pairwise 

correlation.  Each governorate was pairwise correlation tested against each other 

governorate using the price differences for the seven commodity series.  If the correlation 

was not statistically significantly different from zero, then I fail to reject the null 

hypothesis that the differenced price series for that particular commodity is independent 

between the two governorates being tested.  In other words, I fail to reject the null 

hypothesis that the markets are not integrated.  Conversely, if the correlation coefficient 

is statistically significantly different from zero, then I conclude that there is market 

integration between the two governorates for the differenced prices of that commodity.  

All correlations were conducted as pairwise correlations using a Sidak correction for 

multiple comparisons. 
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To then test the strength of violence on the correlations, I regress the correlations 

against a dummy variable that equals one if one of the governorates in the correlation is 

high violence.  The test is as follows: 

                          

The null hypothesis is:             

If I fail to reject the null hypothesis, then being a high violence governorate has no effect 

on the strength of correlation in the movement of prices, or the coefficient for high 

violence governorates is exhibiting a sign that is contrary to theory.  In other words, if I 

fail to reject the null hypothesis, then being a high violence governorate has no effect on 

market integration, or is exhibiting a positive effect on market integration.  Conversely, if 

I reject the null hypothesis, then being in a high violence governorate has a negative 

effect on market integration, which is consistent with the theory expressed in Chapter 2. 

Subsequent to Stigler and Sherwin, the literature considered more complex 

methods of analysis, one of which includes the Ravallion‘s Autoregressive Distributed 

Lag model which he used to test for short-run and long-run integration (Abdulai, 2000).  

Ravallion‘s model assumes a radial structure in that price shocks originate from a central 

market whose prices are weakly exogenous from other markets (Barrett, 1996).  

Ravallion‘s model was essentially a step toward the cointegration technique that was 

soon pursued by other authors.  The work by Engle and Granger (1987) and Johansen 

(1988) expanded the cointegration toolkit available to economists for testing long-term 

relationships.  This expansion allowed for the testing of long-term integration among 

markets where short-term integration appeared absent.  The underlying thought is that in 
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the short-term, market prices can be driven away from each other by transaction cost 

considerations or localized market conditions, but in the long-term prices cannot stray too 

far from each other without arbitragers taking advantage of the price difference.  Even so, 

the cointegration approach to market integration analysis is not without its detractors such 

as Barrett who advocates instead for the development of richer datasets that incorporate 

transaction cost data, or even trade flow data (Barrett, 1996).   

Throughout the literature, the original assumption by Stigler and Sherwin that 

transaction costs are ―usually either a minor or a stable source of price differences 

between communities‖ is a persistent concern regardless of the type of analysis 

performed on prices (Stigler & Sherwin, 1985).  The analysis on price differences in this 

model is a bit different from the bulk of the literature in that insight into the degree of 

market integration is not the ultimate goal.  Instead, the goal is to see if violence impacts 

the degree of market integration.  With this in mind, I am specifically evaluating the 

difference in market integration across multiple markets when a subset of those markets 

is hindered by the increased search/transaction cost from higher violence.  My 

assumption then is not that search/transaction costs are minor or stable.  Instead, I am 

testing that a particular shock (violence) that impacts search/transaction cost is not minor 

or stable.  In doing so, I assume that other transaction costs (that are exogenous to 

violence) are either stable or are not driving a lack of correlation between the price 

differences in high violence markets and price differences in other wholesale markets.  

Since the data includes weekly averages, the tests are considered to be evidence of short-
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run market integration.  Medium-term market integration was tested by aggregating the 

data into monthly average prices.  

When running correlations among the markets, one market (Qadisiyyah) stood out 

as inexplicably defying statistically significant correlation with the other markets for first 

differences in exchange rates at both weekly and monthly observations.  To further 

investigate this absence of correlation, I followed the branch of literature that turned to 

cointegration.  Cointegration, as stated above, is used to test the long-term relationship of 

several I(1) time series.  As will be seen below, Qadisiyyah did show signs of long-term 

market integration for exchange rates when using the Johansen cointegration procedure.  

Gaps in the weekly data made cointegration analysis particularly difficult.  Subsets of the 

data would have to be used at the weekly observation level.  Fortunately, when the data is 

collapsed into monthly observations, gaps in the (now monthly) data series are 

minimized.  The tradeoff is that the number of observations with which to test 

cointegration falls dramatically to around 30 observations for the entire dataset.  Given 

that cointegration is concerned with long term relationships, I will use the entire dataset 

when testing cointegration. 

Baghdad tended to be disproportionately violent when compared with the other 

governorates.  As a result, when selecting a time period to analyze, I concentrated on a 

period when the violence in Baghdad was higher than normal and narrowed the 

correlation tests to that period.  The graph below gives a general idea of the timeframe for 

when Baghdad was most violent.  The timeframe selected for the correlation analysis was 

mid-December 2005 through mid-August 2007.  Not only was the violence in Baghdad 
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high during this period (as measured by civilian deaths), but the violence in Baghdad was 

actually higher than all of the other cities combined.   

 

Figure 1 – Violence Level in Baghdad 
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There were some cities that had a higher violence per capita rate at certain times.
7
 

That being said, even when measuring per capita violence, Baghdad was always in the 

top three of the most violent.  Also, Baghdad had the lowest coefficient of variation 

(mean divided by standard deviation) of any governorate meaning Baghdad was not 

                                                 
7
 (Tikrit 2006, Diyala 2006 & 2007, Anbar 2007).  See footnote 2 for a further 

explanation of Tikrit. 
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driven by anomalous spikes, but was instead the result of a consistently high level of 

violence. 

 

3.4 Methodology – Modified Diamond Model 

The second hypothesis involved the conclusion generated by incorporating 

violence into the Diamond (1987) model.  This addition to the Diamond model indicates 

that prices rise in the face of violence for higher price firms and that a greater fraction of 

lower price firms become higher priced firms.  The price data from Iraq consists of 

average weekly observations by governorate and by commodity.  Since I do not have 

transaction level data, or firm level data, I cannot directly test whether or not a greater 

fraction of lower priced firms became higher priced firms.  That being said, the 

commodities are defined very narrowly and as such, two commodities can be close 

substitutes for one another.  For example, one commodity sold in the wholesale market is 

―Rice Food Rations Import 1‖ and a similar commodity also sold in the wholesale market 

is ―Rice Iraq Anbar 1‖.  While these two commodities are quite similar, their prices are 

consistently very different.  These closely related commodities may be a workable test for 

Diamond in that they are similar to a single commodity that clusters into two prices.  

Following this concept, I can test to see if the high priced commodity ―Rice Iraq Anbar 

1‖ increased as a result of violence while the low priced commodity ―Rice Food Rations 

Import 1‖ does not change.  This test assumes the consumer‘s willingness to pay does not 

change and that price impacting conditions in supply are not affected by the violence.  

One drawback with using the rice commodities mentioned above is that there are other 
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rice commodities as well that act as intermediate prices.  As a result, the fraction of firms 

that were low priced firms (―f‖ in the Diamond model) now represents the lowest price 

firms among a price structure that has more than two prices.  As the discount rate rises, I 

would still expect the value of engaging in the process to rise because there is still a 

higher cost to delaying a purchase.  Since there is a higher cost for delaying a purchase, 

the reservation price should be expected to rise for any firm above the lowest willingness 

to pay.  This means that if ―f‖ is still considered the fraction of low priced firms, it would 

fall due to increased profit opportunities, but now those profit opportunities are spread 

among the higher priced firms.  So, even with multiple price levels, the prediction should 

still hold.  In other words, I should still expect the high price firm to show an increase in 

price as a result of an increase in the discount rate (as proxied by violence).  

Fortunately, one of the other test commodities (flour) only has a two price 

structure for the prices in my dataset.  (There could be other price levels that were not 

collected by the price monitors.)  Unfortunately, it does have another limitation.  The 

grade of flour is different between the low price and the high price.  While both grades of 

flour can be used for making bread, the difference in grade likely means that one grade is 

better suited for something like high quality breads or pastries.   

An underlying assumption of the Diamond model is that consumers meet firms 

that offer high prices or low prices (i.e., sell one or the other type of flour) and those 

consumers come across the firms randomly.  A similar and perhaps more plausible 

assumption for this paper is that at any given time one or the other product may not be 

available in the wholesale market.  The assumption is that every consumer is willing to 
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purchase the low price good if it is available and those consumers with a high willingness 

to pay will purchase the high price good so long as it meets their reservation price.  As 

such, the consumer will have to decide whether to purchase, or to delay.  Looking at the 

rice data, there are gaps in the weekly average data and more gaps in the low price data 

than the high price data.  The original Diamond assumption could hold for the wholesale 

markets in Iraq; either way, the functionality of the assumption is included in this paper. 

The prices for the commodities should be far enough apart to be considered 

statistically significantly different prices.  All three sets of commodities being tested 

satisfy this condition using a Welch T-Test.  Similarly, the range of prices for one 

commodity should not be completely encompassed by the range of the prices of the other 

commodity.  Again, both sets of commodities satisfy this condition. 

In testing this hypothesis, I will interact violence with the commodities that 

exhibit the high price/low price behavior described above and a governorate (Baghdad).  

This interaction will allow me to isolate the effects of violence by the commodities of 

interest and ensure the coefficient is not picking up changes due to the differences 

between governorates.  I included fixed effects for commodities and governorates.  

Similarly, I am including time fixed effects to isolate impacts that are common to all 

groups, but that vary by year.   

   – Governorate fixed effects. Control for permanent differences between governorates 

   – Commodity fixed effect. Controls for permanent differences between commodities 

   – Time fixed effects. Impacts common to all groups but vary by year 

     – Idiosyncratic error 
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 The resulting equation is: 

                                                        
          

      

The coefficient of interest in this model is  
 
.  This coefficient will be used to evaluate 

the impact of violence on prices by commodity.   

The null hypothesis is: 

        
                                        

                                   

If I fail to reject the null hypothesis for a high priced commodity, then I will 

conclude that prices do not rise in the face of violence for the high price firms.  

Conversely, if I can reject the null hypothesis for high priced commodities, then I will 

conclude that their prices rise as a result of violence.  With the low priced commodities, a 

failure to reject the null hypothesis indicates that the low priced commodity experienced 

a price change as a result of violence.  Conversely, rejecting the null hypothesis for low 

priced commodities indicates that prices did not change as a result of violence.  A 

rejection of both parts of the null hypothesis is, or course, consistent with the violence 

adjusted Diamond model.  Failing to reject the null hypothesis can be interpreted in two 

ways.  The first interpretation is that violence does not cause the predicted change in 

market behavior and corresponding change in prices.  The second interpretation is that 

violence still had the anticipated reaction in prices with respect to the demand curve, but 

violence also caused changes to other exogenous variables (e.g., willingness to pay) that 

mitigated the impact expected from the violence adjusted Diamond model. 
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3.5 Discussion – Market Integration 

 

A summary of the results for the correlation of price differences is provided in 

Table 3 below.  This table includes the number of statistically significant correlations of 

price movement that each governorate had with other governorates.  For this table, 

statistical significance is at the 90% confidence level unless otherwise specified.  

Detailed correlations are included in Appendix A for weekly observations and Appendix 

B for monthly observations.   

An obvious result is that the dinar to dollar exchange rate is the only category of 

―commodity‖ that demonstrates a large degree of market integration using the test of 

correlation coefficients on the first differenced prices.  It is also the only ―commodity‖: 

that provides significant variance in the number of statistically significant relationships 

by governorate.  If all commodities showed no market integration, it could be due to 

general levels of violence in Iraq … or something else, but having the variation across 

governorates provided by the dinar to dollar exchange rate allows for stronger statements 

to be made about the potential of market integration being influenced by violence.  Given 

these results, I will focus subsequent analysis on the dinar to dollar exchange rate 

―commodity‖ and leave the remainder of the commodities to subsequent research 

potentially with cointegration analysis.   
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Table 3 – Number of Statistically Significant Correlations of Price Movement 

  

 

Gasoil 

Iraq 

Local 

 Beef Iraq 

Local 

without 

Bone 

 

Flour 

Iraq 

Hard 

 Rice 

Iraq 

Anbar 

 Rice 

Food 

Rations 

Import 

 Sugar 

Brazil 

Import 

 Dinar to 

Dollar 

Exchange 

Rate 

 Dinar to 

Dollar 

Exchange 

Rate 95% 

CI 

Anbar 2 1 0 0 1 0 7 6 

Arbil 0 0 0 0 0 1 14 12 

Babil 0 1 0 0 0 0 11 11 

Baghdad 0 0 0 0 0 0 0 0 

Basrah 0 0 2 0 1 0 11 11 

Dahuk 1 0 0 0 1 0 14 14 

Dhi Qar 0 2 0 0 1 3 13 12 

Diyala 1 0 0 1 0 0 10 5 

Karbala 0 0 0 0 0 2 14 14 

Kirkuk 0 0 1 1 2 0 12 12 

Maysan 0 0 2 0 0 0 11 11 

Muthanna 0 0 0 0 0 0 13 12 

Najaf 0 0 1 0 2 1 12 11 

Ninewa 0 0 0 0 0 0 14 14 

Qadisiyyah 0 0 2 0 0 2 0 0 

Salah Ad-din 0 0 0 0 0 0 0 0 

Sulay
8
 0 1 0 0 0 1 13 13 

Wasit 0 1 2 0 0 0 13 12 

Total Number 

of Relationships 
2 3 5 1 4 5 91 85 

 

 

I performed the correlation analysis at both the 90% confidence level and the 95% 

confidence level for the exchange rate.  The most dramatic result is that Baghdad, Salah 

Ad-din and Qadisiyyah all are absent of any evidence of short-term market integration.  

Similarly, Diyala and Anbar show evidence of integration with only 5 and 6 other 

wholesale markets respectively.  The remaining 13 wholesale markets all show relatively 

robust integration with other wholesale markets across Iraq.  As shown above, the level 

                                                 
8
 Sulaymaniyyah is abbreviated to Sulay in the table to save space 
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of violence is consistently higher in Baghdad, Diyala and Anbar.  As a result, there is 

plausible (although not conclusive) evidence that violence is influencing the degree of 

market integration.  Similarly, when the violence was taken per capita, Salah Ad-din 

(Tikrit) also exhibited high levels of violence in 2006.  Using this measure, Salah Ad-din 

is not inconsistent with the hypothesis that violence influences market integration, but 

given the variance of population estimates with Tikrit, this result is not as strong as the 

results for Baghdad, Anbar, and Diyala.  The 13 wholesale markets showing robust 

market integration is also consistent with the hypothesis in that they are relatively low 

violence governorates when compared with Baghdad, Diyala, and Anbar.  The only 

governorate completely inconsistent with the violence hypothesis is Qadisiyyah.  The 

wholesale market for Qadisiyyah is in Diwaniyah.  Interestingly, Small to Medium 

Enterprises (SMEs) in Diwaniyah are less constrained by security than any other market 

in Iraq according to a USAID market assessment (USAID TIJARA Team, 2010).   

