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Abstract 
Does mining increase interpersonal violence? While the impact of natural resources on civil 

war and interstate conflict is well examined, its link to a second form of violence – namely the 

everyday, interpersonal form – is less explored. We assess the effect of silver mining on 

homicide rates, choosing silver because it was an important mining product for many 

countries over a substantial time span. We use a newly collected, global sample of countries 

for more than 100 years from 1890 to 1990 and find that high silver production leads to 

heightened violence. The effect is particularly pronounced in the interaction with autocratic 

governance systems. To rule out endogeneity, we use silver prices and silver deposit sites per 

area as instrumental variables. The takeaway message is that economies majorly dependent on 

mining resources are not only prone to get involved in violent conflict, but are also at risk to 

have a higher day-to-day violence level. 
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1 Introduction 

While a substantial amount of evidence has been gathered on the fact that natural 

resources can increase the risk of violent interstate conflict and civil war (van der Ploeg 

2001), there are few studies that look at the effect resources can have on a second form of 

violence – namely day-to-day, interpersonal violence. 

In this study, we assess whether one prominent example of mining resources, silver, increases 

interpersonal violence. Our main hypothesis is that interpersonal violence is indeed one of the 

negative consequences of the “curse of resources” of silver (Sachs and Warner 2001). 

Silver is one of the most universal and notorious resources which has been important 

since ancient times. It is present in all world regions, making it a resource indicator with 

universal validity over our 100-year period. To gauge the importance of country-level silver 

production, we use the share of gross value added by silver production relative to total GDP 

as our resource indicator. We measure country-level violence using homicide rates, since they 

have the advantage of being relatively clearly defined and the definition varies little over time 

and space. In contrast, many other crimes need to be interpreted and are sometimes counted 

differently in different national statistics. Hence, the degrees of measurement error are 

normally lower for homicide rates than for other crimes. Homicide is also a very important 

crime for the offender, the victim and the public. Most societies invest a large amount of 

resources to prevent homicides (on all these aspects, see Baten et al. 2014). 

We have collected and consistently coded contemporary statistical publications and 

archival data on homicide rates for numerous countries. These collections were supplemented 

with data from publicly available sources (WHO mortality database, ClioInfra, Historical 

Violence Database, Interpol) to construct a large unbalanced panel. The data set covers more 

than 65 countries, including data on Africa, Latin America, Asia and all other world regions. 

For many of these countries a time span of 10 decades is covered, from the 1890s until the 

1990s. 
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A graphical inspection of the trends of silver dependence and homicide rates gives 

some suggestive evidence that the two might be related, especially in Latin America: Figure 1 

shows the trends for Mexico, Peru and Chile from 1910/1920 until 2010. In the case of 

Mexico, we can observe a small increase in silver dependence between 1920 and 1930 as the 

economy recovered from political conflicts during the Mexican revolution. However, after 

1940 there is a consistent decline of silver dependence in Mexico. Accordingly, the homicide 

rate accompanied this change. On the other hand, in the figure on Peru, we can distinguish not 

only a decline, but also increases in silver dependence and murder. The initial decline of silver 

dependence around the 1930s is followed by an increase in the 1960s and a climax around the 

1990s, in both silver dependence and homicide. Finally, for the case of Chile, downward 

trends in silver dependence and the homicide rate are visible from the early 1900s until 1960. 

After that period, the relationship is not as strong, since silver dependence started to increase 

again while the homicide rate did not. It seems that Chile was able to maintain its homicide 

rate at a relatively low level, in spite of its renewed dependence on silver resources. 

To test the hypothesis that silver dependence increases homicide rates empirically, we 

employ three different regression models. In all of them, we use decadal averages to rule out 

short-term fluctuations. First, fixed effects as well as correlated random effects models are 

estimated. We include a number of control variables. Most prominently, GDP per capita is 

included. Low GDP levels might not only proxy low opportunity cost (allowing easier 

recruiting of young men or criminal gangs) but also an undiversified economic structure in 

which high silver dependence could also measure economic monoculture. By controlling for 

GDP per capita, we take this effect into account. Another important control variable is 

inequality, which might have a distinct effect as criminal gangs often appear when assets can 

be transferred from rich to poor in high inequality settings. We also control for education, 

drug production and trade, violent conflicts and other factors. The results show that silver 

dependence does in fact have a negative effect on personal security when looking at the global 



 
4 

data set. This effect also survives the inclusion of these and other control variables. 

Secondly, we also assess the interaction of silver dependence with autocratic regime 

types (using Polity IV data). A number of articles have hypothesized that law and order 

policies (which might be associated with autocratic regimes, see Chile 1970s/80s) might 

reduce crime and homicide (Pinker 2011). In the absence of mining resources, we actually 

confirm this. However, in silver mining countries, the interaction of autocracy and silver leads 

to further homicide, suggesting that kleptocratic behavior emerges more often in autocracies 

and that dissatisfaction in parts of the population is also more likely. The takeaway message is 

that – especially in the presence of valuable resources – the quality of the institutional 

landscape is crucial in avoiding violence and crime. 

