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Abstract 

This paper examines the effect of domestic violence (measured through several 

indicators of violence) on countries’ bilateral trade flows.I will try to ascertain, on a 

country-level, if an increase in levels of violence will lead to a significant decrease in 

bilateral trade. The importance of this research is two-fold: on an individual level, it is 

important for businesses and industries within countries to safeguard peace in their 

territories, because if they allow violence to grow, their foreign trading partners will not 

be interested in making commercial arrangements with them. On a country level, this 

research will contribute to states’ development, because both trade and violence are 

determinants for countries’ growth. Using a panel dataset with observations on allSouth 

American countriesover fifteen years (2003-2018), this paper proposes a model widely 

used in the literature which will be modified accordingly to assess the effect that violence 

has on trade both through a traditional and a theoretical Gravity model. We estimate that 

there are several violence-related indicators which might deter bilateral trade, although 

these indicators vary depending on countries’ specific level of development.  
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1. Introduction 

It is commonly hold that secure living environments have a systematic impact on 

economic development (Cotte, Martínez and Ronderos, 2019). Moreover, throughout 

years, research has stated that cross-border trade is one of the main motives accounting 

for the development of nations (Busse and Koeniger, 2012). For this reason, the literature 

has attempted to uncover how trade is affected by violence (Prasad, 2012). This research 

paper will delve into the effect that countries’ intra-state level of violence has on nations’ 

trade flows, since bilateral trade is one of most accepted roots for states’ development. 

The importance of this research lies in avoiding political conflict between states and 

promoting their development since our results will point to the sources of violence which 

are likely to reduce trade flows between South American countries, and thus will impede 

these nations’ growth which will have implications on both individual and country 

levels. 
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On an individual level, countries’ businesses and industries should safeguard peace and 

order while mitigating violence in their territories. The reason for this is that if violence 

expands throughout the territory, their foreign trading partners will not be interested at 

all in making commercial arrangements with them; initiating an unstoppable cycle in 

which tensions rapidly escalate, causing fear among the country’s population and 

mistrust by the international community.  

Such mistrust will lead to foreign partners cutting operations in violent territories, such 

as possible thefts, increase in security and transportation costs, or simply they prefer to 

mitigate their risk and look for alternative partners elsewhere.  

Obviously, consequences of diminishing trade volumes will not be suffered exclusively 

by these businesses, but also by the population at large, who might be forced to change 

their behaviour and consumption patterns as a consequence of the lack of foreign, 

competitive products and services. When competition diminishes, productivity does; 

what leads us to the other factor which explains the importance of this academic paper, 

which are the consequences suffered by the country itself. 

On a country level, this research will contribute to states’ development, because both 

trade and violence are determinants for countries’ growth despite trade’s relation with 

growth is direct, while violence’s relation is indirect. If the individual case of each 

business or industry extends across the country, at the end, the state will find itself 

without any kind of competitive advantage and without the possibility of relying on the 

external world to trade and advance economically. The systematic persistence of 

violence can have catastrophic effects on countries, as they can become mired in a level 

of development so low that it is difficult to emerge from it. 

At this point, it should be acknowledged that literature has explored this trade-violence 

relation extensively, showingauthors’different perspectives. There is a current of thought 

that regards this relation as bilateral trade being the factor that can influence nation’s 

levels of violence. Most authors agree that when a country promotes international trade, 

growth in that country is likely to occur, which reduces the risk for violence conduct 

among its population.  

However, the gross of the literature contemplates the inverse relation as the most 

plausible one: countries’ violence (manifested in corruption, wars, terrorist attacks, etc.) 

affect the flows of trade available in those countries, although there is no clear consensus 

on the direction of this direct relation.  

Fundamentally, what this research aims for, is to disentangle whether violence really 

affects countries’ trade levels, and consequently, affects those countries’ growth since it 

is assumed, supported by the existing literature, that high trade flows are a real motor for 

increasing countries’ economies and promoting development (Shahbaz, 2012). This 

study will be entirely focused on the South American region, given the different levels 

of bilateral trade present inthese countries and the high presence of violence in much of 

them. 

As such, the research question formulated in this paper will be: “How does intra-state 

violence affect South American nations’ trade flows?”, in which the dependent variable 
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-and unit of analysis- is the balance of trade (obtained from subtracting nations’ exports 

minus imports) and the independent variables comprehend a set of violence indicators 

plus some control variables. Data has been retrieved from three different sources. 

The main hypothesis is that lower levels of violence at national levels (e.g., murders, 

human trafficking, etc.)  mitigate the risk associated to that country, as countries’ citizens 

will spend and invest more under a secure environment. The increase on spending 

impliesrisingthe demand for more foreign products/services, thus increasing trade 

volumes.  

The methodology used for testing the hypothesis consists of running an Ordinary Least 

Square (OLS) regression through traditional and theoretical Gravity models, also 

performing a robustness check to assure the validity of the dependent variable.  

Results are consistent with the stream of literature accounting for an effect of violence 

on trade since they confirm that several brutality indicators reduce bilateral 

trade.Moreover, it has also been confirmed that these violence-related indicators are not 

uniform and do not have the same powerful effect on all South American nations because 

although there are some violence indicators that reduce South American trade overall, 

there are also other violence factors reducing trade which are inherent to countries’ level 

of development.  

The paper will be organized as follows. In the following section, a review on the 

literature concerning previous findings of other authors will be performed. From their 

previous findings and the current state of knowledge, the study´s motivation will arise 

in order to answer some existing gaps in the literature. Following this, we will describe 

not only the methodology to be used, but the data that has been utilized to reach the 

concluding results. On the next chapter, results will be presented based on corroborated 

evidence. Finally, before any long-lasting conclusions will be pinned out, a discussion 

on the implications on such results will be held.  

2. Literature Review 

There is a vast range of literature available analysing the relation that violence, at all 

levels, may or not have with foreign trade. Nonetheless, there is no consensus on the 

direction of this relation, since there is a part of the literature that has analysed what is 

the impact that bilateral trade has on the security of a region, nation, or continent; while 

there is another clearly differentiated stream of literature which delves into how security 

affect nations’ flows of foreign trade – although there is no agreement on the direction 

of this relation either. 