I have listed some basic information in Table 4 about SME business conditions 

where there is a stark distinction between Diwaniyah and Iraq as a whole.  Without 

further information, I can only speculate on the Diwaniyah anomaly in the exchange rate 

market using information in Table 4.  These interesting facts about Diwaniyah raise the 

possibility that there are business conditions in Diwaniyah that could make it unique with 

respect to exchange rate transactions.  That being said, without further information 

Diwaniyah remains an anomaly to a market integration pattern that is otherwise largely 

consistent with the violence hypothesis.   
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Table 4 – Business Conditions for Diwaniyah vs. Iraq 

Diwaniyah SMEs using Banks 42% 
Iraq Average 12% 

Diwaniyah Sales to Government 22% 
Iraq Average 14% 

Diwaniyah SME Owners who are Members of Business 
Associations 40% 

Iraq Average 18% 

Diwaniyah SMEs Negatively Affected by Inadequate Access to 
Finance 93% 
Iraq Average 68% 

Diwaniyah SMEs using Computers for Business 27% 
Iraq Average 18% 

Diwaniyah SMEs accessing the Internet 16% 

Iraq Average 9% 
 

 

The correlations discussed so far tested short-term market integration.  In order to 

test medium-term market integration, the data was collapsed into monthly average 

observations and correlations were run on the newly organized data.  The results for 

correlation of monthly data can be seen below in Table 5.  Detailed results are available 

in Appendix B.  For the exchange rate ―commodity,‖ the table shows that while Anbar, 

Baghdad, Diyala, and Salah Ad-din still have fewer correlations than the other 

governorates, the number of statistically significant correlations rose markedly for these 

governorates.  These results suggest that there is a relatively robust amount of medium-

term market integration even for the high violence markets.  Given the dramatic change 

between the short-term lack of correlation and the greater medium term correlation, 

violence could be acting as an obstacle to the efficient integration of the markets where 

violence is most prevalent.  Even though the number of statistically significant 
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correlations rises for the high violence markets, the detailed correlations show that the 

strength of the correlations remains relatively poor when compared with the low violence 

governorates. 

 

Table 5 Monthly Correlation of Price Differences Between Wholesale Markets 

  

 Gasoil 

Iraq 

Local 1 

 Beef Iraq 

Local 

without 

Bone 

 Flour 

Iraq 

Hard 1 

 Dinar to 

Dollar 

Exchange 

Rate 

 Rice 

Iraq 

Anbar 1 

 Rice 

Food 

Rations 

Import 1 

 Sugar 

Brazil 

Import 

Hard 

Anbar 3 1 0 14 0 0 1 

Arbil 2 0 2 16 0 0 0 

Babil 0 0 1 16 0 0 0 

Baghdad 0 0 0 14 0 0 0 

Basrah 0 0 0 16 0 0 0 

Dahuk 0 0 0 16 0 2 1 

Dhi Qar 0 0 1 16 0 2 2 

Diyala 2 0 0 14 1 0 1 

Karbala 0 0 0 16 0 0 3 

Kirkuk 3 1 0 16 1 0 1 

Maysan 0 0 0 16 0 0 2 

Muthanna 0 0 3 16 0 0 1 

Najaf 0 0 0 16 0 0 0 

Ninewa 0 0 0 16 0 2 1 

Qadisiyyah 0 0 1 0 0 0 1 

Salah Ad-din 0 1 0 13 0 0 0 

Sulay 0 0 0 16 0 0 0 

Wasit 0 1 0 15 0 0 0 

Total 

Relationships 
5 2 4 131 1 3 7 

 

 

Also evident in the table is the fact that Qadisiyyah is still a problem with respect 

to market integration.  Since the Qadisiyyah data resisted correlation at the monthly level, 

I decided to test Qadisiyyah for cointegration.  In testing for cointegration, I used the 
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monthly data because it helps (while not completely resolving) the problem of gaps in the 

data.  In addition, since cointegration is a test of long term relationships, I will use the 

entire dataset for this test.  As an example, I will show the cointegration analysis of 

Qadisiyyah against its geographic neighbor Muthanna.  To determine the number of lags 

with which to run the Johansen cointegration test, I used Schwarz‘s Bayesian information 

criterion (SBIC) which recommended 1 lag.  The results of the Johansen cointegration 

test for Qadisiyyah and Muthanna are shown in Table 6. 

 

Table 6 – Cointegration Results for Qadisiyyah and Muthanna 

Maximum 
Rank parms LL Eigenvalue 

Trace 
Statistic 

5% Critical 
Value 

1% 
Critical 
Value 

0 4 -306.88 
 

30.05 18.17 23.46 
1 7 -293.65 0.54 3.59 3.74 6.40 

2 8 -291.85 0.10       
 

 

As is evidenced in the table, the Johansen test indicates that there is 1 

cointegrating vector at both the 5% and 1% critical values.  This result implies that 

Qadisiyyah does exhibit long-term market integration with Muthanna.  When running the 

other governorates against Qadisiyyah for cointegration using 1 lag, I found that all 

governorates for which I could obtain a result showed 1 cointegrating vector, thus 

implying long-term market integration.  Anbar, Ninewa, and Salah Ad-din had gaps in 

the data and did not report a result.  The SBIC criteria recommended 2 lags for Basrah 

and Dhi Qar.  If I follow this recommendation instead of using 1 lag, these 2 governorates 
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will have zero cointegrating vectors using the Johansen test.  This exercise in 

cointegration reveals that Qadisiyyah does show signs of market integration in the long-

run for the exchange rate commodity.  That being said, the inefficiency in short-run 

integration for Qadisiyyah is still largely unexplained. 

 

Table 7 – Regression of Weekly Price Difference Correlation  

  1 3 4 5 6 7 

  

Correlation 

of Weekly 

Price 

Correlation 

of Weekly 

Price 

Correlation 

of Weekly 

Price 

Correlation 

of Weekly 

Price 

Correlation 

of Weekly 

Price 

Correlation 

of Weekly 

Price 

Top3_Violent 
-0.216*** -0.210*** -0.196*** -0.189*** 

 

  

(-4.490) (-4.330) (-3.550) (-3.410) 

 

  

Top3 +  

Salah Ad-din      

-0.343*** -0.376*** 

    

(-8.120) (-8.190) 

Kurd to Kurd 
 

0.186*** 0.201*** 0.201*** 0.111*** 0.078* 

 

(4.370) (4.030) (4.020) (2.790) (1.790) 

Shia to Shia 
  

0.042 0.042 

 

-0.080 

  

(0.750) (0.740) 

 

(-1.570) 

Sunni to  

Sunni    

-0.310*** 

 

  

   

(-7.830) 

 

  

Constant 
0.530*** 0.524*** 0.509*** 

 

0.599*** 0.632*** 

(18.830) (18.160) (13.180) 

 

(24.040) (20.680) 

  

     

  

r-sq 0.110 0.120 0.120 

 

0.329 0.339 

Observations 153 153 153   153 153 

 t-statistics are in parentheses 

*    indicates statistical significance at the 95% confidence level 

**  indicates statistical significance at the 99% confidence level 

All standard errors are robust standard errors 

 

The regression of the correlation coefficients on being a high violence 

governorate revealed strong support for an effect of violence on market integration.  The 
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results are shown in Tables 7 and 8.  The ―Top3_Violent‖ variable is a dummy variable 

that is zero if both governorates in the correlation are low violence and is one if either or 

both of the governorates in the correlation are high violence.  The sectarian variables 

(e.g., Kurd to Kurd) are zero if neither or one of the governorates in the correlation is of 

that group and one if both of the governorates in the correlation are of that group. 

 

Table 8 – Regression of Monthly Price Difference Correlation  

  1 2 3 4 5 6 

  

Correlation 

of Monthly 

Price 

Correlation 

of Monthly 

Price 

Correlation 

of Monthly 

Price 

Correlation 

of Monthly 

Price 

Correlation 

of Monthly 

Price 

Correlation 

of Monthly 

Price 

Top3_Violent 
-0.059** -0.057** -0.072*** -0.070*** 

 

  

(-2.540) (-2.420) (-2.890) (-2.770) 

 

  

Top3 +  

Salah Ad-din      

-0.046** -0.065** 

    

(-1.920) (-2.590) 

Kurd to Kurd 
 

0.073*** 0.058*** 0.058*** 0.072*** 0.052** 

 

(3.710) (2.740) (2.730) (3.530) (2.400) 

Shia to Shia 
  

-0.042 -0.042 

 

-0.048 

  

(-1.220) (1.220) 

 

(-1.350) 

Sunni to  

Sunni    

-0.110*** 

 

  

   

(-6.100) 

 

  

Constant 
0.896*** 0.894*** 0.909*** 0.909*** 0.895*** 0.914*** 

(59.530) (57.700) (52.530) (52.350) (54.290) (50.080) 

  

     

  

r-sq 0.028 0.040 0.050 0.056 0.031 0.045 

Observations 153 153 153 153 153 153 

t-statistics are in parentheses 

*    indicates statistical significance at the 95% confidence level 

**  indicates statistical significance at the 99% confidence level 

All standard errors are robust standard errors 
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As expected, the coefficient for violence on the weekly correlations is quite 

strong.  A change in the ―Top3_Violent‖ variable from zero to one (meaning a high 

violence governorate is now included in the correlation) yields at least an 18.9% decrease 

in correlation of average weekly prices.  Similarly, the coefficient for ―Top3_Violent‖ on 

monthly correlations shows a drop of 5.7% in correlation.  I also tested to see if sectarian 

relationships showed more market integration.  The Kurdish to Kurdish effect was 

statistically significant and typically strongly positive.  The Shia effect is not statistically 

significant and the Sunni (non-Kurd) effect is statistically significant and strongly 

negative.  The results of the regressions are consistent with the hypothesis that violence 

weakens market integration.  

 

3.6 Discussion – Modified Diamond Model 

 

I chose three sets of commodities that could act as substitutes to evaluate the 

impact of violence on low prices versus high prices as predicted in the modified Diamond 

model.  The three broad categories of commodities are flour, rice and cooking oil.  The 

subcategories of flour are imported rations flour and white flour imported from Turkey.  

The subcategories of rice are grade 1 imported rations rice and grade 1 rice from Anbar.  

The subcategories of cooking oil are Cooking Oil Food Rations Import Liquid and 

Cooking Oil Saudi Arabia Import Liquid.   

The descriptive statistics for the commodities can be seen in Table 9.  One 

concern in selecting commodities for this test was to find similar commodities with a 

significant difference in means.  A second concern was to make sure the standard 
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deviation in commodity prices was not so great as to cause a significant overlap in prices.  

The flour, rice and cooking oil commodities adequately address these concerns. 

 

Table 9 – Descriptive Statistics of Selected Commodities 

Ln Price per 

Kilogram 

Baghdad 

Flour 

Food 

Rations 

Import  

Low Price 

Flour 

Turkey 

White 

High 

Price 

Rice 

Rations 

Import 1 

Low 

Price 

Rice 

Iraq 

Anbar 

High 

Price 

Cooking Oil 

Food Rations 

Import Liquid 

Low Price 

Cooking Oil 

Saudi Arabia 

Import Liquid 

High Price 

Obs 74 121 104 121 82 81 

Mean 254.4 474.5 489.8 1121.0 1090.9 2004.9 

Std. Dev. 84.8 68.7 74.8 159.5 220.7 195.8 

Min 100 320 400 790 900 1700 

Max 400 730 750 1400 1750 2750 

 

 

 

The results for the modified Diamond model can be seen in Table 10.  While I am 

primarily concerned with the upper tail of the distribution, the significance levels are 

measured using the table values of two tailed t-tests.  The high priced items for rice and 

flour acted as predicted by the modified Diamond model at the 90% significance level.  

Similarly, the low priced flour acted as predicted as well.  The low priced rice commodity 

and the low price cooking oil commodity are a bit more complicated.  The price of these 

commodities showed a statistically significant decrease.   

Within the context of the modified Diamond model, a potential interpretation for 

this decrease in price is that the remaining consumers who are only willing to pay a lower 

price have actually lowered the price they are willing to pay.  The high price cooking oil 

did not show a statistically significant difference from zero.  This is also not consistent 

with the modified Diamond model, but interestingly, the relative expected change in price 
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for high priced and low priced cooking oil is similar to the relative expected change in 

price predicted by the modified Diamond model.  A similar story could be told about 

willingness to pay decreasing in this case.   

 

Table 10 – Effect of Violence on Low Price vs. High Price 

Dependent Variable  

Ln Price per 

Kilogram 

Flour 

Food 

Rations 

Import  

Low 

Price 

Flour 

Turkey 

White 

High 

Price 

Rice 

Rations 

Import 1 

Low 

Price 

Rice Iraq 

Anbar 1 

High 

Price 

Cooking 

Oil Food 

Rations 

Import 

Liquid 

Low Price 

Cooking 

Oil Saudi 

Arabia 

Import 

Liquid 

High Price 

Coefficient -0.0002 0.0008 -0.0015 0.0009 -0.0011 0.00001 

Standard Error 0.0005 0.0005 0.0005 0.0005 0.0005 0.00079 

T-Statistic -0.45 1.65 -3.03 1.86 -2.31 0.01 

P-Value 0.654 0.1 0.002 0.062 0.021 0.989 

Governorate Fixed 

Effect Yes Yes Yes Yes Yes Yes 

Commodity Fixed 

Effect Yes Yes Yes Yes Yes Yes 

Time Trend Yes Yes Yes Yes Yes Yes 

              

Significant at 99% CI 

  

Yes 

  

  

Significant at 95% CI 

  

Yes 

 

Yes   

Significant at 90% CI   Yes Yes Yes Yes   

 

 

That being said, the results of this test are currently not consistent with the 

modified Diamond model.  Given that the relative change in prices is consistent with the 

modified Diamond model, the inconsistency problem could be due to an omitted variable 

bias that is lowering the willingness to pay for the low willingness to pay consumers.  

Given these circumstances, I cannot conclude that the test supports the modified 

Diamond model.   
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3.7 Conclusion 

 

 Two theories were tested in this chapter.  The first theory was that market 

integration would weaken with increased levels of violence.  The theory on market 

integration was tested on dinar to dollar exchange rates by comparing the correlation of 

―price‖ changes among the governorates.  With the exception of Qadisiyyah, (and 

possibly Salah Ad-din depending on whether or not it is counted as high violence) the 

governorates experiencing higher levels of violence had fewer statistically significant 

correlations with other governorates.  Qadisiyyah in particular remains an anomaly in 

findings that are otherwise largely supportive of the theory that market integration 

weakens in the face of violence.   

The second theory used a modified Diamond (1987) model to assert that with 

increased violence, high priced firms will charge higher prices and lower priced firms 

will not change prices for the same commodity.  This assertion was tested using sets of 

three very similar commodities that nonetheless had consistently different prices.  The 

findings were not consistent with the assertions in the modified Diamond model.  

However, given the relative change in prices, the findings do not preclude the possibility 

of factors exogenous to the test causing a decrease in consumer‘s willingness to pay.   
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CHAPTER 4: AN ECONOMIC RESPONSE TO KILLING LEVIATHAN - 

THEORY 

 

―Whatsoever therefore is consequent to a time of war, where every man is 

enemy to every man, the same consequent to the time wherein men live 

without other security than what their own strength and their own 

invention shall furnish them withal. In such condition there is no place for 

industry, because the fruit thereof is uncertain: and consequently  no 

culture of the earth; no navigation, nor use of the commodities that may be 

imported by sea; no commodious building; no instruments of moving and 

removing such things as require much force; no knowledge of the face of 

the earth; no account of time; no arts; no letters; no society; and which is 

worst of all, continual fear, and danger of violent death; and the life of 

man, solitary, poor, nasty, brutish, and short‖ (Hobbes, 1651). 

 

4.1 Introduction 

This Hobbes quote from his classic book ―Leviathan,‖ makes the bold assertion 

that without some third party to enforce covenants among men, economic progress will 

collapse.  Why does Hobbes make such a strong assertion?  His assertion is grounded in 

the belief that economic collapse is inevitable because in such a world, there is a great 

deal of uncertainty that one will get the benefit of his labor. 