In a third and final step, we employ an instrumental variable approach to make sure 

that the results are not caused by endogeneity that might occur due to omitted variables or 

reverse causality: By altering the incentive structure in an economy, homicide rates might 

increase or reduce silver production. We use the world market price of silver as well as the 

number of sites in which silver occurs, per country, relative to the country size. Both variables 

are arguably good sources of exogenous variation that influence silver production in a 

country, but they cannot be impacted by the violence characteristics of a single country. The 

results show that the effect is even more pronounced when integrating these exogenous 

sources of variation. We conclude that the previous results were not artificially bolstered by 

reverse causality or an omitted variable, but rather that the effect might even be 

underestimated. 

The paper is organized as follows. The next section gives a summary of the existing 

literature on the topic and previous studies. It also provides some potential channels through 

which silver dependence might influence homicide rates. Section 3 presents the data and some 

descriptive statistics. In Section 4, we describe the methodology used and present our 
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regression results. Section 5 summarizes the findings and discusses potential policy 

implications. 

2 Previous Literature and Economic Framework 

The “Curse of Resources” was originally identified by Sachs and Warner (2001). This 

line of research argues that the availability of natural resources does not stimulate income 

growth but rather reduces it, especially in the presence of suboptimal institutional setups. 

Windfall gains from mining resources, for example, lead to exchange rate appreciation and, 

hence, pressure on industrial exports. They can also lead to rent-seeking behavior, corruption 

and inefficient governance (see, for example, Sala-i-Martin & Subramanian, 2003).  

But do resources only impact on economic performance? As human welfare depends 

on a multitude of factors, one should not consider economic growth rates in isolation. One 

important dimension of wellbeing is personal security, which might also be affected by the 

resource curse via an increased incidence in violence. 

According to the WHO (2002), violence appears in two main forms: on the one hand, 

there is collective violence – which refers to any violence committed by larger groups of 

individuals such as interstate wars or civil wars. On the other hand, there is interpersonal 

violence, which mostly appears between unorganized individuals – homicide being the most 

prominent example. 

A vast number of empirical studies have shown that the presence of valuable resources 

increases the probability of civil war or conflict (Collier, Hoeffler & Soderbom 2004, Fearon 

and Latitin 2003, Blattman and Miguel 2010, and Ross 2004). Elbadawi and Soto (2014) also 

examine the interaction of resource rents and institutional quality. They find that better 

political institutions (democracy, control over government decisions) decrease the incidence 

of conflict while the presence of resources can even dampen the potential conflict-containing 

effect of good institutions. Van der Ploeg (2011) summarizes various studies on the impact of 
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natural resources and comes to a similar conclusion: “A resource boom reinforces rent 

grabbing and civil conflict especially if institutions are bad [and] induces corruption, 

especially in nondemocratic countries” (p.1). 

A few studies look at the grey area between conflict and individual violence, namely 

the emergence of organized crime groups and gangs, which usually entails higher violence 

levels. Angrist and Kugler (2008) show that the Colombian civil conflict is fueled by the 

financial opportunities that coca production provides. In 1994, rural areas were affected by 

increases of coca prices and the extension of cultivation. Subsequently, these regions became 

considerably more violent. The authors suggest that coca revenue supports rural paramilitary 

groups and insurgents. Similarly, the emergence of the Sicilian Mafia can be attributed to the 

concurrence of a lack in state property-rights enforcement, with a sharp increase in the 

international demand for Sulphur – Sicily’s most important export commodity (Buonanno et 

al. 2015). This combination increased the demand for private protection and created 

opportunities for rent-seeking through extortion. 

While the impact of the resource curse on collective violence is compelling, the link to 

interpersonal violence could not be studied in the past due to a lack of data. Only a few 

studies in a local context have been published. One example is a paper by Couttenier et al. 

(2016) that exploits a natural experiment during the US gold rush. Gold was discovered in 

some counties after the establishment of formal police institutions and in other counties even 

before formal police institutions were in place. Couttenier et al. show that, in the latter case, 

homicide rates per capita were higher and that this effect has persisted until today. Idrobo et 

al. (2014) show, in a recent study, that gold mining in Colombia is related to increased violent 

activity. 

In sum, as no global macro-level study has yet been conducted with a long-term 

perspective that looks at the link between (mining) resources and interpersonal violence, our 

study obviously adds substantial value.  
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As the aforementioned examples show, gold and silver seem to be among the 

resources that are particularly prone to increasing violence in society (Downey et al. 2010). 

The reason might be that extraction of minerals is often accompanied by protests and 

rebellions. Therefore, military or police forces have to provide security for the mines, which 

results in the repression of indigenous or colonized peoples, the relocation or forced removal 

of local residents and forced- or prison labor systems (for example, Mita in the Potosí Silver 

Mine Bolivia) (Downey et al. 2010). Already, Galeano (1971) noticed that gold and silver 

extraction in Latin America was accompanied by violence ever since colonization. Berman et 

al. (2015) document how – throughout Africa – the “appropriation of a mining area” (p.1) by 

violent groups contributes to the escalation of violence across the entire country.  

The presence of mining resources might matter, especially in the absence of property 

rights enforcement and the rule of law. Two channels of transmission can be hypothesized: 

(1) First, in a setting with low institutional quality and the subsequently weak enforcement 

of property rights, individuals with a comparative advantage in violence will engage in 

violent behavior to appropriate a larger share of the resource surplus (Skaperdas 1992, 

Gonzalez 2012, Spierenburg 2006). According to Couttenier et al. (2016), this occurs 

“because interpersonal violence and state enforcement are substitutes for enforcing or 

defending property rights”. Violence can be used for both direct expropriation as well 

as to create a reputation of being extraordinarily violent. Downey et al. (2010) state 

that in the presence of abundant natural resources, violence is the most efficient 

mechanism to prevail over others in the occurrence of conflicts. In their definition of 

violence, they include violence perpetrated by the military, the police as well as by 

mercenary and rebel forces.  