Although not as extended, there are some authors that defend that international trade 

plays a vital role for maintaining peace, security, and stability within a region. In their 

view, trade is not a consequence of achieving security within a field, but one of its 

multiple causes. For O’neal and Russett (1999), interdependence -understood as close 

relations between states for commercial exchanges- does substantially mitigate the risks 

of conflicts, maintaining peace in regions. Moreover, it identifies democracy as another 

important violence-mitigator. Results are robust and evidence becomes more clear as the 

size number of the study enlarges.  
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Years later, similar evidence was provided byHegre, O’neal and Russet (2010), who 

evidencedthe peaceable benefits ofcommercealleging thattrade reduces the risk of 

conflict between states, and consequently, helps to create anon-belligerent environment 

within states.  

There are other authors who also support the idea that high levels of economic 

interdependence among states could help to reach peace, such as Jervis (2002), who 

justified his findings on the XIX century liberal literature, stating that “Free Trade is 

God’s diplomacy and there is no other certain way of uniting people in bonds of peace”. 

This view is shared by Rosecrance (1986), whose evidence suggests that economic 

exchanges in form of trade enables nations to gain the wealth which would otherwise 

seek through the perpetration of violent acts. 

Contrarily to this view, there are authors who have studied the inverse relation, that is, 

the effect that violence has on trade. Some of these authors go even further, assuring that 

an increase in trade volumes leads to economic growth;so, after all they are evidencing 

the effect that violence has on bilateral trade, being trade an accelerator for nations’ 

growth. This current of thought is the one in which this paper fits. However, there is no 

harmony regarding whether an increase in intra-state conflict does increase or decrease 

nations’ trade volumes.   

Most authors defending this current of thought consider that the persistence of violence 

will always lead to trade reduction given that violence will increase insecurity among 

populations, changing their consumption patterns. Indeed, Nitsch and Schumacher 

(2004) proved that, by doubling the number of violent incidents (measuring violent 

incidents through terrorism acts) in a region, bilateral trade would decrease by 4%. 

Fratianni and Kang (2006), also presented similar results in their research, stating that 

intra-state violence reduces foreign trade as the existing distance between trading 

partners increases. The novelty of the research of these authors resides in the fact that, 

according to them, intra-state violence changes trade patterns, in which bilateral trade 

between close countries shrinks, while it increases with countries that are far from each 

other. 

Other authors point out that corruption is another trade-destroyer factor because when 

one country accepts bribes from one actor, it leaves the rest of players facing a 

competitive disadvantage in the free market. In order to equally compete in the market, 

the rest of players must accept paying bribes, what makes many of these companies exit 

the corrupt country, what reduces bilateral trade (Enste and Heldman, 2017).  

Similar results were provided by Anderson and Marcouiller (2002), who using a 

structural model of import demand in which insecurity acts as a hidden tax on trade, 

found that corruption and imperfect contract enforcement were two major causes for 

nations’ trade reduction, since corruption was a trade impediment as high as tariffs. 

Referring to interstate conflicts, Pollins (1989) discloses that when two states publicly 

show political hostility, it not only affects the trading activity of these two nations, but 

it directly affects the whole world -at least all those countries engaged in cross-border 

trade. When one country does not trade with another, the second country does not receive 
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the traded supplies it used to receive from the first, which were then usedtrading with a 

third country. If this third country in question does not receive the supplies it needs from 

the second country, it will not be able to trade with another country, and so on. Bayer 

and Ruppert (2004) also came up with similar results, as they found evidence that 

physical conflict between two states did reduce global trade flows.  

Authors like McKenna (1995) defend that in certain occasions, nations have to deal with 

intra-state violence by enforcing security measures (e.g., borders’ controls), which 

inevitably delays trade, making it even more expensive because of increases on 

transportation costs. As a result, the population might change their consumption patterns, 

substituting foreign products for local consumption. Walkenhorst and Dihen (2002) 

demonstrated that, after the 2001 terrorist attacks and the subsequent increase on 

controls, trade flows got reduced. 

Finally, Maher (2015) provides country-level evidence on civil war violence reducing 

foreign trade levels. However, the author poses a reflection by which he requests not to 

take advantage of the fact that violence enhances trade, because the fact that countries 

can achieve economic growth cannot justify cruel, violent acts. 

On the contrary, academic papers defending the unpopular opinion that an increase in 

conflict leads toan increase on bilateral trade have received much less attention in the 

literature. This is the case of Bandyopadhyay and Sandler (2014), who defended that 

terrorism actually increased the level of trade, using an equation that remarked the effects 

of violence -measured through terrorism- on factor supplies, rather than on trade 

transaction costs.  

Other authors, redundantly defendthat there isn´t compiling evidence which 

demonstrates that an increase in terrorism reduces countries’ trade activity; but on the 

other hand, there is evidence that, depending on the context, violence could agitate 

bilateral trade, increasing its volume (Q Li, 2009).  

Lambsdorff’s work (2007) shares similar results than the ones of Li.Measuring violence 

through the level of existent corruption in a country, the author concludes that corruption 

does not necessarily affect trade systematically, since it depends on the profile and the 

inclination of the exporter to offer bribes. 

Once the existing literature has been reviewed, it becomes clear the motivation of the 

study. Bilateral trade has demonstrated, throughout the years, its efficiency for 

increasing countries’ growth, specially of those whose national economies were not 

overwhelming.  

Despite the direction of the relation between trade and security, much of the literature 

that has been scrutinized agrees in pointing out the fact that countries which enjoy high 

levels of security -different levels of security have been analysed- tend to welcome 

international trade, which helps these countries to grow in economic terms.  

From the literature it can be deduced that, after all, the level of security that a country 

enjoys could be a double-edged sword, as it somehow determines the economic growth 
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a country will go through in the following years. The reason behind this is that, according 

to the literature, violence has a direct impact on trade – whether positive or negative.  

In this way, given that trade positively influences economic growth; then, violence -

although indirectly influencing growth- could shape a country’s future.So, ultimately, 

how does security influence trade volumes? Do these variables have a positive or a 

negative relation?  

Moreover, most of literature reviewed aimed to discover the effect that inter-state 

conflict (including wars) had on trade, but very few studies focused on the effects that 

intra-state conflicts pose on bilateral trade. This is exactly what is going to be 

investigated in this paper, narrowing the study to South America’s region with a scope 

covering most of XXI century’s data (2003-2018) aiming to formulate some policy 

recommendations for political leaders who pursue their countries’ growth. By indicating 

which violence-related incidences cause an effect on bilateral trade, politicians will be 

better able to implement measures in order to combat these incidents. 

Our findings add a significant contribution to the path of literature which advocates that 

reduction in intra-state violence levels increases bilateral trade flows, since our results 

demonstrate that several violence-related factors could seriously undermine commercial 

flows between trading countries.  