Nye echoes Hobbes‘ requirement of enforcement specifically in the establishment 

of property rights (Nye, 1997).  In doing so, Nye argues that the economic literature 

commonly assumes non-violence as a given; essentially assuming the problem of 

violence has been solved.  This may be a reasonable assumption for the more advanced 

economies, but from a Hobbesian perspective, when the problem of individual violence is 
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not resolved (through the mechanism of a third party enforcer) unconstrained liberty 

(Hobbes‘ state of nature) cannot be assumed to be free of detrimental economic 

consequences.  Instead, as mentioned in the introduction to this dissertation, security 

(similar to that described in the preamble of the United States Constitution) has specific 

economic benefits and, correspondingly, a loss of such security has detrimental 

consequences. 

More recently, North, Wallis and Weingast (2009) add some sophistication to 

Hobbes‘ assertion by categorizing three levels of human organization with 

correspondingly increasing levels of economic security and success.  Within the North, 

Wallis and Weingast framework, the economic security and success of an organized 

group of people is prefaced largely on the structure of third party enforcement of property 

rights and contracts. 

Following the assertions of Hobbes, and North, Wallis and Weingast, this chapter 

examines the mechanisms by which the weakening of a state (or its dominant political 

coalition) through violence could impact the distribution of goods through markets (as 

evidenced by expenditure patterns) and in turn impact relative price of goods.  Since this 

chapter carries a strong Hobbesian influence, the first section of it will lay a foundation of 

property rights mostly from the writings of Hobbes, but with some supplement from 

Locke and others.  Since the state‘s role in defining and enforcing property rights is 

inexplicably tied to property rights in Hobbes‘ writings, this section will include a 

definition of the state as well as the importance of a specific right of rule making held by 

the authority.  Section 2 defines how Hobbesian property rights concepts enter into a 
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consumer‘s utility function specifically allowing for concerns about survival in a violent 

environment.  Section 3 expands on the insights from Section 2 by developing a two-

good economy model where the impact of violence is shown to have a disproportionately 

negative effect on both the demand and prices for durable goods relative to goods with a 

short economic life.
 9

 

 

4.2 Hobbesian Property Rights and the Role of the State 

Before delving into the mechanisms by which the distribution of goods is 

compromised, defining terms will help to facilitate the discussion.  A critical term to this 

discussion is rights.  In response to what he perceives as confusion between rights and 

laws, Hobbes delineates the two as follows:  

―The right of nature, which writers commonly call jus naturale, is the 

liberty each man hath to use his own power as he will himself for the 

preservation of his own nature; that is to say, of his own life; and 

consequently, of doing anything which, in his own judgement and reason, 

he shall conceive to be the aptest means thereunto.   …  A law of nature, 

lex naturalis, is a precept, or general rule, found out by reason, by which a 

man is forbidden to do that which is destructive of his life, or taketh away 

the means of preserving the same, and to omit that by which he thinketh it 

may be best preserved‖ (Hobbes, 1651).  

 

In addition, Hobbes provides a more succinct description whereby rights are 

defined as the liberty to do something or forbear from doing something, while the law is 

where people are constrained to do something or to forbear.  From Hobbes‘ view, there is 

no property right without some third party enforcement.  Instead, there is only what you 

have for as long as you can keep it because without some covenant (implicit or explicit) 

                                                 
9
 The first time I recall hearing an idea similar to this one was in Dr. Walter Williams‘ 

microeconomics class where he asserted that theft lowers the value of goods. 



72 

including third party enforcement, all men are at liberty to take what they want by force 

or fraud.  Interestingly, Locke differs significantly from Hobbes on this point, but the end 

result does not matter for the purpose of this chapter.  Locke believes that a man has a 

right to whatever he has mixed with his labor (within some limits).  However, Locke 

believed that without some third party enforcement, the property right is under serious 

threat of being violated (Locke, 1690).  Both the position of Hobbes and Locke describe 

conditions under which man is willing to sacrifice some of his liberty to a third party 

enforcer in return for some security in the belief that covenants can be made and 

enforced.  As stated by Hobbes: 

―Seventhly, is annexed to the sovereignty the whole power of prescribing 

the rules whereby every man may know what goods he may enjoy, and 

what actions he may do, without being molested by any of his fellow 

subjects: and this is it men call propriety. For before constitution of 

sovereign power, as hath already been shown, all men had right to all 

things, which necessarily causeth war: and therefore this propriety, being 

necessary to peace, and depending on sovereign power, is the act of that 

power, in order to the public peace‖ (Hobbes, 1651).   

 

Since I am evaluating economic impacts with respect to a violent challenge to 

third party enforcement, I will briefly define third party enforcement and discuss its role.  

One term used for this third party enforcer is the ―state‖.  Multiple definitions of the state 

have existed.  Subsequent to the writings of Hobbes and Locke, Max Weber gave us 

possibly the best known definition of the state: an entity which claims a "monopoly on 

the legitimate use of violence" (Weber, 1946).  This definition is of course, quite 

consistent with the ideas of Hobbes and Locke.  Taking a different tact, during a 

presentation at the Mercatus Center, Wallis provided a definition for the state that he was 

then working on with North and Weingast as a continuing work to their 2009 book.  For 
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Wallis, the state was the organization that organized other organizations.  This concept 

relates well to the dominant coalition described previously by North, Wallis and 

Weingast.  The power of the state is that of a gatekeeper for the dominant coalition (its 

own members) and as the organizer of government.  As such, the state (dominant 

coalition) is the entity that ultimately determines the rules governing property rights and 

enforcement of those rights.  These definitions are far from mutually exclusive.   In fact, 

the definitions are quite complementary.  In order for the dominant coalition to remain 

dominant and to keep the ability to make rules, it must have the ability to resist others 

who would like to assume the role of determining and enforcing property rights.  For this 

paper, these two definitions are combined to create a working definition for the state. 

The state (or dominant coalition) has been granted the right by those living under 

its authority to make the rules under which those enjoying the benefits of third party 

enforcement live.  This may seem a bit of a stretch at first in that there is no document 

everyone has signed submitting to such rules.  Locke addresses this objection by asserting 

that implicit agreement has been made if people continue to live under the state‘s 

authority while enjoying the benefit of the implicit covenant.  In other words, while an 

individual may not like some (or many) aspects of the state‘s authority, his revealed 

preference is that he has nonetheless agreed to sacrifice some liberty to that authority.  

This is evidenced by his consent to allow his covenants to be enforced by that authority 

and his enjoyment of the state‘s limit on the liberty of his neighbors to simply take or do 

as they please without restraint.  While Hobbes was more tolerant of a strong far-reaching 

third party enforcer, both Hobbes and Locke believed that there were certain liberties 
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from nature that man never relinquished to the third party enforcer (e.g., self-defense).  

As such, they both left room for a violent (or non-violent if possible) challenge to third 

party enforcement.  Violent challenges to the third party enforcer will be introduced in 

this paper as an exogenous shock. 

That there exists a right by some authority (e.g., state, dominant coalition, 

parents) to make rules for those under its purview is more than an abstraction formed in 

the head of Hobbes or Locke; instead this is a consistent pattern throughout history.  An 

interesting example of the transfer of such a right is the birthright as practiced by ancient 

Israel.  The birthright was a transfer not only of physical goods, but also of the right to a 

position of authority within the family.  According to Orr,  

―the birthright of the firstborn consisted in the first place of a double 

portion of what his father had to leave. This probably means that he had a 

double share of such property as could be divided.  The firstborn became 

head of the family and thus succeeded to the charge of the family property, 

becoming responsible for the maintenance of the younger sons, the widow 

or widows, and the unmarried daughters. He also, as head, succeeded to a 

considerable amount of authority over the other members‖ (Orr, 1915). 

 

Beyond this specific example, at all levels of society, such a right is invoked within limits 

prescribed by a higher authority.  Within the family, parents commonly claim rule 

making authority over young children and tend to resist encroachment upon this 

authority.  Similarly, many times business owners claim the right to set rules for 

employees of their business.  As Summers notes,  

―The Tennessee  Supreme  Court  articulated  the  employment  at  will 

doctrine  in  1884,  thus  endowing  employers  with  divine  rights  over  

their employees.  This  doctrine  has  been,  and  still  is,  a  basic  premise 

undergirding  American  labor law. … This  distinctive  aspect  of 

American  labor  law  is  more  than  a minor oddity  concerning  

protection  from  dismissal.  … The  employer,  as  owner  of the  
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enterprise,  is  legally endowed  with  the  sole  right  to  determine  all  

matters  concerning  the operation  of the  enterprise‖ (Summers, 2000-

2001).   

 

As an extreme manifestation, Henry Ford had a department of sociology that ―was 

responsible for determining if employees‘ personal lives and personal habits made them 

eligible for the full [$5] wage‖ (Ford Motor Company's Sociological Department).  That 

this right of business owners is not the law of the land in all nations does not diminish the 

concept of a property right of authority … instead, it means that that property right has 

been stripped from the business owner to be shared with some other governing body 

(even one that is representative). 

Similarly, throughout time, governing coalitions and their members have claimed 

this right to make rules for society to include democracies and representative republics.  

A brief glance at the legislative history of governing authorities and the associated 

enforcement of laws demonstrate the exercise of this right.  In this sense, the concept of 

rights extends beyond possession and use of goods to the authority or the right to set rules 

on how property can be used, or even what behavior is acceptable. 

Specifically with respect to the birthright, this authority was transferred from 

father to son essentially as a gift (there are examples where the eldest son was excluded 

from the birthright for various reasons).  In the natural state described by North, Wallis, 

and Weingast, this right of political authority is held by the dominant coalition.  Similar 

to the birthright, the right of political authority in a natural state can be transferred based 

on genetics as it was in many kingdoms.  Coercion also seems a common method of 

exchanging the right of political authority.  One such form of coercion is insurgency.  
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The United States Department of Defense Joint Publication 1-02 defines insurgency as 

―An organized movement aimed at the overthrow of a constituted government through 

the use of subversion and armed conflict‖  (Office of the Secretary of Defense, 2010).  

Given the definitions relevant for this paper, I would make one adjustment to the 

definition offered in Joint Publication 1-02.  That is an insurgency is not only an attempt 

to depose the government, but in essence it is an attempt to overthrow the state as state is 

defined in this paper.  Insurgent leaders are concerned primarily with being the dominant 

coalition; with being able to make the rules.  As such, insurgency is then an attempt to 

forcefully secure the right of authority … the right to make the rules under which the 

population will have to consent, rebel, or leave.  A key characteristic of insurgency is that 

in order to gain ascendency, the movement must weaken the current state to the point that 

the state is no longer able to efficiently enforce the rules it champions to include those 

rules regarding physical security and property rights. 

A discussion on property rights would be incomplete without addressing the 

contribution of Demsetz.  In ―Toward a Theory of Property Rights,‖ Demsetz tells us 

that, ―a bundle of rights often attaches to a physical commodity or service, but it is the 

value of the rights that determines the value of what is exchanged‖ (Demsetz, 1967).  

This definition will be significant in developing the relationship between a weakened 

state and expenditures and prices.  

 

4.3 Property Rights and Utility:  A Hobbesian Perspective 

To look more closely at this relationship, let‘s start with a utility function. 
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In this utility function    represents consumption.  The variable    can be thought of as a 

vector of the goods that are purchased for consumption by individuals.  For the purpose 

of this model, a change in    can occur with a change in the quantity of each good, or the 

property rights associated with those goods.  Demsetz‘s definition of property rights is 

included in    by incorporating property rights into the ways that    can impact utility.  

Given this description, we can define    as follows: 

            

In this formulation of   , Q represents the quantity of each good purchased and consumed 

(                      , and R represents property rights associated with each good.  The 

effect of a weakened state on expenditures, prices and the distribution of goods, via 

property rights will be discussed further below.  Some minimum of    is required for 

survival.  Expected probability of survival is represented by        .  The variable   

represents a vector of other inputs to the utility function (e.g., revenge, religion, ideology, 

love, etc.).  This variable will not receive additional consideration within this model, but 

does allow for expansion of this model to include actions of a consumer that may not 

include consumption or survival.  When utility is maximized, the partial derivative of 

each input to the utility function is equal to each other.  Therefore,  

  

   
  

  

        
   

  

  
  

In addition, the utility function follows the Inada conditions with respect to both 

consumption and expected probability of survival.  As such, if there is an exogenous 
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shock that decreases the expected probability of survival then utility will no longer be 

maximized because in that situation, 
  

   
 

  

        
 .  Utility is bound by an income 

constraint that is assumed to be constant.  To maximize utility, the consumer will be 

willing to trade away some consumption in order to raise expected probability of 

survival.   

Both Hobbes and Locke seem to agree that the strength of a property right is at 

least partially determined by the ability to retain a piece of property that has been 

purchased (or simply mixed with one‘s labor in Locke‘s view).  With this understanding, 

property rights involve the secure possession of the property (good, service, etc.).  The 

uses for a good are also a determinant of the property rights attached to that good.  

According to Demsetz, an ―owner of property rights possesses the consent of fellowmen 

to allow him to act in particular ways.  An owner expects the community to prevent 

others from interfering with his actions, provided that these actions are not prohibited in 

the specifications of his rights‖ (Demsetz, 1967).  As such, a person who acquired some 

land may have the property right to build a house on that land, but not to raise chickens 

because the right does not extend to keeping chickens on the land.  Similarly, a gun 

owner may find he is permitted to shoot an intruder to his home, but not a person who cut 

in line at the grocery store.  Given these two aspects of property rights, the value of a 

good with respect to those rights can be expressed as follows: 

              

In this formulation,      represents the amount of time a person can expect to 

benefit from the good while   represents the extent of use a property owner can derive 
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from the good as described by the land and gun examples above.  The expected time a 

person can benefit from a good corresponds to the security of possession.   

With these variables in place, let‘s assume the state is under threat of an 

insurgency.  Due to the success of the insurgency, the state‘s ability to credibly enforce 

third party agreements or general security is now in doubt by a substantial portion of the 

populace in some geographic regions of the nation.  I will now examine what happens in 

those affected regions using the assumptions of Hobbes and Locke provided above. 

In the opening quote of this chapter, Hobbes argues that without the state, ―every 

man is enemy to every man …  in such condition there is no place for industry, because 

the fruit thereof is uncertain‖ (Hobbes, 1651).  In our property rights equation, this is the 

equivalent of saying that      decreases and that    decreases.  The decrease in    could 

be interpreted as a long-term effect of there being no state enforcement of covenants and 

property rights.  While some goods may be destroyed in violence, Hobbes‘ larger point is 

that people will be less willing to purchase (or in-turn produce) durable goods as the 

benefit from owning such goods decreases.  Essentially, people are now uncertain that 

they will be able to maintain possession of the goods they purchase because there is no 

(or weak) enforcement of property rights.  Hobbes goes on to say that ―worst of all, 

continual fear, and danger of violent death; and the life of man, solitary, poor, nasty, 

brutish, and short‖ (Hobbes, 1651).  In the utility function, this is the equivalent of saying 

that         decreases.   

Elsewhere, Hobbes asserts that:  

―The sovereignty [annexes] the whole power of prescribing the rules 

whereby every man may know what goods he may enjoy, and what 
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actions he may do, without being molested by any of his fellow subjects: 

and this is it men call propriety.  For before constitution of sovereign 

power, as hath already been shown, all men had right to all things, which 

necessarily causeth war: and therefore this propriety, being necessary to 

peace, and depending on sovereign power, is the act of that power, in 

order to the public peace‖ (Hobbes, 1651). 