(2) The second potential channel is that resources provide financing for ongoing conflicts. 

In conclusion, if resource extraction is high and the institutional structure allows kleptocratic 

tendencies to arise, the presence of (abundant) silver resources will lead to an outburst in 
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violence, since interpersonal violence is used to appropriate revenue, defend or enforce 

property rights, or to deter attacks revolving around the revenue generated subsequently. 

3 Data and Descriptive Statistics 

3.1 Measuring Interpersonal Violence: Homicide Rates 

We take the homicide rate as an indicator of interpersonal violence. We follow the 

UNODC definition of homicide as an “unlawful death purposefully inflicted on a person by 

another person” (UNODC 2011). This definition makes clear that the incident has to meet 3 

points: 1) there must be a killing, 2) the killing was intended by the perpetrator and 3) the 

killing was against the law. 

Homicide rates are widely used by researchers as an indicator of interpersonal 

violence because they have many advantages (Baten et al. 2014). First, there are fewer 

definition issues compared to other violence statistics, since the definition of a homicide is 

relatively clear and is identical in most cultures. On the contrary, non-lethal violent activities 

are often counted in many different classification items of statistics. For example, rape was 

not considered a violent crime in some western societies until few decades ago if it took place 

between married partners. Another advantage is that for homicide rates, technological change 

in killing technology does not matter, since all deaths are counted regardless of how they 

occurred.  

Certainly, homicide rates are not without problems. Among the caveats, we need to 

mention that during the most recent period, there was a certain degree of medical progress. 

This implies that the same level of violence results, nowadays, in fewer lethal homicides 

because the victims can be saved. Mobile telephone technology has also led to a mortality 

reduction in a number of otherwise lethal events. Moreover, some countries did not always 

treat infanticide or the killing of brides or marriage partners after adultery (honor crimes) as 

homicide. Another major challenge is the problem of underreporting. The institutions 
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reporting the homicide rate (for example police force, criminal justice system) might have an 

incentive to artificially lower the number of homicides, which might cause a downward bias. 

There is a large amount of research on these issues, which suggests that these caveats bias 

neither the cross-sectional nor the intertemporal statistics substantially (see Baten et al. 2014). 

In general, homicide research in a long-term perspective has made progress, improving the 

comparability between cultures and over time (for a recent review of studies, see ibid.). 

Our homicide rate database was constructed using a wide variety of sources. A large 

amount of earlier research by social historians, legal study experts, and for the more modern 

periods – UN organizations, allows us to mobilize a substantial compilation of homicide rates 

worldwide; and in some countries, even for early periods. Generally, there are two main 

sources of homicide data: criminal statistics and health statistics. Health statistics are usually 

less affected by underreporting since the deaths are certified by health physicians1, and health 

authorities usually have no incentive to artificially lower the homicide rate. It is a great 

advantage that, in many cases, we had both sources available and, hence, were able to 

minimize measurement error: When data from both sources was available (health and 

criminal statistics) and not concordant, priority was given to the cause-of-death data from 

public sources. The most important sources for our database were the WHO, ClioInfra 

Project, the World Bank, Interpol and the Historical Violence Database.2 

3.2 Silver as Resource Indicator 

Why do we study silver as indicator of resource dependence? For our analysis, we 

chose to focus on silver since it has a number of advantages over other mining products, first 

of all, universality over time and space. Silver has been important for many civilizations since 

ancient times, whereas gold, diamonds, other scarce minerals such as antimony or oil 

                                                
1 During the last decades, physicians used the WHO International Classification of Diseases (ICD) for this 
purpose. 
2 More information on the homicide rate data and sources can be found in appendix A.1. 
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resources have been more localized and/or have only become important during recent 

decades. Silver coins were already used as a payment method in antiquity. Silver was 

converted into decorative items and jewelry since this period. Most nations were on a silver 

standard until the late 19th century. Nowadays, silver is still widely used. Due to its excellent 

thermal and electrical conductibility, silver is integrated in conductors, switches, contacts and 

fuses, as coating material in photovoltaic cells, in mirrors and in batteries. Silver is also 

present as jewelry and silverware, in photography and in coins. Silver deposits are also not 

limited to certain geographical conditions or continents. Even though the bulge of silver 

deposits is situated along western North, Central and South America, significant silver 

production can be found in all continents. Only in northern and central Africa are silver 

deposits rare (Figure 2).  

The third advantage of silver is that the law of one price is not too strongly violated. 

East Asia might have had slightly higher prices and a greater appreciation of silver in the 

early modern period but, in general, the price of silver is quite similar across countries due to 

its easy transportability. For this study, silver also has the advantage that it belongs to a group 

of resources that are easily appropriable or lootable (Van der Ploeg 2011). Other resources 

that have a much lower value per unit of weight, such as iron, need more consent and 

cooperation by the labor force to be transported and, hence, the resource curse aspects are 

much less obvious for iron production.  

Finally, technological change matters for silver, but it was less radical than for other 

resources. Oil experienced an enormous increase in demand during the middle of the 20th 

century whereas guano, for example, was important for the 19th century. However, it became 

obsolete after the invention of nitrogen fertilizer.  