As a matter of fact, it is ascertained how several violence-related actions may be a risk 

for foreign trade in some regions, while not in others – who will suffer reductions in their 

trade levels in accordance with other violent acts present in these regions. 

This academic paper will aim to establish a pattern through trade and country-level 

violence, in which we will try to ascertain how does country-level violence affect -

positively or negatively- such nations’ volumes of trade. 

3. Theoretical Framework 

As it has been previously stated, this paper investigates, through a gravity model, the 

effect that several types of conflicts have on foreign trade. For such purpose, the analysis 

will therebycentreon how violence within states affects its trade flows with other trading 

partners - in which the empirical focus is based on South American countries. 

The mechanism linking cause to effect is the following: an increase on violent incidents 

in a region might make that region’s foreign partners to cut cross-border trade operations 

with the increasing-violent areas because of the increasing costs and risks associated to 

trading with high-incident violence areas. From the aggregate perspective, this rational 

behaviour at the individual level extends towards thestate, producing the effect of lower 

aggregate flows of trade. 

According to what has been depicted by the literature, the effect of violence on trade is 

ex-ante undefined, reason by which several hypotheses could be fulfilled. The main 

hypothesis that I investigate is that an increase in levels of intra-state violence will lead 

to a significant decrease in bilateral trade. This hypothesis is the one which is the most 

plausible to checksince the literature has accounted for this relation in multiple 
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occasions, evidencing its statistical significance. In such way, we expect to verify our 

hypothesis for the sample of South American countries we have chosen over a fifteen-

year period from 2003 to 2018. 

Moreover, this hypothesis is in line with the economic logic because violence always 

brings associated economic expenses that must be paid in various forms. The existence 

of insecure regions imply that traded goods and services become less accessiblesince 

foreign suppliers are less prone to assume unnecessary risks, leading to a reduction of 

trade volumes with that violent region.  

Even in the case that foreign suppliers decided to maintain the commercial activity with 

that region, it would come through additional costs that would repercuss the final 

consumer, that is, the general population. Goods and services would continue being 

distributed, but at a higher final consumer price as a consequence of the increase on 

transport and security costs, bigger uncertainty and firm-related costs, etc.  

Another possible hypothesis, which had received some attention in the literature, is the 

fact that when it is registered an increase of violent activity in a place, bilateral trade 

would also automatically increase. Although less probable, a violent region could 

increase trade by purchasing larger supplies from foreign players, since the costs of 

obtaining those supplies at home could be higher -in term of externalities- than abroad.  

These externalities could be threats on peoples’ lives, physical aggressions, etc. Putting 

the focus at the aggregate level, a country who might experience an internal rebellion 

could increase trade balance by buying large supplies -mostly coming from the military 

industry- from abroad, since government officials might need to act against their own 

population, who are not willing to follow governments’ orders. Although the possibility 

of this hypothesis is low, it cannot be discarded, especially in South America, a region 

in which discontent and dictatorships have long existed and in some regions it still 

remains.  

Another result that could come up from this research is thatsome of our indicators chosen 

for measuring violence could influence countries’ trade flows, but not all of them. 

Indeed, it is possible that all the violence-related variables for which we expect to find a 

relation with trade do not show such relationship at all. However, there could be a series 

of violence indicators that will be statistically significant and influence nations’ volume 

of trade, which is, after all, what this paper aims to demonstrate. 

Finally, results could also evidence that there is no relation at all between the variables 

studied, that is, it could be the case that intra-state violence does not alter trade patterns 

in a specific country at all.  

However, according to the existing literature, it seems improbable that results will point 

in this direction, since numerous studies have already been previously performed, always 

adding new evidence to the trade-violence relation literature. 

Since it is a priori unclear how bilateral trade will react to violence, I conducted empirical 

research whose methodological framework is outlined in the next section (IV). 
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Independently of the direction of this relation, we expect thatthe estimated model could 

really help to predict which violent conducts and which types of aggressive behaviours 

must be closely monitored so that regions or countries do not have to alter their flows of 

trade, which is, after all, another motor to achieve economic growth.  

4. Data and Methodology 

This section will describe the data included in the research, as well as the methodology 

used for conducting the study. As other authors have already done, such as Q Li (2009), 

Tinbergen (1966) or Nitsch and Schumacher (2004), we will use the Gravity Model of 

trade to test how several violence measures (e.g., homicides, corruption, or civilian 

detentions) affect bilateral trade levels between all South American countries. 

To understand the principles of the model we are about to apply, we must go back to 

year 1686, when Newton postulated the law of universal gravitation, which stated that 

“every particle attracts every other particle in the universe with a force which is directly 

proportional to the product of their masses and inversely proportional to the square of 

the distance between their centres” (Gron, 2009).  

Through an adaptation, Newton’s pure gravity model has been, since a long time, used 

for economic purposes. 

 The Gravity Model of Trade -also known as the workhorse model of trade- is based on 

Newton’s standard gravitational relation akin to the planetary motions applied to 

countries, who will trade in proportion to their respective GDP’s and proximity (Pal and 

Kar, 2021).In this model, foreign trade is a function based on the relations between 

nations’ incomes, populations, and distances between them.  

4.1. Traditional Gravity Model 

First, we will try to ascertain the effect that violence has on bilateral trade on a traditional 

gravity model, to ensure that the model complies with the conceptual framework. 

Subsequently, the effect will be analysed through a theoretical gravity model, to 

corroborate the effect that violence has on trade.   

To plot the first model, we will introduce the model specification used by a vast majority 

of authors in the literature, such as Rose (2004) or Q Li (2009). The empirical statement 

of the traditional gravity model will be given as follows: 

log (TRADEyz,t) = ρ0 + β1 • log (DISTyz,t) + β2 log (GDPy,t • GDPz,t) + β3 log 

[(GDPy,t • GDPz,t ) / (POPy,t – POPz,t)] + α4 • log (HOMICy,t • HOMICz,t ) + α5 • 

log (BATTLEy,t • BATTLEz,t ) + α6 • log (PRISONPOPy,t • PRISONPOPz,t ) + α7 • 

log (CORRUPTy,t • CORRUPTz,t ) + ε 

in which y and z denote the trading partners and t refers to time. This simplified empirical 

model englobes several variables, in such way that the variables described in the 

equationwill also appear in the extended version of this traditional gravity model (See 

Annex 1).  
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In essence, we will plot a regression according to the traditional gravity model to check 

the relation between trade and distance in order to ensure the fact that, as literature states, 

trade is negatively related to distance (Marimotou, Peguin and Peguin-Feissolle, 2010).  