 

This statement also impacts the property rights equation, but in this case a weakening of 

the state actually causes an increase in  .  So, these three statements provide the initial 

impacts from a weakening of the state:                                          

        .  Given the decline in   , the weight of the decrease in      must outweigh the 

increase in  .  Ignoring X, there are three basic cases each yielding different equilibrium 

possibilities as a result of the exogenous shock of the weakened state. 

Case 1.                                                                          

Upon a quick glance, this case may appear to be quite simple.  If one assumes that the 

consumer is still on the highest utility maximizing indifference curve, then no change in 

behavior is required in order to maximize utility.  However, if there are equal marginal 

utilities but due to the weakened state you are now at a suboptimal indifference curve, a 

change in behavior is required.  As such, the consumer would want to change the mix of 

goods so that fewer durable goods are purchased and more goods are purchased that have 

a shorter economic life.  Assuming the mix of goods does not impact        , then the 

consumer would want a mix of goods that would maximize the impact of    on utility 

with respect to the mix.  If    is an individual good, then the consumer would look for the 

mix that achieves the following: 
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In tandem, the consumer would want to reduce the number of searches she is performing 

until 
  

   
  

  

        
.  By reducing the number of searches to this point, the consumer will 

move to the highest indifference curve, thus maximizing utility. 

Case 2.                                                                           

This is similar to the chapter on search in that 
  

   
   

  

        
  .  In this case, the consumer 

will search less in order to increase         to the point where 
  

   
   

  

        
 , thus 

maximizing utility.  Even after making fewer searches, the new utility level could still be 

suboptimal due to the weakening of the state.  Since violence has affected    through 

    , it could be that the highest indifference curve is one where the mix of goods is 

adjusted so that fewer durable goods are purchased and more goods are purchased that 

have a shorter economic life.  As in the previous case, this action would actually raise   .  

In order to reach the desired equilibrium of partial derivatives, the consumer would 

further decrease the number of searches performed in order to raise        .    

Case 3.                                                                           

In this case I will present a number of options, some of which will turn out to be 

infeasible.  The first option is to simply increase the quantity of   .  This however is not a 

viable option due to the income constraint.  The decline in    from the weakening of the 

state left the quantity of    intact while reducing the value of   .  As a result, increasing 
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the quantity of    is not a viable option.
10

  The second option one could consider would 

be to change the property rights values, but these are exogenously given, so they are not 

available for change.  A third option is to change the mix of goods so that fewer durable 

goods are purchased and more goods are purchased that have a shorter economic life.  As 

in the first case, assuming the mix of goods does not impact        , then I would want a 

mix of goods that would maximize    with respect to the mix.  That being said, the 

consumer would seek the mix that achieves the following: 

  
   

  

 
  

  
   

  

 
  

  
   

  

 
    

  
   

  

 
  

All three of the above cases include some adjustment to the mix of goods in order 

to reach the consumer‘s new utility-maximizing equilibrium.  Changing the mix of goods 

consumed away from durable goods to goods with a shorter economic life is an intuitive 

adjustment to make when the ability of the state to enforce covenants has been 

compromised.  (One must keep in mind that the property right value of a good includes 

the expected amount of time a person can benefit from a good      .)  If the expected 

amount of time a person can benefit from a particular good falls, then the value of that 

good falls.  This point will be explored in detail in the next section.  Briefly addressing 

the issue in the context of this section, substituting the goods directly into the utility 

function, one would find that after the state can no longer adequately enforce covenants 

that, 
    

   
  

    

   
.  With      being the marginal utility of durable goods and      

                                                 
10

 If prices fell, the quantity of goods purchased could increase, but at this point, prices 

are assumed not to have fallen. 
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being the marginal utility of goods with a short economic life both of which are divided 

by their respective prices.  These will need to be in equilibrium in order to maximize 

utility which will entail buying more short economic life goods and fewer durable goods.   

 

4.4 Two-Good Economy Disorder and Demand 

To illustrate the effects of disorder on the demand (focusing particularly on the 

demand for durable goods), I will make the obviously artificial restriction that the 

economy of interest is composed only of automobiles.  Since disorder in this model 

occurs in conjunction with violence, I will use the terms interchangeably throughout this 

section.  There are only two types of automobiles in this economy, rental (short economic 

life) and new purchase (durable).  As such, the two goods in this economy are rented 

automobiles and purchased automobiles.  Otherwise the cars are completely identical.  

The rental car is rented for 1 period with a pre-violence maximum acceptable consumer 

price of   
 .  There is no follow-on rental or purchase after the rental period ends and the 

risk of expropriation stays with the firm.  Should the car be expropriated during the 

period, the renter loses only the payment he made for the rental.  The purchased car is 

purchased with a pre-violence maximum acceptable consumer price of   
 .  At any price 

above the maximum acceptable consumer price, zero cars will be rented or purchased 

respectively.  Each period, there is a probability of          that the car will be retained 

in the current period (not expropriated).  Absent a violent shock,   is assumed to be 1.  

Again for simplicity, when there is a violent shock causing   to be less than 1, it is 

assumed that   will be constant until the shock is gone.  The probability of expropriation 
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      rises as the ability of the state to enforce property rights decreases.  It is assumed 

that the purchased car depreciates using straight line depreciation, but is functionally and 

qualitatively the equivalent to the rental car throughout its economic life.  For simplicity, 

common considerations for an auto purchase such as maintenance and opportunity cost of 

the purchase are omitted from this analysis.  These considerations would make the 

analysis more complicated without adding to the desired focus of inquiry (the impact of 

violence on durable goods versus short economic life goods).  The economic life of an 

automobile is   years with the current period being period  .  The renter will rent a car 

for one period without subsequent rental or purchase whereas the purchaser will purchase 

and hold the vehicle for   periods.  Depreciation of the vehicle is accrued at the end of 

each period, and not within periods.  The only qualitative difference between the rental 

car and the purchase car is the economic life.  Prior to any elevated levels of violence 

(i.e., when      I will assume that the rental vehicles and the purchased vehicles are 

priced equivalently given the economic life available to the consumer (1 period for the 

rental and T periods for the purchase).  If this were not the case, the consumer would 

always rent or always purchase depending on which was most advantageous.  Since 

economically, renting and purchasing are equivalent before violence, the consumers 

randomize as to the rent purchase decision.  The equation for the consumer‘s value of the 

two maximum acceptable prices is as follows: 

  
     

 

 
  
 

 
   

            
     

 

 
                      

The expected value of the rental vehicle‘s maximum acceptable price is the left hand side 

of the equation and the single period expected value (e.g., expected annualized value) of 
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the purchased vehicle‘s maximum acceptable price is on the right hand side of the 

equation.  On the right hand side, 
 

 
   

        represents the value consumed by the 

beginning of the period while     
     

 

 
                     represents the value for the 

remainder of the economic life.  A simplified version of the equation can be used by 

looking only at the decision point of    .  In that case, the equation simplifies to: 

  
     

 

 
     

       

As stated above, this equality holds prior to a violent shock for when    .  If 

there is a violent shock, the expected maximum acceptable prices would have to adjust in 

order to restore equality.  Setting     yields the following equation: 

  
    

 

 
   

  

When     , there is no uncertainty about a vehicle being retained.  As a result, the 

maximum acceptable prices are known.  This equation simply states that the maximum 

acceptable price to rent the automobile for one period equals the maximum acceptable 

price to purchase the automobile divided by the number of periods in the economic life of 

the automobile.   

Price elasticity of demand for automobiles (both rental and purchased) is assumed 

to be elastic (    ).  Since customers randomize between renting and purchasing prior 

to violence, the demand for rental cars per consumer        equals the demand for 

purchase cars per consumer        for all firms (  subscript is for firms) prior to 

violence.  The consumer‘s strategy is two-fold: 
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1. Do not purchase or rent if the respective prices offered exceed the maximum 

acceptable price.   

2. Purchase if purchasing is more advantageous than renting when compared 

with the pre-violence equation above and rent if renting becomes more 

advantageous. 

3. If purchasing and renting are equally advantageous, then the customers will 

randomize between purchasing and renting with each receiving equal shares. 

Firms are assumed to be perfectly informed of consumer‘s maximum acceptable 

prices and set their prices with that knowledge in mind.  Given the downward sloping 

demand curves (also known by firms), firms will maximize profits according to the 

following equation: 

      

 
 
 

 
       

 

 
                                               

       
                   

    

                   
                   

    

  

where       is the price set by firm   for rental cars,    is the marginal cost to the firm for 

producing rental cars and sales cars,        is the demand per consumer for rental cars at 

the price set by firm  ,        is the expected number of renting consumers for firm  .  

The variables are similar for sales in that      is the price set by firm   for cars to be sold, 

       is the demand per consumer for rental cars at the price set by firm  , and        is 

the expected number of purchasing consumers for firm  .  Prior to violence there is no 

advantage for either renting or purchasing, as a result, the equilibrium condition is one in 
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which the consumers will randomize between renting and purchasing and the expected 

amount of rentals will equal the expected amount of purchased vehicles.   

Given these initial conditions, I will now introduce a violent shock to see how the 

equilibrium condition changes.  With a violent shock, the maximum acceptable price for 

cars being purchased falls more dramatically when compared with cars being rented.  The 

drop can be quite dramatic depending on the subsequent probability of retaining the 

vehicle      .  Using the equation for expected maximum acceptable prices; if     

we find that the value of the expected maximum acceptable price for renting the vehicle 

is now greater than the expected maximum acceptable price for purchasing the vehicle. 

  
     

 

 
    

                      

Given the knowledge that     
   

 

 
     , using simple algebra, we can then 

derive the result that                             .  The condition of       is 

necessary to differentiate the durable good (longer economic life) from the short 

economic life good which is consumed in one period.  Interestingly, when   falls to zero 

there is once again have an equality between the maximum acceptable price of the rented 

vehicle and the maximum acceptable price of the purchased vehicle (both are zero).  

Intuitively, this makes sense because there is no longer uncertainty as to whether the 

vehicle will be expropriated.  At      , one has complete confidence that his car will 

be expropriated in the current period.  In this formulation, the difference in expected 

maximum acceptable price value between the durable good and the short economic life 
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good is driven by uncertainty.  The tables below show the sensitivity of expected 

maximum acceptable price to changes in  .   

  

Table 11 – Sensitivity of Expropriation Variable – Purchase Example 

PURCHASE 

Pre-Violence 

Maximum 

Acceptable Price 

Economic 

Life 

Probability of 

Retaining 

each Period 

Expected Post 

Violence 

Maximum 

Acceptable 

Price   

Expected 

Maximum 

Acceptable Price 

Divided by 

Economic Life 

Column a Column b Column c Column d   Column e 

 $             10,000  10 100%  $10,000     $1,000  

 $             10,000  10 99%  $ 9,044     $ 904  

 $             10,000  10 98%  $ 8,171     $ 817  

 $             10,000  10 97%  $ 7,374     $ 737  

 $             10,000  10 96%  $ 6,648     $ 665  

 $             10,000  10 95%  $ 5,987     $ 599  

 $             10,000  10 94%  $ 5,386     $ 539  

 $             10,000  10 93%  $ 4,840     $ 484  

 $             10,000  10 92%  $ 4,344     $ 434  

 $             10,000  10 91%  $ 3,894     $ 389  

 $             10,000  10 90%  $ 3,487     $ 349  

 

Nominal values used in the tables are $10,000 as the pre-violence maximum 

acceptable purchase price for an automobile and a 10 period economic life ($1,000 one 

period rental maximum acceptable price before violence). 

Table 11 shows a declining probability of retaining the vehicle each month beginning 

with 100% probability of retaining a vehicle and ending with a 90% probability of 

retaining a vehicle.   
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Table 12 – Sensitivity of Expropriation Variable – Rental Example 

RENTAL 

Pre-Violence 

Maximum 

acceptable Price 

Economic 

Life 

Probability of 

Retaining each 

Period 

Expected Post Violence 

Maximum acceptable Price 

Column a Column b Column c Column e 

 $               1,000  10 100%  $                         1,000  

 $               1,000  10 99%  $                             990  

 $               1,000  10 98%  $                             980  

 $               1,000  10 97%  $                             970  

 $               1,000  10 96%  $                             960  

 $               1,000  10 95%  $                             950  

 $               1,000  10 94%  $                             940  

 $               1,000  10 93%  $                             930  

 $               1,000  10 92%  $                             920  

 $               1,000  10 91%  $                             910  

 $               1,000  10 90%  $                             900  

 

 

The results are dramatic.  Column e shows that with a 10% drop in the probability 

of retaining a vehicle, the expected maximum acceptable price divided by the economic 

life (dividing by economic life facilitates comparison with rental vehicles) falls from 

$1,000 to just $349.  This dramatic drop is due of course to the length of time the 

purchased vehicle is retained by the consumer.  Table 12 shows the rental car equivalent 

to the figures in Table 11.  Column e (labeled e to be consistent with Table 11) shows 

that the expected maximum acceptable price is not as severely affected.  The obvious 

reason is because the rental car is not held as long, making the risk of expropriation much 

lower.   
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The changes in the expected maximum acceptable price represent a shift in the 

demand curves.  Knowing that the expected maximum acceptable price of the purchased 

vehicle is more severely affected than the expected maximum acceptable price of the 

rental vehicles, it is reasonable to conclude that the whole demand curve has shifted 

further to the left for purchased vehicles than for rental vehicles.  Assuming the demand 

curves initially had the same slope, then for all quantities, it is now more advantageous to 

rent a vehicle than it is to purchase a vehicle.  As such, the consumer‘s dominant strategy 

would now be to rent vehicles instead of purchase.  Sellers would act accordingly by now 

maximizing profits according to the modified equation only containing rental vehicles. 

       
                                     

   

                   
    

  

With the addition of violence (and the resulting decrease in ability to retain vehicles), the 

market for durable goods would collapse in favor of goods with a shorter economic life.   

 

4.5 Extensions 

Now I will relax some of the assumptions in the model.  The example with the 

rental versus purchase cars in the model essentially treated the durable good and the short 

economic life good as if they were perfect substitutes which resulted in the collapse of 

the purchase market after violence.  Figure 2 illustrates this market.  The relevant 

indifference curve for prior to the violence is represented by   .  Initially, the goods are 

assumed to be priced in such a way that the budget constraint exactly overlays the 

indifference curve.   
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Figure 2 – Perfect Substitute Goods 

 

 

After the violence and disorder, the indifference curve shifts to    reflecting the 

fact that the durable goods no longer provide as much value as they did before the 

violence due to the less protected property rights.  In this example, we are left with a 

corner solution after the violence.  It is important to note that the amount of utility 

represented by   and    before the violence is not the same as the amount of utility 

represented by these indifference curves after the violence.  Since the change in utility 

from violence was brought about through a change in property rights instead of a change 

in quantities, the same indifference curve represents less utility to the consumer after the 

violence.   

Allowing the goods not to be perfect substitutes will still result in reduced 

demand for the durable good relative to the short economic life good, but the market for 
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the durable good may or may not collapse.  If a firm can produce the durable good at a 

cost that is at or below the expected maximum allowable price of the good, then the firm 

will still be able to reap positive (or zero) profits and remain in the market.  Firms unable 

to produce at this level will be forced out of the market.  The indifference curves in 

Figure 3 show an example where the quantity of durable goods demanded decreased, but 

is still non-zero.   