3.2.1 History of Silver production 
Silver is a soft, white metal that occurs in nature either in native form, as an alloy with 

gold, or in various ores (in conjunction with minerals). The main sources of silver are ores 
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combined with copper, lead and zinc. The silver metal is extracted by smelting or by chemical 

leaching. After the discovery of the Americas, vast amounts of silver were shipped to Europe, 

especially from Zacatecas (Mexico) and Potosí (Bolivia). 

Between 1876 and 1920, worldwide silver production exploded, mostly due to 

technological innovations and the exploitation of new regions in Australia, Canada, USA, 

Africa, Japan and elsewhere. The total silver production increased from around 80 million 

ounces annually in the 1870s to 190 million ounces by 1920 (on all this, see 

silverinstitute.org). Major technological breakthroughs include “steam assisted drilling, 

mining, mine dewatering and improved haulage” (silverinstitute.org 2017). These new 

technologies were necessary to be able to separate silver from ores that contained less silver, 

since many of the high-ore deposits were exhausted by the end of the 19th century.  

In 2015, the biggest silver mine was situated in Australia, whereas Mexico continues 

to be the world’s largest silver producer (189.5 million ounces). Other top silver producers are 

Peru, China, Russia and Australia (silverinstitute.org 2017). 

3.2.2 Silver Data 

The information on silver production was retrieved from three different sources: the 

ClioInfra database, the British Geological Survey and the “Historical Statistics on Silver 

Production” by the US Department of Commerce.3 The production data from the different 

sources have all been converted to kg per capita to ensure comparability. In a second step, the 

average annual silver production (in kg per capita) has been calculated for each decade. Since, 

for our analysis, we need a variable that expresses how important silver production was for 

each respective country, we calculated silver dependence ratios, presented below. 

The dataset employed in this paper stretches over 110 years from the 1890s to the 

1990s, covering 67 countries in total. In the earliest decade, seven countries are covered 

                                                
3 For further information on the sources see appendix A.2. 
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(Spain, Italy, Germany, Greece, France, Sweden, Japan) while in the most recent decade, 

observations for 58 countries are included. The coverage is quite global, including data from 

all world regions (see Figure 3 or refer to appendix A.3. for more detailed discussion of the 

observations included in the dataset).  

3.2.3 Silver Dependence Ratio 

To what extent does an economy depend on silver production? We construct a 

measure of silver dependence, the share of total GDP that was generated by silver production. 

 

𝑆𝑖𝑙𝑣𝑒𝑟	𝐷𝑒𝑝𝑒𝑛𝑑𝑒𝑛𝑐𝑦	𝑅𝑎𝑡𝑖𝑜 = 	
𝐺𝑟𝑜𝑠𝑠	𝑉𝑎𝑙𝑢𝑒	𝐴𝑑𝑑𝑒𝑑	𝑏𝑦	𝑆𝑖𝑙𝑣𝑒𝑟	𝑀𝑖𝑛𝑖𝑛𝑔	𝑝𝑒𝑟	𝑐𝑎𝑝𝑖𝑡𝑎	

	𝐺𝐷𝑃	𝑝𝑒𝑟	𝑐𝑎𝑝𝑖𝑡𝑎 ∗ 100 

 

Both the gross value added (GVA) of silver mining per capita and GDP per capita are 

expressed in 1990 international Geary-Khamis USD.4 We use deflators (nominal per real 

GDP) to convert nominal silver prices into 1990 dollars (following Földvári 2006, for details 

see appendix A.2). Using this approach, we can calculate silver dependence ratios for 90 

countries. The ratios range from 0 percent to 6 percent.  

According to this ratio, the most silver dependent countries that, on average, obtained 

more than 1% of their national income during the last centuries are Mexico, Republic of 

Congo (Brazzaville) and Peru. These countries are closely followed by Honduras, Namibia 

and Bolivia (between 0.5 and 1 percent). Other countries that obtain a substantial share of 

their GDP from silver mining (between 0.1 and 0.5 percent) are Chile, Australia, Colombia, 

Canada, Democratic Republic of Congo (Kinshasa), Zambia, Kazakhstan and the USA.  

No estimations or calculations of the contribution of silver mining to GDP have been 

realized for a substantial number of countries for the period under study so far. However, 

estimates for total mining per GDP exist. We were able to cross-check the obtained results 

with estimations of the contribution of the total mining sector in order to assess whether the 

                                                
4 Since the 1990 Geary-Khamis international USD is chosen as the currency unit of this paper, all data 
expressed in other currencies were converted. 
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magnitude of silver dependence in each respective country seems realistic (Table 1). We find 

that our estimate of silver dependence correlates with the total mining contribution to GDP 

that is available in some cases, and the magnitude does indeed seem plausible. Silver typically 

accounts for 10 -20% of total mining revenue to GDP. Also, the high dependence numbers for 

Mexico at the end of the 19th century seem plausible, since up to 1850 Mexico was always 

among the largest silver producers (US Department of Commerce 1930).  