Data -described in Annex 2- has been retrieved from three sources: variables related to 

bilateral trade have been retrieved from World Bank database, while violence-related 

variables were retrieved from UNODC. Control variables were retrieved from a set of 

trusted databases including World Bank or Transparency International among others. 

 This data corresponds to 11 South American countries  for a fifteen-year period, 

covering from 2003 to 2018: Argentina, Bolivia, Brazil, Chile, Colombia, Ecuador, 

Paraguay, Peru, Suriname, Uruguay, and Venezuela. For more information about 

production per capita, trade and homicide rates in South America –with their respective 

comparison with the USA and the World average- please refer to Annex 2. 

4.2.Theoretical Gravity Model 

The second, more comprehensive -theoretical- gravity model will be plotted to discern 

the impact that violence, as a risk enabler, has on bilateral trade.  

This model will be a continuation of the traditional one, but the introduction of this 

model on the research is of utmost importance since the traditional gravity model 

assumptions are very restrictive; hence through the traditional model we would not be 

able to really capture the effect that violence has on trade without adding some other 

explanatory variables that this traditional model doesn’t allow to include in. 

By including several dummy variables that are invariable and control unobservable trade 

trends, this theoretical model will enable us to determine the real cost that country-level 

violence has on bilateral trade flows since we can account for other unseen factors that 

might influence trade but were not taken into account by the traditional model. 

Our empirical statement is based on that used by Feenstra (2002), who re-expressed the 

traditional gravity model as depending on each country’s share of GDP relative to each 

other.  

Observable differences with the traditional model include the invalidity of β3 (which 

now equals 0) and that β2 countries’ GDP product will now be modelled as the dependent 

variable. 

Moreover, the model includes country-pair dummies that control for multilateral 

resistance trends, which demonstrates that foreign trade does not exclusively depend on 

both trading countries’ trade barriers, but also on the average trade barriers imposed byall 

trading partners (Anderson and van Wincoop, 2003). 

 In this way, we control for several possible omitted variables.Following this empirical 

statement, the theoretical gravity model will be given as follows: 

 



Hernandez-Perez, F. Applied Econometrics and International Development, 23-2 (2023) 

60 
 

 

log (TRADEyz,t • GDPy,t • GDPz,t) = ρ0 + β1 • log (DISTyz,t) + δ2 • (controlyz,t) + 

α3 • log (HOMICy,t • HOMICz,t ) + α4 • log (BATTLEy,t • BATTLEz,t) + α5 • log 

(PRISONPOPy,t • PRISONPOPz,t ) + α6 • log (CORRUPTy,t • CORRUPTz,t ) + ε 

in which y and z denote the trading partners and t refers to time. This simplified empirical 

model englobes several variables, in such way that the variables described below will be 

based on the extension of this theoretical gravity model (See Annex 1).  

The variables included in this model are the same than in the traditional, but a series of 

control variables -δ- have been included in this model, which are described in Annex 2. 

A dummy variable comparing currencies will not be included because results could be 

controversial, since the literature is divided on the impact that common currencies have 

on foreign trade.  

Authors like Rose (2000) state that nations sharing the same currencies trade three times 

as much as nations not sharing the same currencies. However, the contrary stream of the 

literature states that the common currency effect, who could have had some impact in 

the past, is rapidly decreasing throughout the years down to a point in which currency 

unions have a marginal influence on promoting trade (de Sousa, 2011). 

Finally, it must be considered the possible presence of endogeneity in our model, which 

occurs when the independent variable is influenced by the dependent one, or when they 

both influence each other. 

 For such, a test will be performed, to corroborate the existence -or not- of endogeneity 

in our model. The expected outcome is to find some endogeneity, since several authors 

such as Hegre, O’neal and Russet (2010) or Jervis (2002) have tested the inversed 

relation between two variables in which trade acts as a conflict-mitigator, finding that an 

increase of interstate commerce can deter violence in those regions. 

5. Results and Discussion 

Table 1 displays the different results and relations obtained following a traditional 

gravity model, corroborating the trend detected at the beginning of this section, that is, 

the inverse relation between bilateral trade and violence measured in its various forms. 

 Data is displayed for all eleven South American nations -Argentina, Bolivia, Brazil, 

Chile, Colombia, Ecuador, Paraguay, Peru, Suriname, Uruguay, and Venezuela- for a 

fifteen-year period, covering from 2003 to 2018.  

The reason for choosing such time frame resides in the fact that South America’s trade 

agreement, MERCOSUR, was signed in 2007, and this analysis will enable us to see real 

changes in trade volumes, which will ease capturing violence-related effects on trade. 

All models (tables 1-6) estimate the effect that intra-state violence has on bilateral trade 

according to the model of traditional gravity. In such wise, each of these models will 
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include a different violence-related variable which aims to capture the impact that 

violence has on trade. 

 

 

 

Table 1. Traditional Gravity Model 

The first column was exclusively performed to corroborate that the traditional gravity 

model we intended to replicate had the necessary basis. As such, results in column 1 

show how the basic components of the model -distance, population, and GDP- are all 

statistically significant and have the correct sign. It shows how the bigger the population 

and the GDP of both countries are, the higher will be the bilateral commercial flows 
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between them. Contrarily to this, the negative sign of the distance is a corroboration of 

the validity of the model since distance is inversely proportional to trade according to 

the traditional model.  

The second column keeps the previous variables within the model, adding the first 

violence-related variable we are going to test, homicides; as well as the residuals. Results 

confirm that homicides variable by itself have a positive statistical significance on 

predicting foreign trade in such way that a 2,34% increase on homicides increases 

bilateral trade flows between those countries in 1%. 

The fact that homicides have a positive relation with trade is explained by the fact that 

there is omitted variable bias since there are some relevant variables which have not been 

included in this equation – homicides rates will be higher in bigger, more populated 

countries. 

The effect that battle casualties -including all types of battles such as external or civil 

wars- have on bilateral commerce is assessed in the third column, in which it is displayed 

the null significance that war casualties have on predicting trade patterns. The statistical 

insignificance of this variable is backed by the literature, as the incidence of wars on 

trade is minimal and its impact depends on region and time specific conditions (Murdoch 

and Sandler, 2002). 

Moving on to column 4, it is assessed whether the number of incarcerated citizens has 

an effect, or not, on trade volumes. The relation between these two variables is positive 

in nature, meaning that an increase in the number of incarcerated people increases flows 

of trade between the host and the partnering country. However, it is not statistically 

significant.  