 

Figure 3 – Imperfect Substitutes 

 

 

In this graph,   represents the indifference curve between durable goods and 

short economic life goods prior to violence.  After violence, the change in property rights 

enforcement forces the consumer to a new indifference curve,   , where the value of 

short economic life goods has increased relative to the value of durable goods.  Figure 3 

shows the resulting decrease in durable goods and increase in short term economic life 
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goods.  In order for durable goods to be selling in quantities similar to pre-violence 

levels, the price of durable goods would have to fall dramatically (not shown on graph). 

One other extension I would like to entertain is the reaction of the firm to violence 

with respect to rental cars.  The way I framed the analysis in section 3 was primarily from 

the consumer‘s perspective.  By doing so, I was able to define a rental car as a short-term 

economic life good for the consumer.  Using this approach allowed for the illustration of 

the effect of reduced property rights enforcement on durable goods compared to short-

term economic life goods.  However, from the standpoint of the firm, the automobile is 

still a durable good.    Firms may take advantage of more efficient methods of security 

(possibly due to economies of scale) that partially mitigate the problem of theft.  Doing 

so would give firms an advantage in the rental market, which in turn would allow the 

rental market to be depicted as above.  (I have assumed throughout that firms did not 

invoke a contract mechanism that pushed the risk of theft onto the consumer).  Otherwise, 

the firm would need to gain faster/larger profits from each car rented to account for lost 

vehicles from theft to their fleet (or potentially even to keep revenues above marginal 

cost).  This extension shows that a rental market will also suffer due to the asset (cars in 

this case) really being a durable good.  As a result, the demand for a rental item that is 

durable may not experience an increase at the expense of purchasing the same item.  

 Since the purpose of this paper was to demonstrate the impact of violence on 

durable goods, I held the number of searches constant.  The impacts of violence on search 

can be seen in Chapter 2. 
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 There are other possible reasons that one may find a drop in durable goods 

expenditures than the property rights explanation.  It could be that people desire to retain 

liquidity in the face of uncertainty.  This idea can be found in Romer (1993) as she 

explains that uncertainty (not pessimism) about future income gave consumers pause 

before making irreversible decisions to purchase durable goods.  Romer‘s focus was on 

consumers making decisions during the Great Depression.  They experienced a decline in 

both department store sales and automobile registrations, while grocery store sales 

increased (Romer, 1993).  Since Romer‘s context was the Great Depression, income 

uncertainty (versus state weakening violence) is a reasonable conclusion.  That being 

said, the two explanations are not mutually exclusive.  Income uncertainty and the state‘s 

inability to enforce property rights could simultaneously impact the demand for durable 

goods.  Separating out the effects would be difficult without some indication of consumer 

confidence.  One possibility (although it requires a reinterpretation of Romer‘s empirical 

results) is to use the impact on short economic life goods.  If liquidity is the goal, one 

would expect no increase in short-term economic life goods while seeing a decline in 

durables.  On the other hand, if property rights is the issue, it is more likely that short- 

term economic life goods will see a rise in demand while durables decline. 

 

4.6 Conclusion 

As can be seen from the 2011 Japanese tsunami, Hobbes‘ assertions of economic 

collapse without some form of third party enforcement is not a necessary conclusion.  

That being said, there are plenty of examples to support Hobbes‘ predictions (e.g., 
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Baghdad 2003, and New Orleans 2005).  This paper predicts durable goods will be more 

dramatically impacted from a loss of state enforcement of property rights given their 

longer economic life. 
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CHAPTER 5:  AN ECONOMIC RESPONSE TO KILLING LEVIATHAN - 

EMPIRICS 

 

5.1 Introduction 

There are numerous examples of where a decrease in state ability to enforce 

property rights has happened in close proximity (with respect to time) to an anomalous 

spike in expropriation.  One prominent and recent example is the looting that occurred 

directly following the 2003 invasion of Iraq.  Baghdad fell in early April of 2003.  This 

fall represented a loss of the state‘s ability to enforce property rights.  In addition, the 

coalition precipitating the fall of Baghdad did not enforce property rights in the absence 

of the previous state.  As a result, Baghdad experienced widespread looting.  The San 

Francisco Chronicle reports that:   

―A frenzy of looting swept across Baghdad on Friday as mobs stripped 

bare the interiors of government offices, cultural institutions and 

embassies and U.S. troops mostly did not intervene.  The looting, which 

on Thursday had been aimed chiefly at targets connected to Saddam 

Hussein's regime, accelerated throughout the city Friday in an alarming 

outburst of street anarchy.  Everything from high-tech government 

laboratories to university labs to foreign embassies were methodically 

sacked by thieves who, in some cases, loaded their trucks with stolen 

goods in front of U.S. soldiers.  The destruction appeared to cause a strong 

backlash from many Baghdad residents who feel thankful for the U.S. 

troops liberating them from a cruel dictatorship but are angry at the 

apparent American inaction toward looters‖  (Collier R. , 2003). 

 

While conflict is a frequent culprit in bringing about these lawless circumstances, 

it is not the only culprit.  Natural disasters can have similarly devastating effects.  
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Hurricane Katrina is an example of where a lack of state ability to enforce property rights 

led to a widespread disregard for such rights.  As detailed in the following paragraph, 

looting was widespread in New Orleans following the breakdown of authority from 

Hurricane Katrina. 

―With much of the city flooded by Hurricane Katrina, looters floated 

garbage cans filled with clothing and jewelry down the street in a dash to 

grab what they could.  In some cases, looting on Tuesday took place in full 

view of police and National Guard troops … One man, who had about 10 

pairs of jeans draped over his left arm, was asked if he was salvaging 

things from his store.  ―No,‖ the man shouted, ―that‘s everybody‘s store‖‖ 

(Looters take advantage of New Orleans mess, 2005). 

 

While disregard for property rights is a possible consequence of a weakened state, 

it is not a necessary consequence.  The recent tsunami in Japan has been met with little if 

any looting.  Interestingly, reports have asked why didn‘t Japan experience looting, 

essentially presupposing a Hobbesian result (Why is there no looting in Japan after the 

earthquake?, 2011).  Feder and Feeny address a possible rationale for why there may be 

looting in one place and not another following the breakdown of state ability to enforce 

property rights.  They define three basic categories of institutions:  1) constitutional 

order, 2) institutional arrangements, and 3) normative behavioral codes
11

 (Feder & Feeny, 

1991).  Under this framework, the disintegration of property rights represents an erosion 

of the second category, institutional arrangements.  If the normative behavioral codes are 

still functioning and those codes reinforce the property rights arrangements that were 

codified under the institutional arrangements, then property rights will continue to be 

respected.  On the other hand, if the normative behavioral codes are compromised, or if 

                                                 
11

 Normative behavioral codes as referred to in this article are sometimes called social 

capital. 
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they didn‘t support the property rights codified under the institutional arrangements, then 

the looting as seen in Baghdad and New Orleans will result. 

The theory in Chapter 4 asserted that a weakened state will lead to lower 

expenditures on durable goods.  Insurgencies and civil wars provide a plethora of states 

that fit the characterization in Chapter 4.  That being said, finding expenditure data in 

such states may be difficult.  Further, finding expenditure data that provides some 

variability between weakened and non-weakened states is even more challenging.  The 

recent conflict in Iraq provides an example with the necessary data to investigate the 

effect of a weakened state on expenditures.  The Iraqi state was obviously weakened in its 

ability to enforce property rights following the 2003 invasion.  As noted above, one 

evidence of this inability to enforce property rights was the widely reported looting 

shortly after the invasion (Loughlin, 2003) (Allen, 2003).  Following the initial invasion, 

the intensity of violence and lawlessness became concentrated in certain regions at 

certain times.  In this chapter, I am looking to exploit the difference in the intensity of 

violence among the governorates in order to demonstrate the effect of violence, and in-

turn the effect of a weakened state, on the expenditure levels of durable goods relative to 

non-durable goods. 

 

5.2 Data 

The data requirements overlap somewhat with the data requirements for Chapter 

3.    I am concerned with both measures of violence and expenditures.  As in Chapter 3, 

there are three primary measures of violence.  The first is the significant activity reports 
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data collected by Coalition Forces in Iraq.  This data includes attacks against the 

Coalition, Iraqi security forces, Iraqi government, Iraqi infrastructure and Iraqi civilians 

and its shortcomings are noted in Chapter 3.  The second measure is the adverse event 

data collected through the Iraqi Household Socio-Economic Survey (IHSES-2007).  The 

survey results provide the number of adverse events per household by type of event.   The 

third measure of violence is Iraqi civilian death information from Iraq Body Count.  Iraq 

Body Count (IBC) collected data on violent civilian deaths in Iraq since the 2003 

invasion.  As noted in Chapter 3, Baghdad Diyala and Anbar consistently rank among the 

most violent governorates.  As a result, these governorates were used to evaluate the 

effects of violence on durable goods expenditures.  To maintain consistency with the 

violence measures in Chapter 3, I include a second series of regressions with Salah Ad-

din as a violent location.  The IHSES-2007 data that contains the expenditure information 

is cross section data.  As such, analysis will be limited to comparing more violent 

governorates to less violent governorates as opposed to analyzing governorates across 

time.  Fortunately, the IHSES-2007 was an extensive data collection effort that surveyed 

respondents at the height of insurgent violence.  This allows for a comparison of more 

violent governorates against less violent governorates.  Unfortunately, the survey data 

came at a steep price as Louay Haqqi, Director of Operations of IHSES-2007 was 

assassinated on his way to work on 2 August 2007.  Mr. Haqqi‘s brutal assassination is a 

tragic testimony not only to the general level of violence, but also to the state‘s fractured 

ability to enforce security and by extension, property rights.  Detailed accounts 

illustrating this condition are included in Appendix C.  The IHSES-2007 began as a 
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collaboration signed in 2006 between the Ministry of Planning and Development 

Cooperation (MOPDC) and the World Bank.  This collaboration came to also include the 

Central Organization for Statistics and Information Technology (COSIT) and the 

Kurdistan Region Statistics Organization with the end goal of reducing poverty.  The 

survey effort consisted of over 300 field workers sampling approximately 18,000 

households and over 127,000 individuals (COSIT; World Bank, 2008).  Beyond the data 

on violence, the IHSES-2007 also collected data on household expenditures by type of 

good.  Unlike the price data used in Chapter 3 that focuses on commodities, the 

expenditure data from IHSES-2007 includes commodities, durable goods, and services.  

This differentiation will help to establish the extent to which violence affects 

expenditures on durable goods versus non-durables.  The expenditure data is recorded as 

a percentage of total expenditures as opposed to being measured in dinar or dollars.  As a 

result, if the expenditure percentage on durable goods falls, the expenditure percentage on 

non-durable goods necessarily rises.  The drawback of this data is that I have no insight 

into income (to include borrowing).  As such, it is possible that the percentage of 

expenditures on durable goods falls, but the actual amount of durable good expenditures 

as measured in dinar has not changed.  This would occur if savings decreased, or 

borrowing increased.  Either way, the relative strength of durable good expenditures to 

non-durable good expenditures is available in the IHSES-2007 data. 
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5.3 Methodology 

In testing this hypothesis, I will use the cross section data available in the IHSES-

2007 to determine if there is a difference in expenditure patterns between governorates 

with discretely different levels of violence.  For this analysis, I divide the governorates 

between high and low violence as identified through the adverse events data also 

contained in the IHSES-2007.  The difference in adverse events between the top three 

most violent governorates and the rest provides a sufficient jump in the data to consider 

these governorates as being discretely more violent than the other governorates.  As a 

result, I used this point to distinguish between low and high violence governorates.  This 

selection of high violence governorates is consistent with the selection in Chapter 3. 

Table 13 – Adverse Events 

Governorate 

2007 Adverse 

Events Per 

Household 

Baghdad 34 

Diyala 29.8 

Anbar 19.7 

Kirkuk 4.9 

 

 As a first look at the data, I will use the Welch T-Test to see if the means of the 

expenditures by commodity are distinctly different between the high violence 

governorates and the low violence governorates.  This test is used only when the two 

population variances are assumed to be different (the two sample sizes may or may not be 

equal) and hence must be estimated separately.  The t-statistic to test whether the 

population means are different can be calculated as follows: 
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where 

 

 

―Where    is the unbiased estimator of the variance of the two samples, n = number of 

participants, 1 = group one, 2 = group two‖  (Student's T-Test - Unequal Sample Size, 

Unequal Variance, 2010).  In this analysis, the Welch t-statistic is used as a preliminary 

evaluation before testing the strength of the relationships using regression. 

 The second test is to regress the expenditure percentages on an interaction term 

that includes dummy variables for durable goods and violent governorates.  The equation 

for this regression is as follows: 

 

                                                                      

 

For this regression, the durable goods are consolidated into one group and the percentage 

for all durables is summed together by governorate.  In this way, the effect on durable 

expenditures as a group can be evaluated.  The durable variable is then a dummy that is 

one when the commodity is the consolidated group of durable goods and zero otherwise.  

Similarly, the violent variable is a dummy variable that equals one for any of the 

governorates designated as violent and zero otherwise.  Given these designations, the 

coefficients of interest are          .  The sum of these two coefficients yields the 

http://en.wikipedia.org/wiki/Unbiased_estimator
http://en.wikipedia.org/wiki/Variance
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marginal impact of being a violent governorate conditional on the good being a durable 

good.  Table 14 summarizes the effect of violence on durable good expenditures as 

characterized by the above regression equation. 

 

Table 14 – Marginal Effect of Violence on Durable Good Expenditures 

Durable Good in a High Violence 

Governorate 
            

Durable Good in a Less Violent 

Governorate 
      

Difference (Marginal Impact)       

 

The null hypothesis is that the coefficient for the marginal impact term will be greater 

than or equal to zero.  That is:               .  If I fail to reject the null hypothesis, 

then I will conclude that expenditures on durable goods as a percentage of total 

expenditures does not decrease in the face of violence.  Conversely, if I reject the null 

hypothesis, then the regression analysis supports the theory from Chapter 4 in that 

expenditures on durable goods as a percent of total expenditures had a statistically 

significant decrease as violence increased. 

As with the Welch T-Tests, I use Baghdad, Diyala and Anbar to represent the 

more violent governorates.  In order to maintain consistency with the analysis in Chapter 

3, I added Salah Ad-din to the first three violent governorates and ran a separate set of 

regressions.  For the definition of a durable good, I used the Organization for Economic 

Cooperation and Development (OECD).  Thus, ―A durable good is one which may be 

used repeatedly or continuously over a period of more than a year, assuming a normal or 

average rate of physical usage‖ (OECD, 2001).  Given the complete list of goods and 
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services from the IHSES-2007, there is still some flexibility as to what may be 

considered a durable good when strictly observing the definition provided by the OECD.  

As a result, I developed two lists of durable goods and tested each list independently.  

Table 15 gives a summary of the durable goods lists.  The specific goods in each list are 

provided in Appendix D.      

 

Table 15 – Lists of Durable Goods 

Durable List 1 Medium to Major Purchases 
Durable List 2 High Price Consumer Durables 

 

 

5.4 Discussion 

The Welch T-Test yields potentially encouraging results.  Out of the 42 goods and 

services listed in the IHSES-2007, only 11 had statistically significant results.  Table 16 

below highlights the results from these 11 goods and services. 