4 Empirical Analysis 

Our main hypothesis is that higher silver dependence leads to a significantly higher 

homicide rate. To test this hypothesis, we use the following specification: 

 

Y@A = 𝛽C + 𝛽E𝐿. 𝑆𝑖𝑙𝑣𝑒𝑟	𝐷𝑒𝑝𝑒𝑛𝑑𝑒𝑛𝑐𝑒@,AIE + 𝛽J𝑋@A + 𝛿@ + 𝛿A + 𝜀@A  (1) 

 

Y@A	is the natural logarithm of the decadal homicide rate per 100,000 inhabitants of country i 

in decade t. We use decadal averages to rule out short-term fluctuations both in the dependent 

and in the explanatory variables. 𝛿@	and 𝛿A are country and time fixed effects. 𝜀@A is the 

unexplained, idiosyncratic error.  

𝑆𝑖𝑙𝑣𝑒𝑟	𝐷𝑒𝑝𝑒𝑛𝑑𝑒𝑛𝑐𝑒@,A is our silver dependence ratio described above. We lagged this 

variable by one decade because the mechanisms that run from silver extraction to violence 

rates are arguably not instantaneous, but usually take some years to materialize.  

𝑋@A is the vector of control variables that includes: 

• Log (GDP per capita) 

• Gini Coefficient of income inequality 

• Execution of death penalty (dummy variable) 

• Education (combined index of numeracy and enrollment rates) 

• Interstate conflict in that decade (dummy variable) 

• Autocracy (dummy variable) 
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• Major drug production or trade (dummy variable) 

We include GDP per capita as a proxy of the general level of income and development of 

each country; it acts as one of the most important control variables. Lower GDP levels might 

not only proxy low opportunity cost (allowing easier recruiting of individuals for criminal 

activity, see Fajnzylber et al. 2002a) but also an undiversified economic structure in which 

high silver dependencies are more pronounced. Another important control variable is 

inequality, measured by the Gini coefficient, which has previously been shown to be related 

to high levels of violence (Fajnzylber et al. 2002b). Incentives for violent expropriation are 

higher if assets can be transferred from rich to poor in high inequality settings.  

Execution of the death penalty is a dummy variable that takes on the value 1 if the 

death penalty has been executed in that decade and 0 otherwise. This variable can be used as a 

proxy indicator for the severity of the judicial system or, more precisely, the harshness of the 

punishment of convicts. Deterrence of potential delinquents through severe punishments 

might influence the decision to engage in criminal behavior (Fajnzylber et al. 2002b) and 

hence, needs to be controlled for. 

Education is another factor that alters the incentives of an individual by increasing the 

opportunity costs of criminal behavior, resulting in less violent and illegal activities. We 

include a combined index of education that is based on average years of schooling and is 

complemented by numeracy data.5 

We include a dummy variable that indicates if a violent conflict, civil war or interstate 

war took place in the respective decade in the country, to control for the fact that in the years 

leading up to a war and during its aftermath, a society is generally characterized by unrest and 

turmoil. There might be externalities from wars on interpersonal violence.  

We control for autocracy, using an indicator variable that takes on value 1 if the Polity 

                                                
5 For a detailed description of the construction of the index refer to appendix A.4. 
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IV score of the single country in each decade was lower than the world average score in that 

decade. Hence, it identifies whether the political setup was rather autocratic in comparison to 

the other countries in the world at the same time. As mentioned above, institutions play an 

important role in determining the specificities of the resource curse. Since the multitude of 

institutional regimes is impossible to capture in one single variable, we decided to opt for a 

dummy indicator that clearly discerns between “good” and “bad” institutional setups. 

Finally, we include a binary variable indicating whether a country was majorly 

involved in drug production or trade. Due to lack of time variant evidence, we can only 

include this variable in the random effects specification (see Table 5). 

Table 2 offers descriptive statistics of the variables included in our empirical analysis.6  

Our empirical analysis follows a three-step approach: In a first step, we estimate fixed 

effects panel models to control for unobserved country-specific heterogeneity that is constant 

over time. Secondly, since we realized that the assumptions of a random effects model might 

be fulfilled, we estimated correlated random effects models as first suggested by Mundlak 

(1978) and developed by Allison (2009). This specification has the advantage that it relaxes 

the assumption of the pure random effects model and that it allows for the inclusion of time-

invariant variables. Even more importantly, we can identify whether the resource effect is 

more an intertemporal or a cross-sectional feature.  

Thirdly, we estimate IV regressions. Even though silver mining depends mostly on the 

availability of resources and the world market demand, there is always the possibility that 

endogeneity – due to reverse causality or omitted variables – is present in macroeconomic 

regression models. For example, one could imagine that homicide rates might influence silver 

mining by changing the incentives of investors and the overall economic climate in the 

country. Autocracy is less suspicious of endogeneity because of its institutional nature, which 

                                                
6 For a detailed description of the control variables and their sources, please see appendix A.4. 
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implies that it changes relatively slowly over time and is, hence, unaffected by the homicide 

rate, contemporaneously or in the short run. To ensure that the previous results are not 

influenced by endogeneity, we present IV-estimations in chapter 4.4.  

4.1 Fixed Effects 

In a first step, we examined the impact of silver dependence on homicide rates over 

the entire global panel7 using a fixed effects estimation. This model identifies the effect of 

silver dependence on homicide rates by relying on within-country time series variation while 

controlling for country specific differences that are constant through time. We also include 

time FE (specified as half centuries controls). We clustered the standard errors at the country 

level to allow for both heterogeneity and intra-country correlation of errors.  

The results are presented in Table 3 and the main hypothesis is confirmed. We find a 

significant positive link between lagged silver dependence and homicide rates (models (1) to 

(4)). This effect holds even when controlling for different sets of covariates.8 Regarding 

magnitude, in the case of model (4), a 1 standard deviation increase in silver dependence 

(0.19) roughly entails a 10% increase in the homicide rate.  