The fact that a country has a large number of citizens behind bars is interpreted, by the 

trade partner country, as an alleviation and a reduction in the risk of violence, since they 

consider that the nations’official bodies have well performed their functions, reducing 

the crime acts on the streets (McGuire and Sheehan, 1983). Given this assurance on 

security given by the state to trade industry players, flows of trade between countries 

increase in large proportions.  

Column 5 tries to capture the effect that corruption has on trade. As expected, this 

relation, apart from being statistically significant, is negative in nature, evidencing that 

countries tend to move away from territories dominated by corruption (de Jong and 

Bogmans,2011) given that the cost of doing trade in these corrupt regions gets much 

more expensive.Moreover, residuals -e- are positively statistically significant and really 

close to zero, which is the point at which the model predicts perfectly.  

The final column (6) includes a model accounting for all violence variables, from which 

we can subtract some interesting inferences. Indeed, there are several revelations on the 

statistical significance of some violence-related variables which were -or not- significant 

when testing their own contribution to the model. This model designed for column 6 

includes all the violence-related variables at once in order to see how much each of them 

accounts for predicting trade patterns in presence of the rest of violence variables. 
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In this final equation, corruption variable, although still predicting a negative relation 

with bilateral trade, is surprisingly not statistically significant since p-value is slightly 

higher than 5% (p >0,05). 

Continuing with the last column 6, the other three variables trying to capture the effect 

on violence on trade (Prison Population, Battle Casualties and Homicides) are 

significant. The significance level of “Prison Population” variable requires a special 

mention, since p<0,001 demonstrating the huge effect this variable has on explaining 

different trade flows among countries, in such a way that an increase of 1,182% on the 

number of prison population will increase bilateral commerce in 1%.  

The number of deaths as a result of rough and fierce battles is statistically negatively 

related with trade between partnering countries, while homicides still present the same 

trend as when it was isolated accounting for its individual effect on commerce: positive, 

statistical relation, in such way that a 1% increase on bilateral trade corresponds with a 

3,266% on homicides. However, it must be recalled the presence of omitted variable 

bias. 

Focusing on the trade related variables which are inherent to the model, it must be 

highlighted the level of trading countries’ development is statistically, and positively 

related to nations’ trade flows. However, distance between trading partnershas an 

erroneous statistically positive relationship with trade flows; and the number of 

population is displayed to have a negative, non-statistical relation with trade. 

To conclude with models approached by the traditional gravity model, it must be 

acknowledged that, despite it has been proved the negative effect violence has on 

bilateral trade and the positive relation that security has on trade (through Prison 

Population variable), not all violence-related variables are suitable for predicting this 

relation as it is the case of Corruption. Violence does not hurt trade on the same measure 

regardless of the indicator, as we have evidence that violence has a different effect on 

trade depending on if such violence comes in the form of homicides, battle-related 

deaths, or incarceration.  

However, column 6 results should not be regarded as accurate since the residuals indicate 

that, despite being statistically significant, they do not predict the model to perfection – 

residuals’ value is far away from zero.Moreover, distance appears to be positively related 

with trade flows, while population is negatively related with it -although it is not 

significant.  

Nonetheless, these trade-related variables are inherent to the traditional gravity model, 

and they should always have the inverse direction in their relationship with bilateral 

trade, otherwise, the model would be going against its own foundations.   

Once we have run the traditional gravity model equation, it should be assessed whether 

results and insights are reliable or not. For such, the presumable presence of endogeneity 

in this model should be evaluated, since running an OLS regression which only accounts 

for trade and violence variables could be insufficient for drawing any rigorous 

conclusions. Indeed, the OLS regression is a statistic tool widely used to estimate the 
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estimates of an equation which assesses the existing relation between a dependent and 

one or more independent variables.  

Results (See Annex 4) confirm the presence of endogeneity in our data, in such way that 

the explanatory variables and the error term in this specific regression are correlated. 

Indeed, endogeneity appears when a variable -observed or unobserved- not included in 

the model is related to a variable which is incorporated in it (Roberts and Whited, 2013). 

In order to amend this endogeneity issue in which our dependent variable’s error terms 

are correlated with the independent variables, we will use instrumental variable 

techniques, specifically the Two-stage least-squares regression (TSLS) regression. The 

TSLS regression uses, in a first stage, instrumental variables which are uncorrelated with 

the error terms to compute estimated values of the problematic predictors, while it then 

uses those computed values to estimate a linear regression model of the dependent 

variable during a latter second stage (Maydeu-Olivares, Shi and Rosseel, 2019). Once 

we have corrected the endogeneity problem, we can rely on results provided by the 

traditional gravity model. 

However, despite endogeneity has been removed, it must be recalled that equations that 

have been modelled through traditional gravity schemes do not capture the whole effect 

we want to assess. Indeed, these schemes are not completely well specified (See Annex 

5), as through traditional gravity model equations we do not account for certain 

unforeseen factors that may help to estimate the real cost of intra-state violence in terms 

of bilateral trade. 

At this point is where the introduction of a more comprehensive gravity model is needed 

to assess the real impact that intra-state violence has on trade. Table 2 presents the 

theoretical gravity model which introduces several control variables to enhance the 

internal validity of our research and to ensure that results remain unskewed and far from 

intentioned manipulation. 

Furthermore, equations specified through theoretical gravity models will not include the 

endogenous random variables correlated with the error term such as they were in the 

econometric traditional gravity model. Instead, all variables present in the theoretical 

models will be free from endogeneity, which will assure the validity and accuracy of the 

results obtained in Table 2.  

Table 2 shows different and more comprehensive results using the theoretical gravity 

model. It must be recalled that all models include variables that are invariant to time 

(e.g., distance or all the control variables included). Prior to assessing each individual 

model, we must highlight the trade-related variables present from columns 1 to 6, which 

perfectly comply with the foundations of the gravity model.  

In all six equations, the level of development and the populations of both nations have a 

positive, highly statistically significant effect on predicting trade, which under this new 

theoretical model has been measured as the natural logarithm of the product of countries’ 

trade balance and their respective GDPs. 
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Contrarily to this, distance variable remains statistically significant and negative 

throughout the equations, indicating not only the robustness of the models, but also that 

these equations under the theoretical gravity model do comply with the foundations of 

the gravity model. 

 

 

Table 2. Theoretical Gravity Model 

In relation to the dummy variables included to reinforce this theoretical model, they do 

all deliver the expected significance, although it must be remarked the null effect that 

the pertinence to the same trade agreement has on explaining bilateral flows.  
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This insignificance link extends throughout the different models, displaying the fact that, 

despite two countries belong to the same free trade agreement, that would not 

systematically intensifybilateral trade practices between them.  