A positive t-test result means that for the high violence governorates, the 

good/service experienced a higher level of expenditures as a percent of total household 

expenditures.  Conversely, a negative t-test result means the good/service experienced a 

decrease in expenditures as a percent of total household expenditures for high violence 

governorates.  The only good/service showing a statistically significant increase in 

percent of expenditures is ―electricity gas and other fuels‖.  Whether caused by increased 

demand, an increase in price or both; people in high violence governorates were willing 

to spend more on electricity gas and other fuels as a percent of their total expenditures. 
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  In terms of statistical significance, housing expenditures (specifically, furniture 

furnishing and floors; household appliances; household textiles; and maintenance and 

repair of the dwelling) seemed to show a pattern of decreasing expenditures for violent 

governorates.  Other durable goods experience a statistically significant fall in 

expenditures as well, but some non-durables are also on the list.  The T-tests certainly 

present a plausible story about violence resulting in a decrease in expenditures on durable 

goods.  To test these plausible relationships, I will use regression as described in the 

methodology section of this chapter.   

 

Table 16 – Welch T-Test Results 

 

T-Test of Statistically 

Significantly 

Different Means 

95% 

Confidence 

Table Value 

Electricity, gas and other fuels 5.76 2.776 

Furniture, Furnishings, Floors -4.35 2.262 

Hospital services -2.98 2.201 

Hotel or residence services -2.53 2.12 

Household appliances -5.57 2.179 

Household textiles -4.35 2.131 

Maintenance and Repair of the dwelling -4.30 2.306 

Operation of personal equipment -2.65 2.228 

Personal effects n.e.c. -2.52 2.131 

Purchase of vehicles -3.22 2.262 

Telephone and telefax equipment -3.55 3.182 

 

 

The results for the regression analyses using Baghdad, Diyala, and Anbar as the 

most violent governorates can be seen in Table 17.  The coefficient for the interaction 
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term (  ) for each durable list is statistically significant to the 99% confidence level.  The 

coefficient on the dummy variable for violent governorates (  ) is not statistically 

significant.  To test their joint significance, I used an F-test.  As seen in Table 17, the F-

tests show that           are jointly significant at the 99% confidence level for both of 

the distribution lists.  The coefficients for both of the distribution lists are negative.  This 

negative coefficient indicates that expenditures for durable goods do fall as predicted for 

the high violence governorates.  In short, the null hypothesis described in the 

methodology section of this chapter is rejected for both durable lists.   

 

 

Table 17 – Expenditure Regression Using the Top Three Most Violent Governorates 

  Dependent Variable and Statistics 

Independent Variables 

Expenditure 

Percentage 

Expenditure 

Percentage 

  

 

  

Interact Top3 Violent and  Durable 1      
-7.699***   

(-6.62)   

Interact Top3 Violent and  Durable 2      
 

-7.396*** 

 

(-6.41) 

Durable 1      
12.845***   

(14.61)   

Durable 2      
 

11.332*** 

 

(13.19) 

Top 3 Most Violent Governorates      
0.186 0.162 

(0.47) (0.44) 

Constant 
2.202*** 2.034*** 

(15.83) (15.93) 

       -7.513*** -7.234*** 

      F-Stat [23.77] [21.96] 

r
2
 0.2274 0.1817 

t-statistics are in parentheses  …  f-statistics are in brackets 

* Indicates statistical significance at the 90% level 

** Indicates statistical significance at the 95% level 

*** Indicates statistical significance at the 99% level 



107 

 

 

While the results of the regression analyses strongly support the theory asserted in 

Chapter 4, as is common, the regression is limited by the data available.  In this case, I 

used the available cross section data from the IHSES-2007 report.  Although the data is 

tremendous for a conflict environment, it does not carry the power of panel data.  With 

panel data, I could also compare the same governorate across time.   

Without this panel data ability, a key assumption of this analysis is that Baghdad, 

Diyala, and Anbar (and Salah Ad-din) had expenditure patterns on durable goods that 

were not statistically significantly different from the other governorates prior to their 

becoming discretely more violent than the other governorates.  The regression analyses in 

this paper would remain valid if the expenditures on durable goods for Baghdad, Diyala, 

and Anbar (and Salah Ad-din) exceeded that of the other governorates prior to them 

becoming more violent. 

As discussed above, the coefficient of greatest interest for the theory in Chapter 4 

is      .  In the first durable list, the coefficient is -7.513.  This means that household 

expenditures for durable goods fell by 7.513 percentage points.  It is important to note 

that since durable goods enters the regression equation as a category of goods that 

includes all durables, then 7.513 represents the decrease for durable goods as a whole, not 

for a particular durable good or each durable good.  The around 7 percentage point 

decrease in durable good expenditures is robust to the addition of sectarian variables 

(e.g., Kurd, Sunni) (not shown in table).      
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Table 18 provides the key information for the regressions when Salah Ad-din is 

included as a violent governorate.  As can be seen, the regression results hardly change at 

all from when Salah Ad-din was not included.  The coefficient of interest (     ) is 

slightly weaker than it was prior to the inclusion of Salah Ad-din, but is still statistically 

significant and negative.  All regressions were performed using robust standard errors. 

 

Table 18 – Expenditure Regression Using the Top Three + Salah Ad-din 

  Dependent Variable and Statistics 

Independent Variables 

Expenditure 

Percentage 

Expenditure 

Percentage 

  

 

  

Interact Top3 + Salah Ad-din and Durable 1      
-7.464***   

(-6.42)   

Interact Top3 + Salah Ad-din and Durable 2      
 

-7.208*** 

 

(-6.37) 

Durable 1      
13.22***   

(15.37)   

Durable 2      
 

11.701*** 

 

(13.94) 

Top 3 Most Violent + Salah Ad-din      
0.175 0.154 

(0.5) (0.48) 

Constant 
2.194*** 2.027*** 

(15.44) (15.54) 

       -7.289*** -7.054*** 

      F-Stat [21.71] [21.27] 

 r
2
 0.2296 0.184 

t-statistics are in parentheses  …  f-statistics are in brackets 

* Indicates statistical significance at the 90% level 

** Indicates statistical significance at the 95% level 

*** Indicates statistical significance at the 99% level 
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5.5 Conclusion 

The purpose of this chapter was to use data from Iraq to test the theory that 

violence leading to a weakening of state enforcement of property rights will yield a 

disproportionate drop in expenditures for durable goods.  The regression analyses are 

consistent with the theory by showing statistically significantly lower percentages of 

expenditures on durable goods for high violence governorates.  The weakness of this 

analysis is the lack of panel data by which to evaluate a single governorate over time to 

ensure the difference in expenditure patterns did not pre-date the violence.  Noting the 

absence of this data, the empirical evidence presented in this chapter supports the idea 

that violence will yield a disproportionately negative impact of expenditures on durable 

goods. 
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CHAPTER 6:  CONCLUSION AND CONTINUING RESEARCH 

 

6.1  Conclusion 

In this paper, I hypothesized and tested three effects of violence.  The first was 

that violence will cause a deterioration of market integration.  The second was that for 

close substitutes with consistent price dispersion, the high priced good will increase in 

price while the low priced good will not experience a change in price.  The third was that 

violence will have a negative impact on durable goods expenditures. 

The hypothesis on market integration was tested on dinar to dollar exchange rates 

by comparing the correlation of ―price‖ changes among the governorates.  With the 

exception of Qadisiyyah, (and possibly Salah Ad-din depending on whether or not it is 

counted as high violence) the governorates experiencing higher levels of violence had 

fewer statistically significant correlations with other governorates.  Qadisiyyah in 

particular remains an anomaly in findings that are otherwise largely supportive of the 

theory that market integration weakens in the face of violence.  Similarly, a regression of 

the correlations on a dummy for violent governorates was supportive of the theory that 

market integration falls as violence rises. 

The second hypothesis used a modified Diamond (1987) model to assert that with 

increased violence, high priced firms will charge higher prices and lower priced firms 

will not change prices for the same commodity.  This assertion was tested using sets of 
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three very similar commodities that nonetheless had consistently different prices.  The 

findings were not consistent with the assertions in the modified Diamond model.  

However, given the relative change in prices, the findings do not preclude the possibility 

of factors exogenous to the test causing a decrease in consumer‘s willingness to pay.  

Since the strict predictions are not met but the relative difference in price is consistent 

with predictions; the theory remains unsupported by the data, but to some extent 

inconclusive. 

The third hypothesis used Hobbes‘ theories regarding the importance of third 

party enforcement to highlight the detrimental effects on durable goods in the absence of 

such enforcement given their longer economic life.  The regression analyses were 

consistent with the hypothesis in that they showed statistically significantly lower 

percentages of expenditures on durable goods for high violence governorates.  The 

weakness of this analysis is the lack of panel data by which to evaluate a single 

governorate over time to ensure the difference in expenditure patterns did not predate the 

violence.  Nonetheless, the data to date supports the hypothesis that violence will 

negatively impact expenditures on durable goods. 

The above results highlight some of the deleterious economic effects from 

conflict.  The stronger results show that market integration appears to deteriorate and 

durable goods expenditures fall in the face of violence.  These results provide support for 

the concern that the damage caused by conflict goes well beyond the initial losses in 

human and physical capital.  That being said, subsequent research is needed to further 

evaluate these losses and the context in which they occur.  
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6.2 Relevance Revisited  

Theorists have long recognized that stability operations are ―full spectrum‖ events 

in that the kinetic military effects (bombs on target) are only one aspect of a larger 

operation that must include informational, diplomatic, and economic efforts in order to be 

successful.  When conducting the campaign, garnering support (legitimacy) from the 

civilian populace is paramount.  Given that the security (military/police presence) will be 

a scarce resource, and that the insurgents have an asymmetric advantage of surprise, 

determining the impact of insurgent attacks on the population is critical to understanding 

how to succeed with the lowest losses in blood and treasure.  One critical aspect is the 

insurgent‘s impact on the economy.  An economically stable nation can more rapidly 

become self-sufficient.  It can better support its own military and police forces and it can 

more rapidly engage in the infrastructure improvements without external assistance.   

As mentioned in the introduction, there is an open question as to where the focus 

should be when engaging in a stability operation.  The lines of operation can be 

segmented into three broad areas … physical security, good governance, and economic 

stability, with this dissertation supporting physical stability as a priority over economic 

stability when the state is determining where to expend its resources.  Without further 

examination, this may seem like an exceedingly short-sighted priority mix, and indeed, I 

am not saying that economic stability should be ignored.  Instead, I am recognizing that 

the state will have limited resources; and the balance of how those resources are 

consumed to produce physical stability and economic stability must be weighted 

significantly toward physical stability.  In producing an environment of physical stability, 
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the state will ultimately be providing conditions that allow for the possibility for 

economic development.  Without physical security, both human and physical capital will 

continue to be destroyed.  Further, trade relationships as measured by market integration 

will remain strained and consumer expenditures will remain distorted.   

This result does not preclude the state from addressing economic grievances held 

by insurgent groups.  In Iraq, (the empirical case for this dissertation), the grievances held 

by the insurgents did not appear to have economic foundations.  That being said, if there 

were economic grievances, the state should negotiate resolution where possible so as to 

take away an issue by which the insurgents may claim the current state to be illegitimate.  

Nonetheless, in terms of resources expended by the state, physical security will be 

necessary for subsequent economic development and as such, it should take priority.   

The results of this paper not only highlight the importance of the state making 

security the top priority in times of conflict, but they could also be used to highlight the 

importance of preparing for insecurity as well.  As an example, do states properly prepare 

for the potentiality of a violent disregard of property rights accompanying a natural 

disaster?  Conversely, are resources consumed by other priorities during times of relative 

calm so that there is no capability to deal with an environment of increased violence?   

Similarly, in a representative republic, do the citizens consider such preparation a priority 

for public funds?  There are societies of course where the very high degree of social 

capital will obviate the need for high public expenditures focused on violence prevention 

in times of emergency.  The 2011 Japanese earthquake proved to be an example of where 

the high social capital of Japanese society was sufficient to prevent widespread violence 
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and disregard of property rights.  However, the state should not assume in advance that 

such social capital can be relied upon in times of emergency.  Given the threat social 

disorder poses both economically and to human life, the state could pursue both security 

measures and an increased social capital within the population as a way to mitigate the 

consequences of social disorder.   

A goal of this dissertation is to develop analytical tools to measure the 

effectiveness of counterinsurgency policy decisions from an economic perspective.  As 

stated in the introduction, this dissertation provides the framework for a diagnostic tool 

kit that could be used to determine if violence has reached a point where economic 

wellbeing is severely impacted using the economic indicators of prices and expenditures.  

More specifically, I have developed a theoretical framework and associated empirical 

framework that carries sufficient flexibility to isolate the effects of violence (as well as 

other factors) with respect to trade disruption and expenditure patterns.  These tests could 

likely be generalized beyond the conflicts described in this dissertation (e.g., civil war, 

insurgencies) to natural disasters and the violence that can sometimes accompany such 

disasters.  Further, using this framework of tests, one may even be able to examine the 

impact of violence from high crime on both market integration and peacetime 

expenditures. There are a number of related concepts that will help to understand the 

value of this particular framework.  Market integration is closely related to the law of one 

price, arbitrage, price dispersion, and the extent of trade.  A more integrated set of 

markets should follow the law of one price because people trading between those markets 

will continually seek the lowest price (to either purchase low or arbitrage), thus forcing 



115 

all firms to charge a similar price.  In turn, by definition, a highly integrated market 

should have very low price dispersion between firms.  Interestingly, an exogenous shock 

such as violence may increase or decrease price dispersion.  If there was preexistent price 

dispersion geographically and the violence raised the price for the firm in the lower price 

geographic area, then violence will have appeared to decrease price dispersion.  

Conversely, if the violence occurred in the high price area and it raised the price for the 

high price firm, then violence will have appeared to increase price dispersion.  (This 

example is not to imply that violence always raises price.)  Using market integration I am 

instead looking at the correlation of the price differences.  In other words, with a high 

degree of market integration, I would expect price movements to be similar.  On the other 

hand, if violent shocks impacted one geographic location to the extent that it severed 

trade between that location and others, I would expect the price movements of the 

affected area to be independent of the other geographic areas.  In cases where the market 

integration has fallen dramatically for a violent area, the important function trade plays in 

economic development is severely restricted.  Of course, the flexibility of the model 

allows for the inclusion of other variables that would isolate the marginal impact of 

violence from other factors (e.g., a change in economic policy, sectarian borders) that 

may also carry significant economic effects.  For the empirical analysis of this 

dissertation, sectarian variables proved to have both positive and negative effects on 

market integration (depending on the sect); however, even after including sectarian 

variables, violence still had a large and statistically significant impact.   
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Just as the analysis of market integration gives an indication of damage done to trade 

relationships, analysis of expenditures can reveal distortions brought about when there is 

a weakened state and the associated weakening of stable predictable property rights due 

to violence.  The analysis of durable good expenditures provides leaders with an 

indication of the extent to which violence has wrought a decline in respect for property 

rights and by extension, an indication of the local citizen‘s perception of the state‘s 

ability to enforce property rights.  While this analysis is valuable in a civil war, or 

insurgency type of environment, it is certainly not limited to such an environment.  

Instead, high crime areas can be evaluated as to their expenditure profile.  Here, a 

particular caution is in order.  If there is something unique about the people in that area, 

that unique factor must also be included.  For example, in the above regressions, sect is 

included in the regressions.  As it turns out, the inclusion of sect does not impact the 

effect of violence on the decrease in durable good expenditures.  That being said, such 

characteristics should be tested for their impact on expenditures.   