In line with theoretical predictions and previous studies, we find a negative impact of 

GDP per capita on homicide rates (Baten et al. 2014 and van der Ploeg 2011). Higher incomes 

direct activities away from illegal and violent alternatives. In this fixed effects specification, 

we nevertheless find no evidence for an impact of inequality on violence levels. This might be 

due to the nature of the fixed effects model, which puts the focus on variation over time but 

not on variation across countries. Likewise, we find no evidence for a significant impact of 

education or the execution of the death penalty. The presence of violent interstate conflict or 

civil war, in contrast, has externalities on interpersonal violence and increases the homicide 

                                                
7 For a discussion of selectivity of the sample refer to appendix A.3. 
8 When including the contemporaneous silver dependence (see appendix A.5) we do not find any 
significant effect. This supports our initial assumption that the mechanisms linking resource dependence 
and violence are not instantaneous but takes some time to appear.  
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rate over the entire decade. The dummy for an autocratic institutional setup is negatively 

associated with the homicide rate. This might be due to the severity of the punishment and 

prosecution of perpetrators in authoritarian regimes, which might not be fully captured by the 

death penalty variable. This is not implausible. Related studies on civil war also find that 

countries that transitioned from autocracy to democracy were especially vulnerable to this 

type of violence. Only extremely democratic countries with a history of democratic 

participation were not violent (Collier and Hoeffler 2004 and Benson and Kugler 1998). 

4.2 Correlated Random Effects 

In the current literature, it is customary to estimate fixed effects models because the 

strong assumption of the alternative random effects model (i.e. that the regressors and the 

unobserved, time-invariant factors are uncorrelated) cannot usually be maintained (LaFree 

1999). However, when performing Hausman tests to compare the fixed effects to the random 

effects results, we discover that the use of a random effects model is actually feasible in our 

case (the results of the tests are included at the bottom of Table 3). Hence, we additionally 

decided to estimate a correlated random effects model as originally proposed by Mundlak 

(1978) and developed by Allison (2009). This model splits the effect of the cluster-varying 

covariates into within-cluster (correlation over time) and between-cluster (across cross-

sections) effects. This is accomplished by including, as independent variables, both the 

deviations of the variable from the cluster mean as well as the cluster means of the variable. 

The assumptions of a pure random effects model are relaxed. The estimated equation is as 

follows: 

 

𝑌@A = 𝛼 + 𝜃E ∗ 𝑋@A − 𝑥@ + 𝜃J ∗ 𝑥@ + 𝜀@A  (2) 

 

• θE - captures the within-cluster effect 

• θJ - captures the between-cluster effect  

The results of the Mundlak-model are presented in Table 4. Again, we clustered the errors on 
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the country level to allow for heterogeneity and for intra-country correlation of errors. 

The results concerning the within effects corroborate the inference obtained from the 

previous fixed effects regressions (Table 3). Over time, an increase in silver dependence by 

one standard deviation leads to around a 10% increase in homicide rates, which is obviously a 

substantial effect. Again, GDP per capita has a violence-reducing effect, while a higher silver 

dependence one decade ago increases violence levels significantly.  

Looking at the between effects, we can now identify the important impact of the 

inequality measure, the Gini coefficient: Higher inequality is associated with a higher 

incidence of homicide (Paré 2006). As expected, the impact of inequality on crime and 

violence can only be observed looking at the cross-sectional level, as we find no impact of 

inequality on violence over time. 

One advantage of the random effects model is that we can also control for time-

invariant country characteristics, being a major drug producer for example, which might be an 

important confounding factor. Table 5 shows that the results are robust to including a dummy 

variable that indicates if the country is listed as a major drug producer9 

4.3 The interaction of political setup and silver dependence 

In the first two regressions, we have shown that there is significant correlation 

between silver dependence and crime, even when controlling for different confounding 

factors. In a second step, we now want to assess the role of the political setup in this 

relationship.  

We employ an interaction specification to test our hypothesis that the silver-violence-

curse is reinforced in countries with an autocratic political setup that allows kleptocratic 

behavior if an “easily lootable” resource such as silver is available (van der Ploeg 2011). 

                                                
9 The dummy variable takes on the value 1 if the country is listed as major illicit drug producing or major 
drug-transit country in the International Narcotics Control Strategy Report 2015 (US Department of State).  
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We estimate the following model specification: 

 

Y@A = 𝛽C + 𝛽E𝐿. 𝐴𝑢𝑡𝑜𝑐𝑟𝑎𝑐𝑦@A + 𝛽J𝐿. 𝑆𝑖𝑙𝑣𝑒𝑟	𝐷𝑒𝑝𝑒𝑛𝑑𝑒𝑛𝑐𝑒@A +

𝛽T𝐿. (𝐴𝑢𝑡𝑜𝑐𝑟𝑎𝑐𝑦	@A𝑥	𝑆𝑖𝑙𝑣𝑒𝑟	𝐷𝑒𝑝𝑒𝑛𝑑𝑒𝑛𝑐𝑒@A) + 𝑋@A + 𝛿@ + 𝛿A + 𝜀@A (3) 

 

When applying Hausman tests, we again find that the assumptions for the random effects 

model are met (results are presented at the bottom of Table 6). Hence, we estimated the 

correlated random effects model presented in Table 6. 