In the first four columns (1 to 4), the four violence-related variables were tested to assess 

their individual contribution to trade and how much that measures accounts for.  

Results delivered indicate that nor homicides nor corruption have a statistically 

significant effect on explaining trade flows between trading countries. Only the number 

of dead citizens as a consequence of battles or the number of incarcerated population can 

somehow explain by themselves their effects on affecting different trade flows. 

Column 5 includes an equation containing the principal elements of the gravity model, 

as well as several control variables. As expected, the variables relatedto the gravity 

model show their statistical significance, which also happens in most of the control 

variables that have been included.  

This equation has been modelled prior introducing the last equation (column 6), which 

will be the one that will account for determining the real cost that violence-related 

incidents have on trade flows. 

In this column 6 the trade-related variables comply with the gravity model since distance 

is statistically significant and inversely related to trade while population is also 

significant, although directly related to trade.  

Moreover, most control variables are significant and display some interesting insights. 

That is the case of common language, which has a positive, statistical relation with trade, 

in such way that sharing the same language and fluency in communication are trade-

enabler elements, as emphasized by several authors like Egger and Lassmann (2012). 

Indeed, our model estimates that 2,093% increase in citizens sharing the same language 

increases trade between those citizens’ countries by 1%.  

However, not all the control variables that were included as a means of control are 

statistically significant. Indeed, results evidence the null importance of countries’ 

pertaining to the same free trade agreements. 

Finally, after assessing all four violence-related variables included in our theoretical 

gravity models, it must be highlighted that only corruption and the total number of 

incarcerated citizens influence trade volumes. The total number of homicides or the 

number of casualties as a consequence of a belligerent conflict are not determinants on 

trade flows. 

Through the theoretical gravity model, we can state that not all violent-incorporated acts 

systematically reduce trade flows between countries, although there are some of them 

which have such power. That is the case of corruption, which reduces trade by 1% in 

those territories in which corruption increases 6,857% (See Annex 6).  

Furthermore, as the number of incarcerations on a region increases, so does commerce 

(See Annex 7), which regards these incarcerations as a sense of security for carrying out 

their commercial business activities (McGuire and Sheehan, 1983).  
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5.1. Impact of Violence on Bilateral Trade 

Once the validity of theoretical gravity models has been corroborated, and a model for 

predicting how violence impacts trade all along the South American region, we are going 

to verify whether these violence acts maintain throughout the whole territory, or, by 

contrary, it also depends on the level of development each South American country has.  

For such purpose, we have classified the eleven nations into developed and developing 

countries. Results reveal that in developed states -Argentina, Brazil, Chile, Colombia, 

Paraguay, and Peru- the violence factors affecting trade volumes somehow differ from 

the ones of developing countries -Bolivia, Ecuador, Suriname, and Venezuela.  

As a matter of fact, in developed countries there are several violence attitudes that might 

alter trade volumes between trading partners (See Annex 8). As it was expected, 

corruption is one of them, since a 1,745% increase on corruption decreases bilateral trade 

flows by 1%.  

Although not as strongly related, an increase on the number of casualties as a 

consequence of any battle-related conflict will also decrease trade flows. Furthermore, 

an increase of 0,83% on incarcerated population will increase trade by 1%, 

demonstrating that it is security -and not violence- what stimulates foreign trade growth. 

Results found for developing countries (See Annex 9) demonstrate that what applies for 

their developed nations counterparts do not necessarily apply for these developing 

regions. For increasing trade in developing countries, nations do not necessarily have to 

detect corruption cases, since corruption appears to have no real effect on developing 

countries’ trade flows. Indeed, what officials must work on to intensify trade practices 

in these regions, is to punish all illegal actions, since an increase of 1,294% on 

incarcerated population will suppose a 1% increase on bilateral commerce.  

6. Conclusion 

This paper has intended to give a response to the effect that intra-state violence has on 

bilateral trade flows between South American trading partners. Our research, which 

follows that of Aboal, Lanzilotta, Dominguez and Vairo (2016) -who demonstrate that 

higher crime and violence indexes cause a reduction in nations’ development- reveals 

that different types of violence could pose a significant threat on international commerce, 

which is one of the most effective tools for states’ economic development. 

As such, the latent South American violence problematic is addressed through a 

theoretical gravity model which points out several violent-related behaviours as the main 

reason for their limited foreign activity, which limits their countries’ growth over time.  

In the paper it has been ascertained the impact that several trade-related variables have 

on bilateral trade flows through traditional and theoretical gravity models. Through the 

theoretical one it has been devised that a decrease of 6,857% on corruption levels 

increases foreign trade by 1%. Moreover, countries which present high incarceration 

levels do also increase their international commercial activity given that they are 

regarded as trade-secure places by their trading partners. 
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Furthermore, it has also been verified that tackling these violent behaviours 

systematically across the whole South American region could not be completely 

effective, becausedepending on the country’s level of development, policy makers 

should focus on tackling different violence behaviours for increasing their nations’ trade 

volumes. 

Results have also been estimated following the traditional gravity model of trade, 

although results’ validityis questionable since these models are not well-specified in-

view-of their short account for certain unforeseen factors that could influence the 

estimation of intra-state violence impact on trading partners’ bilateral trade flows. 

In light of these facts, the paper’s main contribution resides in how countries’ 

development is tackled. There is a vast range of authors, such as Arodoye (2014) that 

point out foreign trade as one of the principal engines for achieving countries’ growth. 

Since our paper has determined several violence factors that can reduce trade, it should 

be of paramount importance for South American policy makers to tackle these types of 

violent acts and implement measures to reduce them if their aim is to achieve their 

nations’ development.  
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Appendix 

Annex 1 

The extension of the simplified traditional gravity model displayed in the paper is as 

follows: 

log (TRADEyz,t) = ρ0 + β1 • log (DISTyz,t) + β2 log (GDPy,t • GDPz,t) + β3 log 

[(GDPy,t • GDPz,t ) / (POPy,t – POPz,t)] + δ4 • DEVELyz,t + δ5 • POPSCALEyz,t + 

α6 • log (HOMICy,t • HOMICz,t ) + α7 • log (BATTLEy,t • BATTLEz,t ) + α8 • log 

(PRISONPOPy,t • PRISONPOPz,t ) + α9 • log (CORRUPTy,t • CORRUPTz,t ) + ε 

The extension of the simplified theoretical gravity model displayed in the paper is as 

follows: 

log (TRADEyz,t • GDPy,t • GDPz,t) = ρ0 + β1 • log (DISTyz,t) + δ4 • DEVELyz,t + 

δ5 • POPSCALEyz,t + δ6 • COMLANGyz,t + δ7 • MSURyz,t + δ8 • SEABORyz,t + 

δ9 • COMTERRyz,t + α10 • log (HOMICy,t • HOMICz,t ) + α11 • log (BATTLEy,t • 

BATTLEz,t) + α12 • ln(PRISONPOPy,t • PRISONPOPz,t ) + α13 • log (CORRUPTy,t 

• CORRUPTz,t ) + ε 

Annex 2 

Figure 1. Variables’ Description for Traditional Gravity Model 

VARIABLE DESCRIPTION 

COMLANG Denotes a dummy variable referring to countries’ language. The dummy 

is equal to 1 if trading partners share the same language, while 0 

otherwise.   