 

6.3 Continuing Research  

 One area of future research is to continue the same research framework (market 

integration, prices, and expenditures) with other developing nations both in and out of a 

conflict environment.  Such an analysis would hopefully help to further differentiate the 

effects of violence from other market distorting factors.   

A second area of future research is to investigate the effects of different types of 

violence on market integration and prices in general.  The correlation analysis performed 
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in Chapter 3 yielded a correlation for each city pair in the data set.  The resulting city pair 

correlations then formed a dataset that was used further in Chapter 3 to test the effects of 

violence using a regression equation by distinguishing more violent governorates from 

less violent governorates.  The correlation data at this point was cross section data.  The 

time series information was contained in the correlation number for each city pair.  In 

order to test types of violence in this framework, the governorates would need to be 

differentiable by type of violence.  Absent that differentiation, a different framework 

would be needed.  As an aside, a simple regression of log prices on type of violence (and 

noted fixed effects) was performed for Baghdad using selected commodities.  A table of 

results is included in Appendix E. 

A third interesting expansion of research would be to investigate the follow-on 

effects of expenses falling in durable goods markets.  Is the impact on durable goods 

expenditures significant enough to show ripple effects in investment, industrial output, 

and manufacturing employment?   

A fourth expansion of research is to inquire into the economic motivation of those 

challenging the state‘s authority.  A brief introduction to this work was performed by 

examining insurgent statements in Iraq from 2004 (see Appendix F).  Similar techniques 

could be used to examine causation in multiple settings (economic conditions fomenting 

violence, or violence causing poor economic conditions, or both).  This question should 

be studied in multiple settings as the motivation for insurgency may not be consistent 

from one conflict to the next, or even over time within the same insurgency. 
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A fifth expansion of research is to empirically differentiate between search cost 

and other transaction costs (e.g., transportation) in a violent environment.  The ultimate 

effect seems quite similar, but the focus of one is prior to purchase (search) and the focus 

of the other is subsequent to purchase (e.g., transportation). 

A final area of future research is to further test the commodities for market 

integration using a cointegration approach.  Cointegration may uncover the 

differentiation among the city pairs by commodity that is needed for further analysis. 
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APPENDIX A 

 

DETAILED CORRELATIONS – WEEKLY OBSERVATIONS 

 

(All Confidence Levels are 90% Unless Otherwise Specified)
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Correlation by Governorate of Weekly Observations – dinar to dollar exchange rate – 95% Confidence Level 
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Correlation by Governorate of Weekly Observations – dinar to dollar exchange rate 
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Correlation by Governorate of Weekly Observations – Flour Iraq Hard 1 
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Correlation by Governorate of Weekly Observations – Gasoil Iraq Local 1 
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Correlation by Governorate of Weekly Observations – Rice Food Rations Import 1 
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Correlation by Governorate of Weekly Observations – Beef Iraq Local Without Bone 
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Correlation by Governorate of Weekly Observations – Rice Iraq Anbar 1 
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Correlation by Governorate of Weekly Observations – Sugar Brazil Import Hard 
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APPENDIX B 

 

DETAILED CORRELATIONS – MONTHLY OBSERVATIONS 

 

 

(All Confidence Levels are 90% Unless Otherwise Specified)
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Correlation by Governorate of Monthly Observations – dinar to dollar exchange rate 
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Correlation by Governorate of Monthly Observations – Flour Iraq Hard 1 
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Correlation by Governorate of Monthly Observations – Gasoil Iraq Local 1 
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Correlation by Governorate of Monthly Observations – Rice Food Rations Import 1 
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Correlation by Governorate of Monthly Observations – Beef Iraq Local Without Bone 
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Correlation by Governorate of Monthly Observations – Rice Iraq Anbar 1 
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Correlation by Governorate of Monthly Observations – Sugar Brazil Import Hard 
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APPENDIX C 

 

DETAILED ACCOUNTS OF VIOLENCE AGAINST GOVERNMENT OFFICIALS 

 

 

The following narrative is an excerpt from the Iraq National Report on The Status 

of Human Development.  ―Louay Haqqi was a careful man. Director General of 

Technical Affairs and the Assistant Chair of the Support Team for the NHDR at the 

Central Organization of Statistics and Information Technology (COSIT), he worked on 

many exacting tasks. He was in the habit of going to work early in order to avoid traffic 

and street violence in a city that  had been witnessing more and more mass bombings and 

targeted killings of educated professionals. Early in the morning of August 2, 2007, he 

stopped at a traffic light some 100 meters away from his office. A car pulled by and two 

shots were fired, killing Louay at the wheel. He was in his early forties, had twins, a boy 

and a girl, and was also raising a niece whom his family had taken in. His sudden and 

senseless murder reverberated across the world. Within hours, emails from Chile, 

Belgium, New York and other locations circulated among his colleagues and friends, 

mourning the loss to Iraq of yet another of its highly qualified professionals. Louay‘s 

death added one more number to the toll of over 800 Iraqi experts assassinated in the past 

four years. Other members of the NHDR Report team were not spared from threats. 

Several writers and professionals found themselves targeted; a macroeconomist was shot 

at while in her car. In the hail of bullets, she lost the use of her left hand which had 

shielded her heart from the bullet aimed at her. The Chair of the Support Team received 

an envelope containing a bullet. He ignored the threat and stayed the course. A high-level 

sociologist received threats which forced him to move his family to another town. The 
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Director General of the Human Development department foiled assailants who attempted 

to kidnap him. After receiving similar threats, the Rapporteur of the Consultative 

Committee had to leave her home and move to another town. A physician, a statistician at 

COSIT, an Assistant Researcher and another COSIT employee were driven to join the 

hundreds of thousands of Iraqi refugees and internally displaced.  Notwithstanding the 

dangerous gauntlet run by their colleagues, the 136 Iraqi scholars, statisticians, 

researchers, managers and administrative staff who worked on this report continued 

undeterred to see it through‖ (Ministry of Planning and Development Cooperation, 2008). 



138 

APPENDIX D 

 

 

GOODS LISTS 

 

 

 

 

 

 

Potential Durables 

Durables List 1  
(Major Appliances 
and Equipment) 

Durables List 2  
(High Price Consumer 

Durables) 

Furniture, Furnishings, Floors x x 

Glassware, tableware utensils x 
 Household appliances x x 

Household textiles x x 

Maintenance and Repair of the dwelling x x 

Medical products, appliance equipment x 
 Other equipment garden and pets x 
 Other major durables for recreation x x 

Personal effects n.e.c. x x 

Purchase of vehicles x x 

Telephone and telefax equipment x x 

Tools, equipment for house and garden x 
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ALL GOODS INCLUDED IN EXPENDITURE ANALYSIS 

Alcoholic beverages and tobacco 
 

Mineral water, softdrinks, juices 

Audiovisual, photo, and info processing 
 

Newspapers Books and stationary 

Catering services 
 

Oil and fats 

Cerals and Products 
 

Operation of personal equipment 

Clothing 
 

Other equipment garden and pets 

Coffee, tea, and cocoa 
 

Other major durables for recreation 

Commodities, routing maintenance 
 

Other services n.e.c. 

Education not definable by level 
 

Outpatient services 

Electricity, gas and other fuels 
 

Package holidays 

Financial services n.e.c. 
 

Paid rentals 

Fish and seafood 
 

Personal care 

foodstuff products n.e.c. 
 

Personal effects n.e.c. 

Footwear 
 

Postal services 

Fruit 
 

Post-secondary education 

Furniture, Furnishings, Floors 
 

Pre-primary and primary education 

glassware, tableware utensils 
 

Purchase of vehicles 

Hospital services 
 

Recreational and cultural services 

Hotel or residence services 
 

Secondary education 

Household appliances 
 

Social protection 

Household textiles 
 

Sugar, Jam, Honey, chocolate confections 

Imputed rentals 
 

telephone and telefax equipment 

Insurance 
 

Telephone and telefax services 

Maintenance and Repair of the dwelling 
 

Tools, equipment for house and garden 

Meat 
 

Transport services 

Medical products, appliance equipment 
 

Vegatables 

Milk, Cheese, and Eggs 
 

water supply, misc. dwelling services 
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APPENDIX E 

 

EFFECTS OF VIOLENCE ON LOG PRICES 

BY TYPE OF VIOLENCE 
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APPENDIX F 

 

EXAMINATION OF INSURGENT STATEMENTS FROM IRAQ – 2004 

 

 

 

MOTIVATION TO VIOLENCE 

Iraq Case Study 

 

 

―How can the insurgent ever hope to pry the population away from the 

counterinsurgent, to control it, and to mobilize it? By finding supporters 

among the population, people whose support will range from active 

participation in the struggle to passive approval. The first basic need for an 

insurgent who aims at more than simply making trouble is an attractive 

cause, particularly in view of the risks involved and in view of the fact that 

the early supporters and the active supporters—not necessarily the same 

persons—have to be recruited by persuasion‖  (Galula, Counterinsurgency 

Warfare: Theory and Practice, 1964). 

- David Galula 

 

 

 

F.1  Background:  Economic vs. Other Causes for Insurgency 

 

―The purpose of an insurgency is to delegitimize the current government 

and in-turn, overthrow or separate from that government.  In order to 

delegitimize the government in the eyes of the people, insurgents must 

employ some grievance in order to drive a wedge between the people and 

the government.  This grievance (or set of grievances) is the motivating 

cause of the insurgency.  Knowing the motivating cause is critical for a 

counterinsurgency campaign in that the counterinsurgent may be able to 

undercut popular support for the insurgent by addressing the grievance.  

At the very least, knowing the motivating cause(s) can help the 

counterinsurgent in building a strategy to combat the insurgent.  Further, 

without a persuasive cause, particularly in the early stages of the struggle, 

the probability of victory for the insurgent is diminished greatly‖ (Galula, 

Counterinsurgency Warfare: Theory and Practice, 1964).   

 

Counterinsurgency theorists have long recognized the importance of economics as 

a motivating cause for insurgents.  Sir Robert Thompson, when discussing the Malayan 
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counterinsurgency campaign notes that ―However powerful nationalist or religious forces 

may be, that of material well-being is as strong if not stronger‖ (Thompson, 1966).  With 

this statement Thompson asserts a primacy of economics when securing the support of 

the population.  Thompson was not alone in his concern over economic grievances as a 

source of exploitation for insurgents.  In ―The Economics of Insurgency in the Mekong 

Delta of Vietnam,‖ Robert Sansom details land reform as a primary issue used by the 

Viet Cong in their insurgency campaign.  When discussing a highly influential regression 

analysis by Edward J. Mitchell (RAND, 1967) that asserted land reform was not an 

important source of Viet Cong support, Sansom concludes as follows.   

―Because of these shortcomings - an erroneously specified equation, 

poorly defined variables, disregard for historical factors, and neglect of 

post-1960 Viet Cong strategic and tactical decisions that in the 1964-1966 

period drew troops from the densely populated high-tenancy areas of the 

Delta (often on the appeal of land reform) to fight in and control the 

jungle-covered highlands-Mitchell‘s analysis must be rejected‖  (Sansom, 

1970).   

 

Sansom continues …  

―This appeal (land reform) was especially strong from 1960 until late 1964 

when the Viet Cong enjoyed the accelerating success in the rural areas that 

gave credence to their claims to govern South Vietnam.  The peasants 

were excited about the prospect of owning their own land; they were told 

they would become owners if the Viet Cong succeeded and by all 

appearances, through late 1964 the Viet Cong were succeeding‖ (Sansom, 

1970).   

 

Supporting Sansom‘s claims, the March 16, 1962 issue of LIFE Magazine reports 

that, ―Viet Cong propaganda rarely mentions the word ‗Communism‘.  Instead guerilla 

leaflets hit at imperialism (meaning the US), foreigners (meaning Americans) and the 
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Diem government.  At the same time, they call for land reform (emphasis added) and a 

United North and South Vietnam‖ (Leavitt, 1962). 

One could argue that Thompson‘s and Sansom‘s experiences and conclusions are 

peculiar to communist insurgencies.  However, there are continuing claims of economic 

motivations as the dominant cause for insurgencies even when communism is not at 

issue.  Jeffrey Sachs summarizes a common assertion in the following quote.  ―Young 

men become fighters in places such as Sudan, Somalia, Pakistan and Afghanistan because 

they lack gainful employment. Extreme ideologies influence people when they can't feed 

their families, and when lack of access to family planning leads to an unwanted 

population explosion‖ (Sachs, 2009).   

US Army Field Manual 3-24 ―Counterinsurgency‖ takes a broader approach to 

the causes that motivate insurgencies.  The Field Manual generically describes the cause 

of an insurgent as ―a principle or movement militantly defended or supported … (which) 

often stem from the unresolved contradictions existing within any society or culture‖ (US 

Army, US Marine Corps, 2006).  The manual continues by noting that insurgents can 

actually engage in multiple causes and target specific groups based on the circumstances 

within that group in an effort to attract as much of the population as possible while 

limiting those who are alienated by the insurgency.
 12

   When addressing specific causes, 

the manual does not limit the potential causes to economically based grievances.  Instead 

the manual cites tension among social groups (classes, ethnic, religious) due to real or 

                                                 
12

 These insights follow directly from Galula in ―Counterinsurgency Warfare.‖  The 

Army Field Manual acknowledges the contributions of Galula‘s work to the development 

of the Manual. 
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perceived repression and persecution in addition to economic inequities.  The manual 

employs the example of ―Islamic extremists (using) perceived threats to their religion by 

outsiders to mobilize support for their insurgency and justify terrorist tactics‖  (US Army, 

US Marine Corps, 2006).  This example is something of a contradiction to the statement 

by Sachs.  While Sachs ascribes a motivating cause to economic deprivation, the Army 

Field Manual allows for a broader array of causes.  While the statement by Sachs seems 

to preclude the example given in the Army Field Manual, there could certainly be 

multiple motivating causes for an insurgency.  That being said, in their article on the 

connection between education, poverty and terrorism, Krueger and Maleckova cautiously 

express their skepticism of sweeping statements like the one by Sachs.    

―The data we present in this paper are often sketchy, incomplete and 

possibly nonrepresentative. Participation in terrorist activities may 

well be highly context specific, and much of our discussion focuses 

primarily on the Middle East. Moreover, the absence of a correlation 

does not prove the absence of a causal relationship: simultaneity and 

omitted variables could render a correlation to be zero even in the 

presence of a causal relationship. Nevertheless, the evidence we have 

assembled does not indicate a connection between poverty and 

terrorism, and we are not aware of compelling evidence that points in 

the opposite direction‖ (Krueger & Maleckova, 2003). 

 

Although the Krueger and Maleckova statement specifically addresses terrorism, there is 

certainly overlap with insurgency in that both terrorists and insurgents need to recruit 

from among the population, both have a political motivation, and the tactics used are 

similar in many cases.   
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F.2 Application to Iraq:  Insurgent Statements  

Given the diversity of opinions and the uncertainty involved with insurgent 

incentives, one possible reference to examine when trying to ascertain the motivating 

cause of an insurgent is statements from the insurgents themselves.  With the relatively 

recent communications explosion (mass media, internet, etc.) insurgents can distribute 

their message more efficiently to a wider audience than ever before.  The public 

statements distributed by the insurgents reveal clues about the causes they employ in 

order to motivate their active supporters and gain recruits.  One example of a call to join 

an insurgency is the 17 October 2004 statement by the Al-Tawheed wal-Jihad Movement 

(Abu Musab al-Zarqawi) in Iraq announcing the partnership of Al-Tawheed wal-Jihad in 

Iraq with Al-Qaida. 