The results regarding the within effect are consistent with the previous regressions, 

relating an increase in silver dependence to significantly higher homicide rates. The 

interaction between institutional setup and silver dependence does not have a significant 

within effect. When looking at the between effect, the picture is different. The results indeed 

indicate that an interaction effect exists in the cross-sectional dimension. While the silver 

dependence and the autocracy dummy have no significant impact alone, the interaction of the 

two is highly significant and substantial in magnitude: An increase of 1 standard deviation of 

silver dependence in an autocratic country translates into a 113% increase in homicide rate 

(model (3)). 

The secondary results are consistent with previous findings, e.g. higher GDP per 

capita is associated with lower violence levels (over time) while inequality is linked to higher 

violence levels (across cross-sections). 

4.4 Instrumental Variable Approach 

The previous results might be affected by endogeneity problems. Endogeneity could 

be caused, for example, by reverse causality between homicide rates and silver production or 

by omitted variables. It might be the case that changes in country-level violence impact on 

mining activities due to different incentives and conditions. For example, investors might be 

less likely to invest in mining in countries with high levels of violence, thereby reducing the 

quantity of silver produced. One additional threat to the validity of the result is the possibility 
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of measurement error in both the silver dependence variable and the homicide rates.  

To assess whether the regression results are biased by endogeneity, we adopt an 

instrumental variable strategy. As a first instrument for silver dependence, we use the number 

of identified silver deposits in a country relative to their total area (see appendix A.2 for 

additional information). The geographical features that favor the occurrence of silver cannot 

be affected by the levels of violence in the country, or by other omitted variables that are not 

geographical in nature. Hence, the number of silver sites per country provides a good source 

of exogenous variation across cross-sections. Additionally, we add the international silver 

price as a time-varying instrument. While the international silver price does influence national 

production quantities, individual countries cannot impact the world market price to a 

significant extent. Hence, the silver prices likewise offer some exogenous, time variant 

variation.  

The first stage of our regression is as follows: 

 

Silver	Dependence@A = 𝛾C + 𝛾ELog(Silver	Sites	per	Area)@ +

𝛾J𝐿𝑜𝑔(𝑅𝑒𝑎𝑙	𝑆𝑖𝑙𝑣𝑒𝑟	𝑃𝑟𝑖𝑐𝑒)A + 𝛾T𝑋@A +∈@A  (4) 

 

Table 7 presents the results of estimating equation (1) using the two stage least squares model 

(2SLS). The specifications contain different sets of control variables and all contain half-

century fixed effects. In regressions (1) to (4), Australia has been excluded as an outlier, since 

the deflation of silver deposits by surface area works less well as Australia is a very large 

country covering almost an entire continent with only a very small population density. 

As seen from the first stage results, the choice of instruments is adequate and when 

excluding Australia; the F-statistics are always high enough to assume that there is no weak 

instruments problem. However, even if we include Australia, the instruments are still 

characterized by F-statistics of 7 to 8 (columns 5 and 6). Applying limited information 

maximum likelihood techniques that were designed for weak instrument estimation yield very 
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similar results, even including Australia, as in the other 2SLS estimations (see  

Under the usual assumptions, the Sargan test signals that overidentification is not be a 

major issue, as p-values are always higher than 0.10. Of course, no empirical economist can 

ever be perfectly sure that the exclusion restriction does indeed hold. However in the case of 

silver deposits, it seems likely that the effect on homicide rates runs via silver production, and 

the same is true for the world market price of silver. Hence, it seems likely that the exclusion 

restriction is not a problem here.  

In all specifications, the lagged silver dependence has a positive and significant impact 

on homicide rates. When comparing the results to the fixed and correlated random effects 

models above, it is striking that the coefficient has increased considerably in magnitude. If the 

lagged silver dependence increases by one standard deviation, the homicide rate increases by 

almost two standard deviations (when evaluated at the mean homicide rate). This might 

suggest that there was measurement error in the fixed effects specification, which was 

considerably reduced in the IV-estimation. 

Again, the results highlight the importance of a conflict in increasing violence levels in 

a country. The 2SLS estimates also confirm the previous findings that inequality tends to 

increase violence levels while a higher GDP significantly reduces homicide rates. 

5 Summary and Conclusions 

In the past, it has been shown that the resource curse can have many dimensions. With 

this paper, we have added to the literature by showing that the presence of valuable mining 

resources (such as silver) can lead to increased country-level violence. This effect seems to be 

amplified when interacted with poor institutional setups. The mechanism might be weak 

property rights enforcement, because kleptocratic behavior cannot be avoided. Moreover, 

criminal organization might substitute any public enforcement of property rights. 

Organizations prone to violence (gangs, guerrillas, paramilitary groups) may benefit from the 
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additional revenue generated by the resources (instead of the government), especially with 

weak institutional setups. This allows them to become even more violent and powerful, 

purchasing more weapons and exerting more regional influence. There are several studies that 

examine the impact of resources on violence and its interaction with institutions in a local 

context (Angrist & Kugler 2008, Umbeck 1977, Couttenier et al. 2016).  

Consequently, it seems important to formalize and regulate the exploitation of 

valuable resources to avoid conflicts about the distribution of created revenue. Well-defined 

property rights and the efficient prosecution of delinquency are crucial in this context.  