COMTERR Denotes a dummy variable which equals 1 if trading partners share the 

same borders, while 0 if they do not. 

 

SEABOR Denotes a dummy variable which accounts for 1 if both countries have 

sea border and 0 otherwise. The lack of presence of sea borders has been 

demonstrated to have negative effects on trade (Rallaband, 2003), since 

land-lockness implies higher transport costs, thus reducing trade flows. 

MSUR Denotes a dummy variable which equals 1 if both countries belong to 

MERCOSUR, which is South America’s treaty for promotion of free 

trade among its members, or 0 if any of the two countries does not 

belong to the agreement. This variable is also controversial since there 

are some authors that deny the fact that free trade agreements (FTA) 

memberships could increase bilateral trade in the countries involved 

(Ebell, 2016). 

 

 

 

 

 

 

 

 

Figure 2. Additional Variables Needed for Description of Theoretical Gravity Model 
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Annex 3 

Table 3. Trade-related Variables Descriptive Statistics 

 

 

 

VARIABLE DESCRIPTION 

TRADE Volume of bilateral trade between countries, which is the sum of imports plus 

exports. Data -expressed in dollars ($)- has been retrieved for all eleven South 

American countries over a period of fifteen years (2003-2018) from the IMF 

webpage (See Annex 3 for a more detailed statistical description of the 

variables used). 

DISTANCE Geographical distance which separates both trading countries.  

GDP Countries’ gross domestic product over a period. 

POP Countries’ population at a specific point in time. DISTANCE, GDP & POP 

data has been retrieved from the World Bank webpage. 

DEVEL Level of development between two countries. It is the natural logarithm of 

the difference of the maximum minus the minimum value of both countries’ 

GDP. 

POPSCALE According to Hui, Fox and Gurevitch (2017), population is scale-dependent 

given a portfolio effect from skewed population size distributions. As such, 

we account for POPSCALE as the natural log of the product of both trading 

nations’ populations.  

HOMIC Violence independent variable that tries to capture the effect that violence (in 

this case country-year homicides) has on trade flows. Data has been retrieved 

from the World Bank webpage. 

BATTLE Counts the number of deaths under battle circumstances per country-year 

(e.g., external war, civil war, etc.). Data has been retrieved from the World 

Bank webpage. 

CORRUPT Accounts for the level of corruption of a specific country. Data has been 

retrieved from Transparency International web, according to the indexes they 

annually perform, which rank countries’ corruption level on a 1-100 scale. 

“CORRUPT” is expected to have a strong impact on trade, since many 

authors state the negative influence of corruption on bilateral trade (Ben Ali 

and Mdhillat, 2015).  

PRISONPOP Counts the total number of convicted people per country-year and has been 

obtained from UNODC webpage. 
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Table 4. Control Variables Descriptive Statistics 

 

 

Table 5. Violence-related Variables Descriptive Statistics 

 

Annex 4 

Trough an endogeneity test, it has been assessed the presence of endogeneity in our data. 

For such task, both the Durbin-Watson statistic and the Hausman test have been 

performed, given that the first one searches for autocorrelation in the residuals of a 

regression model while the latter is also a test to detect endogenous regressors in a 

regression analysis. 

Table 6. Test of Endogeneity for Traditional Gravity Model 

 

Given the p-values, we should reject the null hypothesis, accepting the presence of 

endogeneity in the data used in our model; thus, we should not rely on the results 

displayed through an OLS regression model. Instead, a Two Stage Least Squares (TSLS) 

should be run in order to correct for this endogeneity problem and obtain a reliable 

estimation of how violence-related variables affect bilateral trade. 
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Annex 5 

Since Annex 4 has affirmatively corroborated the existence of endogeneity, a J-test will 

be performed to verify the existence of additional instruments are also exogenous. For 

overidentifying restrictions, both Sargan-Hansenand Basmann tests have been run for 

indicating the validity of the model, that is, if it is well specified. 

Table 7. Correct Specification of Traditional Gravity Model 

 

Given the p-values, we should reject the null hypothesis, accepting the presence of 

additional exogenous instruments in our traditional gravity models. Results demonstrate 

that although the model partly explains the effect that intra-state violence has on bilateral 

commerce between states; equations following traditional gravity models do not 

completely capture the effects. This evidence confirms the necessary implementation of 

a theoretical gravity model accounting for the unseen factors that have an effect on 

predicting the impact that violence-related variables have on trade. 

Annex 6 

In order to assess the existing relationship between bilateral trade between trading 

countries and the amount of corruption present in these territories, an overlaid line graph 

has been plotted.  

 

Graph 1. Inverse Statistically Significant Relation Bilateral Trade & Corruption 
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The graph visually represents what data has previously demonstrated us through Table 

2: the relation between countries’ trade flows and corruption is significantly, inversely 

related. At the beginning of the time period, it is displayed how the high corruption in 

South America caused a significant decrease on trade volumes. The same applies at the 

end of the studied period, in which the latent corruption present in these countries has 

led to a decrease in foreign commerce. 

During the period between the beginning and the end, it is displayed high levels of 

bilateral commerce between South American trading partners, which is a consequence 

of a decrease on the level of corruption in these countries during that specific period. 

 

Annex 7 

To demonstrate the existing positive, statistically significant relationship between the 

prison population held in two countries, and the trade flows between them; a scatterplot 

with an overlaid linear prediction has been plotted.  

The reason for choosing a scatterplot to visualize the relation resides in its utility for 

comparing large numbers of data without regard to time, that is, the period of study. 

 

 

Graph 2. Direct Statistically Significant Relation Bilateral Trade & Prison 

Population 

The graph visually represents what data has previously demonstrated us through Table 

2: the relation between countries’ trade flows and prison held citizens is significantly, 
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positively related. The scatterplot clearly displays how South American trading partners 

intensify bilateral commercial activities with other countries which maintain their 

territory away from violent citizens, that is, they have a high number of prison 

population.  