―Tormenting Allah‘s enemies and pleasing every Muslim; praise be to Allah who 

united the ranks of the mujahideen and split the infidel alliance… There have been 

contacts between Shaykh Abu Musab al-Zarqawi—may Allah protect him—with the 

brothers in Al-Qaida for 8 months. …  ―Expecting the month of Ramadan to grant us 

great victories, it has compelled the Muslims to join together so that they are [a united 

force] in the eye of the enemies of our religion. … ―O‘ young men of our Islamic nation, 

come to the leading unified brigade of the mujahideen and we will fight together to raise 

the word of Allah most high… as our brave forefathers raised it, and we will purify the 

abode of Islam from the sinful apostates and every infidel until he accepts Islam‖  (Al-

Tawheed wal-Jihad Movement, 2004).  

   

Using statements like the one above, it is possible to discern the underlying cause 

by which the insurgents motivate and recruit people for their organization.  Fortunately, 

Global Terror Alert and the Nine Eleven Finding Answers (NEFA) Foundation have both 

diligently collected insurgent statements from the insurgencies in Iraq and Afghanistan.  I 

downloaded and categorized statements from June 2004 through December 2004 for the 
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Iraqi Sunni insurgents.  The insurgent organizations for which I have statements are 

included in Table 19.   

Two of the organizations listed (Al-Tawheed wal-Jihad Movement in Iraq, and 

Al-Qaida's Committee in Mesopotamia) are essentially the same organization both led by 

Abu Musab al-Zarqawi during the 2004 time period.  The Al-Tawheed wal-Jihad 

Movement in Iraq became part of the larger Al-Qaida organization at which point it 

changed its name to Al-Qaida's Committee in Mesopotamia.  This means that the vast 

majority of insurgent statements were from just 2 organizations: 1) Al-Tawheed wal-

Jihad Movement in Iraq / Al-Qaida's Committee in Mesopotamia, and 2) Ansar Al-

Sunnah. 

 

 

Table 19 – Iraqi Insurgent Organizations Included 

Organization Total 

Al-Qaida's Committee in Mesopotamia (Abu Musab al-Zarqawi) 37 

Al-Jaysh Al-Islami fi Iraq 1 

Al-Tawheed wal-Jihad Movement (Abu Musab al-Zarqawi) in Iraq 45 

Ansar Al-Sunnah 31 

JayshJayshalal--IslamiIslamialal--Iraq (The Islamic Army of Iraq) 1 

The 1920 Revolution Brigades 1 

Not Listed 3 

Grand Total 120 

 

 

The motivating causes I used to categorize insurgent statements are as follows: 
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a. Religion – Statements referring to the defense of Islam, and/or having 

references to religious struggles (e.g., apostate, jihad, crusade, etc). 

 

b. Nationalism – Statements specifically invoking a freedom for Iraqis or 

some subset of Iraqis 

 

c. For The Record – This is not so much a cause as a concern expressed by 

the insurgents.   These are statements by an insurgent organization that 

refuted reports by some other source.  This category was also used for 

when one of the insurgent organizations wanted to denounce a specific 

murder of some sheikhs.   

 

d. Take Credit – Statements where the insurgent organization wanted to 

assume credit for an attack 

 

e. Blame US – Statements placing blame on the United States for atrocities 

 

f. Economic – Statements accusing the United States / Occupiers of 

exploiting Iraqi wealth 

 

I allowed an insurgent statement to be grouped under multiple categories where 

appropriate.  There is some degree of subjectivity in determining the category under 

which to group a message.  Nearly all messages mention religion in some sense.  

However, some of the references seemed to be more of a greeting in religious terms than 

the invocation of a religious appeal as a cause of the insurgency.  As an example, a 

correction of the record statement from 20 July 2004 began with the greeting: ―In the 

name of Allah Most Gracious Most Merciful‖.  This greeting, while invoking religion, 

was not sufficient to categorize the statement as ascribing a religious cause to the 

insurgent‘s efforts.  Conversely other statements included phrases with religious language 

that by its nature was aa 28 December 2004 statement, Al-Qaida‘s committee in 

Mesopotamia wrote:   

―all praise be to Allah who grants victory to the righteous people.  Prayers 

upon his prophet, family, and followers.  Your brothers from the Military 
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Wing of Al-Qaida‘s Jihad Committee in Mesopotamia have attacked the 

so-called Emergency forces of the co-conspirator apostate government in 

an operation that took place in eastern Baghdad‖  (Al-Qaida's Jihad 

Committee in Mesopotamia, 2004). 

 

In this case, I will assume that the mentions of Jihad and apostate government are 

sufficient to allow a reader to ascribe religious motivation as a cause for the insurgency. 

As stated previously, these examples underscore the fact that the act of 

categorizing the insurgent statements carries some degree of subjectivity that presents a 

weakness in this type of analysis.  Beyond that weakness, there are some striking results 

as seen in Table 20 below.  

 

 

TABLE 20 - INSURGENT MOTIVATIONS 

Month 

Religion 

#        % 

Nationalism 

 #          % 

For The 

Record 

  #       % 

Take Credit 

#         % 

Blame US 

 #       % 

Economic 

 #       % 

Total 

# 

Jun 1 50% 

 

0% 

 

0% 1 50% 

 

0% 

 

0% 2 

Jul 2 25% 

 

0% 2 25% 4 50% 

 

0% 

 

0% 8 

Aug 13 42% 1 3% 1 3% 15 48% 

 

0% 1 3% 31 

Sep 26 45% 

 

0% 2 3% 28 48% 2 3% 

 

0% 58 

Oct 32 48% 1 1% 1 1% 33 49% 

 

0% 

 

0% 67 

Nov 20 49% 

 

0% 

 

0% 20 49% 1 2% 

 

0% 41 

Dec 15 43% 

 

0% 2 6% 18 51% 

 

0% 

 

0% 35 

Total 109 45% 2 1% 8 3% 119 49% 3 1% 1 0% 242 

 

 

Table 20 shows the dominant themes are religion (45% overall) and taking credit 

for attacks (49% overall).  Also, there does not seem to be any substantial change in 

strategy across the months.  There are particular difficulties for an occupying force when 
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a local religion is invoked as the motivational cause by the insurgency.  The difficulty lies 

in the fact that the outside force has very little chance of co-opting the cause of the 

insurgent and not to mention understanding the institutional idiosyncrasies of the religion.  

When there are religious divisions within the country, the government itself may also be 

at a disadvantage in addressing the religious cause.  Assuming these statements are being 

used to motivate both those active in the insurgency and those who may become active in 

the insurgency, economics is not one of the primary grievances being exploited by the 

insurgents.  Instead, the appeal is one of religious duty and a call to join the victorious 

movement (i.e., taking credit for attacks).  While not a focus of their statements in 2004, 

the insurgents did not abandon economics as a tool.  Late 2004 was one of the most 

active periods of attacks against the oil and gas pipeline industry according to the 

Brookings Institute Iraq Index (O'Hanlon & Livingston, March 30 2010).  (Also not 

addressed are attacks against the electrical infrastructure.)  The statements only claim 

responsibility for one of the attacks.  While the 2004 trends do not show any change in 

the motivation of the insurgency, it is important to remember that the insurgency could 

have evolved after 2004 with more of the statements having an economic flavor.   

As an aside, even if there is not aggressive exploitation of economic grievances, 

the counterinsurgent would be taking a risk in failing to address economic infrastructure 

and institutions.  Such neglect opens up a vulnerability as economic issues can then 

become an easy grievance for the insurgent to exploit.  There is also the danger of 

creating a grievance, distinct from that of a current insurgency, for which people are 

willing to fight; thus opening up a multi-insurgency fight.  According to US Army Field 



151 

Manual 3-24, ―an issue that motivated fighters in some Baghdad neighborhoods in 2004 

was lack of adequate sewer, water, electricity, and trash services. Their concerns were 

totally disconnected from the overall Ba‘athist goal of expelling U.S. forces and retaining 

Sunni Arab power‖ (US Army, US Marine Corps, 2006).     

Another interesting insight from Table 20 is that there is not an emphasis on 

atrocities committed by the United States such as the killing of innocent men, women, 

and children.  This type of exploitation is an inherent advantage for an insurgent merely 

because of the type of warfare the insurgent is waging.  Since the insurgent is commonly 

able to melt into the population before and after an attack, the counterinsurgent many 

times must risk either taking higher casualties, or killing those not actively involved in 

the insurgency.  When the non-insurgent population suffers casualties and their property 

is destroyed, that affords the insurgent an opportunity to use the casualties and 

destruction as a clarion call to recruit others who are outraged by the death and 

impoverishment of innocents.  From the 2004 statements, the insurgent focus is decidedly 

not on such death and destruction.  Instead, as stated above, for the Sunni insurgency 

statements collected by Global Terror Alert and NEFA, the two main insurgent 

motivations are: appeal to religious duty, and a call to join the victorious movement.   
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TABLE 21 - INSURGENT STATEMENT AUDIENCE 

Month 

Muslims 

#           % 

Insurgents 

 #          % 

Iraqis w/ US 

   #           % 

Iraqis 

 #       % 

Coalition 

  #         % 

Misc 

   #          % 

Total 

# 

Jun 1 33% 1 33% 1 33%   0%   0%   0% 3 

Jul 1 20% 2 40% 1 20%   0%   0% 1 20% 5 

Aug 6 30% 2 10% 4 20% 2 10%   0% 6 30% 20 

Sep 12 41% 1 3% 1 3%   0% 1 3% 14 48% 29 

Oct 8 24%   0% 2 6%   0% 2 6% 22 65% 34 

Nov 5 22% 2 9%   0%   0%   0% 16 70% 23 

Dec 4 19%   0% 3 14%   0%   0% 14 67% 21 

Total 37 27% 8 6% 12 9% 2 1% 3 2% 73 54% 135 

 

 

Table 21 shows the intended audience of the insurgent statement.  Most of these 

categories are self-explanatory.  The ―Iraqis w/ US‖ category represents Iraqis who are 

working with the new Iraqi government and the US-led coalition.  While the ―Other‖ 

category consists almost exclusively of insurgent statements that are not directed to any 

group in particular, there is one in the ―Other‖ category that is directed to the Nepalese 

government.  After the statements not explicitly directed at anyone in particular, the 

audience most frequently addressed was Muslims.  Some of the statements included in 

the ―Other‖ category seem to be directed toward a sympathetic audience.  The insurgents 

could be directing these statements to current participants in the movement, or to those 

who they are trying to recruit into their cause.  The following text is an example: 

―All praise goes to Allah who humiliated the infidels and poured his 

torture upon them in this world, and the hellfire on them in the hereafter… 

a lion from the courageous martyrs battalion detonated a booby-trapped 

vehicle, targeting a rotten leader from among the top ranks of the 

apostates… and American agents: a deputy governor of the Diyala 

province known as Ghassan al-Khadran… Allahu Akhbar, and the honor 
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goes to Allah, his messenger, and to the mujahideen‖   (Military Wing of 

Al-Tawheed wal-Jihad Movement, 2004). 

 

The significance of frequently addressing statements to Muslims could be rooted 

in the insurgent motivations of religion and joining the victorious movement.  With these 

motivations, they are likely broadcasting their message in hopes of reaching a target 

audience of coreligionists who are sympathetic to their cause, or who could be convinced 

to become sympathetic to their cause.  That being said, most people will likely find the 

religious appeal motivation to be a more intuitive recruiting method than the certain 

victory motivation.  ―Hearts and minds‖ is a common phrase in counterinsurgency 

warfare and has even entered into the popular lexicon.  This phrase addresses the idea 

that the counterinsurgent must in some way deal with the grievances of the people 

(whether through resolving the grievance or countering the perception through an 

information campaign) in order to maintain legitimacy.  The ―hearts and minds‖ concept 

focuses on the demand side of insurgency, (or what is causing the demand for rebellion). 

(Wolf & Leites, 1970)  The religious appeal motivation is essentially a grievance focus 

that fits well into the demand side. 

In contrast, to the ―hearts and minds perspective,‖ Wolf and Leites emphasize the 

significance of the insurgent being able to affect behavior of the populace (beyond those 

enduringly faithful to the cause) due to the fact that only some proportion of the 

population is willing to sacrifice strictly for the sake of the cause.  They further 

conjecture that the insurgent can impact behavior by creating incentives (profit and loss) 

among the populace (Wolf & Leites, 1970).  By creating the appearance of certain 

victory, the insurgent raises the perceived cost of not joining the insurgency.  Even more 



154 

so, it raises the perceived cost of supporting the counterinsurgent.  Some of the insurgent 

statements starkly express this impression of cost.  As an example, a 25 August 2004 

statement by the Ansar al-Sunnah Army in Iraq issued the following warning: 

―By the glory of Allah, a group of mujahideen were able to kidnap a lured 

spy (Jamal Tawfeeq Salman) who attained American citizenship in the 

year 1980, at which time the spy changed his name to (Khaled Abdul 

Messih). After our investigation, he confessed that he had been recruited 

by American intelligence in Iraq to conduct espionage on the mujahideen 

and to deliver any information that may aid his masters, the grandsons of 

monkeys and pigs, in the capture of the brave mujahideen. And the 

journalism profession has been used as a cover for this operation, with 

American intelligence deploying a group [of spies] within the Polish press, 

and obtaining media identification documents. We have implemented the 

judgment of Allah—glory be to he—on him and the photos attached to 

this statement depict the beheading operation.‖  ―Finally, we direct a call 

to all of those who, like this spy, survive on the blood of the mujahideen to 

repent to Allah and cease what they are doing for the infidels and 

apostates. Or else, the hands of the mujahideen and Allah will reach your 

necks one by one, if Allah wills it. Allahu Akhbar, and the honor goes to 

Allah, his messenger, and to the believers‖ (The Military Wing of the 

Ansar al-Sunnah Army, 2004). 

 

The message is unmistakable in both its declaration of certain victory and the terrible fate 

that awaits those who are not on the side of the insurgents.  For those on the fence of 

joining (desiring to serve, but not expressing a lexicographic preference for the cause), 

showing a victorious movement may lower the perceived cost for prospective recruits to 

join the insurgent‘s cause (if a person commits a significant sacrifice in furtherance of a 

cause, to add a high probability of failure to that sacrifice raises the effective cost).   

 

F.3  Conclusion 

 

While economics cannot be completely dismissed as a motivating cause for the 

insurgents; the insurgent statements reviewed for this essay certainly do not emphasize 
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economic disparity.  Additionally, the insurgent statements also do not support the idea 

that counterinsurgent atrocities are a significant motivating cause for the insurgents.  This 

is a bit surprising noting the nature of insurgency warfare and the asymmetric advantage 

the insurgent has in decrying counterinsurgent atrocities.  There is strong support that the 

motivating causes as revealed through the insurgent statements are: religious duty, and 

victory.  These two motivating causes address both the ―hearts and minds‖ aspect of 

insurgency and the behavioral incentives aspect of insurgency as explained by Wolf and 

Leites (1970).   

As a note of caution, the statements only include 2004 Sunni Insurgencies in Iraq.  

That is to say, the conclusions only apply within the window of the data and while the 

insurgency was relatively consistent in message during 2004, it could have evolved post 

2004 to adopt additional causes where there was an advantage to do so.  In addition, if 

there is sufficient media (non-insurgent) propagation of stories about economic 

exploitation and atrocities against civilians, these causes could exist as a residue to incite 

otherwise non-participants into joining the insurgency even though these issues are 

absent from insurgent statements. 
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