In this way, trading partners assure themselves that their traded products and services 

will be free from any violent-related risks, what increases commerce between these 

territories (McGuire and Sheehan, 1983). 

Annex 8 

Table 8 accounts for which violence-related variables can influence bilateral trade 

flows for developed South American countries, so that we can more accurately predict 

these trade patterns among these states. 

 

 

Table 8. Theoretical Gravity Model Equation for Developed South American 

countries 

 

As it has been highlighted, the only violence-related variable which is not statistically 

significant for predict trade patterns is the number of homicides on a country level. 

Furthermore, given the Adjusted R2, it must also be remarked the accuracy of this model. 
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Annex 9 

 

Table 9 accounts for which violence-related variables can influence bilateral trade flows 

for developing South American countries, so that we can more accurately predict these 

trade patterns among these states. 

 

Table 9. Theoretical Gravity Model Equation for Developing South American 

countries 

 

For developing South American countries, the only statistically significant variable to 

predict trade flows is the number of incarcerated citizens (p=0,029) since the other three 

violence-related variables are not statistically significant for predict trade patterns in 

South American developing territories. Moreover, the accuracy of this model must be 

highlighted given the Adjusted R2. 

Annex 10. 

 Data of Imports, Exports and indicator of violence 

    Table 10.1 includes information about Exports and Imports for the period 2003-2018 

between each country of South America with Uruguay in years 2003, 2008 and 2018. 

   Table 10.2 includes a comparison of the level of economic development in year 2019, 

measure by PH (Gross Domestic Product, GDP, per capita at purchasing power parities 

of year 2017), indicators of  trade (% of Imports and Exports on GDP and imports and 
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exports per inhabitant (MH and XH in Dollars at 2017 prices and parities) and an 

indicator of violence (intentional homicides rate per 100 thousand people). 

 

Table 10.1. Trade and Geo Distance. 

Country Year Exports 

to Uru 

Imports 

from Uru 

TRADE 

VOLUME 

Geo 

Distance 

Argentina 2003 532,5771 163,4955 696,0726 966 

Argentina 2008 1801,339 829,6805 2631,02 966 

Argentina 2018 1268,042 496,223 1764,265 966 

Bolivia 2003 0,853855 3,916097 4,769952 1969 

Bolivia 2008 2,977103 18,21321 21,19032 1969 

Bolivia 2018 9,566723 67,90274 77,46946 1969 

Brazil 2003 403,5267 570,1826 973,7093 2070 

Brazil 2008 1644,126 1079,336 2723,461 2070 

Brazil 2018 3004,267 1229,775 4234,042 2070 

Chile 2003 40,91193 86,67337 127,5853 1493 

Chile 2008 129,9104 186,8089 316,7193 1493 

Chile 2018 115,9642 145,7314 261,6956 1493 

Colombia 2003 4,295832 20,63648 24,93231 4565 

Colombia 2008 18,88807 44,0228 62,91086 4565 

Colombia 2018 54,04554 68,40654 122,4521 4565 

Ecuador 2003 1,123486 31,27044 32,39393 4139 

Ecuador 2008 4,734422 46,38133 51,11575 4139 

Ecuador 2018 28,23307 101,9035 130,1366 4139 

Paraguay 2003 269,8025 48,6041 318,4066 1043 

Paraguay 2008 129,8498 106,7915 236,6413 1043 

Paraguay 2018 259,5878 147,231 406,8188 1043 

Peru 2003 8,684263 62,52469 71,20895 3263 

Peru 2008 19,39439 89,5587 108,9531 3263 

Peru 2018 48,42859 155,5948 204,0234 3263 

Suriname 2003 0 0,462842 0,462842 4052 

Suriname 2008 0 0,092249 0,092249 4052 

Suriname 2018 0,0065 0,0337 0,0402 4052 

Venezuela 2003 1,221999 38,167 39,389 4480 

Venezuela 2008 622,452 372,0156 994,4676 4480 

Venezuela 2018 0,710357 30,87157 31,58192 4480 

Source: COMTRADE, million Dollars at current prices 
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Table 10.2. Production per capita, trade and Homicides rate in South America, and 

comparison with the USA and the World average 

Country PH 

19 

Imp % Exp 

% 

MH XH Homi 

cides rate 

Argentina 22064 14.7 17.9 3243 3949 5.94 

Bolivia 8724 31.4 25.0 2739 2181 6.30 

Brazil 14759 14.8 14.1 2184 2081 29.53 

Chile 24969 29.7 27.8 7416 6941 3.46 

Colombia 14585 21.7 15.9 3165 2319 25.50 

Ecuador 11371 23.0 23.0 2615 2615 5.85 

Paraguay 12619 35.1 36.2 4429 4568 9.29 

Peru 12854 22.9 24.0 2944 3085 7.67 

Suriname 18449 38.4 52.5 7084 9686 8.35 

Uruguay 21346 21.9 27.8 4675 5934 7.69 

Venezuela 11543 31.4 26.7 3625 3082 56.33 

USA 62555 14.6 11.9 9133 7444 5.35 

World 16135 27.8 28.3 4486 4566 6.10 
Sources: World Bank for PH, %Imports and % Exports in year 2019 and   UN(2021)  for  

Homicides Rate in year 2019. PH for Venezuela estimated by Guisan(2023) having into account 

several international sources. The last available information for  % Imports and % Exports, from 

World Bank, was year 2014 for Venezuela and year 2010 for Suriname. Notes: PH is real 

Production per inhabitant in year 2019, expressed in Dollars at 2017 prices and Purchasing Power 

Parities (PPPs). MH and XH are Imports and Exports per capita in year 2019, also expressed in 

Dollars at 2017 PPPs  Homicides rate is the number of intentioned homicides per 100000 people 

in year 2019. 

     The following  South American countries had a value of PH in year 2019 over the 

World average: Argentina, Chile, Suriname and Uruguay. Regarding foreign trade per 

capita, the South American countries with values over World average were Chile, 

Suriname and Uruguay for Imports, and Chile, Paraguay, Suriname and Uruguay for 

Exports. 

 The indicator of violence is below World average in 3 South American countries of 

table 10.2:  Argentina, Chile and Ecuador. The countries with the highest indicators of 

violence, over 10 per 100000 inhabitants were: Brazil (29.53), Colombia (25.50) and 

Venezuela (56.33). 
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