Furthermore, our findings add to the previous literature on the determinants of violent 

crime. First, consistent with most previous investigations, the level of economic development, 

measured by GDP per capita, is negatively linked to the homicide rate. This link is most 

pronounced over time. We also studied inequality effects and found that this link is only 

visible across countries, but not over time.  

In this article, we focused on the “silver curse” since this mining resource probably 

had less of a time variant effect than oil or guano and it has been important for many 

countries, while gold and diamonds are more concentrated in a few geographical areas. Still, 

there would be a desideratum for future research to examine a combined resource curse from 

the sum of all resources. However, conceptually, it is not easy to weigh the different resources 

according to their appropriability or “lootability” (Boschini et al. 2007). More appropriable 

resources certainly matter more for any potential resource curse and technological changes in 

the appropriability of resources was considerable, which complicates such an “all-resource” 

approach. Hence, identifying a “silver curse” is an important first step which needs to be 

taken when studying the development of welfare in a global perspective.  



 
23 

6 References 

Allison, P. D. (2009). Fixed Effects Regression Models. New York: SAGE Publications. 

Angrist, J. D., & Kugler, A. D. (2008). Rural windfall or a new resource curse? Coca, income, 

and civil conflict in Colombia. The Review of Economics and Statistics, 90(2), 191–215. 

Baten, J., van Zanden, J. L., d’Ercole, M., & Rijpma, A. (2014). How Was Life? - Global 

Well-being since 1820. Paris: OECD publishing.  

Benson, M., & Kugler, J. (1998). Power Parity, Democracy, and the Severity of Internal 

Violence. Journal of Conflict Resolution, 42(2), 196–209. 

Berman, N., Couttenier, M., Rohner, D., & Thoenig, M. (2015). This Mine is Mine! How 

Minerals Fuel Conflicts in Africa. OxCarre Working Paper Series, 141. 

Blattman, C., & Miguel, E. (2010). Civil War. Journal of Economic Literature, 48(1), 3–57. 

Boschini, A. D., Pettersson, J., & Roine, J. (2007). Resource Curse or Not: A Question of 

Appropriability. Scandinavian Journal of Economics, 109(3), 593–617. 

Buonanno, P., Durante, R., Prarolo, G., & Vanin, P. (2015). Poor Institutions, Rich Mines: 

Resource Curse in the Origins of the Sicilian Mafia. The Economic Journal, 125(586), 

175–202. 

Collier, P., & Hoeffler, A. (2004). Greed and Grievance in Civil War. Oxford Economic 

Papers, 56, 563-595. 

Collier, P., Hoeffler, A., & Söderbom, M. (2004). On the Duration of Civil War. Journal of 

Peace Research, 41(3), 253–273. 

Downey, L., Bonds, E., & Clark, K. (2010). Natural Resource Extraction, Armed Violence, 

and Environmental Degradation. Organization & Environment, 23(4), 417–445. 

Eisner, M. (2012). What Causes Large-scale Variation in Homicide Rates? Historical 

Violence Database. 

Elbadawi, I. A., & Soto, R. (2015). Resource rents, institutions, and violent civil conflicts. 

Defence and Peace Economics, 26(1), 89–113. 



 
24 

Fajnzylber, P., Lederman, D., & Loayza, N. (2002b). Inequality and Violent Crime. The 

Journal of Law and Economics, 45(1), 1–39. 

Fajnzylber, P., Lederman, D., & Loayza, N. (2002a). What causes violent crime? European 

Economic Review, 46(7), 1323–1357. 

Fearon, J. D., & Laitin, D. D. (2003). Ethnicity, Insurgency, and Civil War. The American 

Political Science Review, 97(1), 75–90. 

Földvári, P. (2006). The Economic Impact of the European Integration on the Netherlands. A 

Quantitative Analysis of Foreign Trade and Foreign Direct Investments. Utrecht 

University Repository. 

Galeano, E. H. (1971). Las venas abiertas de América Latina. Bogotá, D.C.: Panamericana 

Editorial.  

Gonzalez, F. M. (2012). The Use of Coercion in Society: Insecure Property Rights, Conflict, 

and Economic Backwardness. The Oxford Handbook of the Economics of Peace and 

Conflict. 

Idrobo, N., Mejía, D., & Tribin, A. M. (2014). Illegal Gold Mining and Violence in Colombia. 

Peace Economics, Peace Science and Public Policy, 20(1), 83–111. 

LaFree, G. (1999). A summary and review of cross-national comparative studies of homicide. 

Homicide: A Sourcebook of Social Research, 125–145. 

Mathieu Couttenier, Grosjean, P., & Sangnier, M. (2016). The Wild West is Wild: The 

Homicide Resource Curse. AMSE Working Papers, 1605. 

Mehlum, H., Moene, K., & Torvik, R. (2006). Institutions and the Resource Curse. Economic 

Journal, 116(508), 1–20. 

Mundlak, Y. (1978). On the pooling of time series and cross section data. Econometrica: 

Journal of the Econometric Society, 46(1) 69–85. 

Paré, P.-P. (2006). Income inequality and crime across nations reexamined. Penn State 

University. 



 
25 

Pinker, S. (2012). The Better Angels of Our Nature: Why Violence Has Declined. New York: 

Penguin Books. 

Ross, M. L. (2004). What Do We Know about Natural Resources and Civil War? Journal of 

Peace Research, 41(3), 337–356. 

Sachs, J. D., & Warner, A. M. (2001). The curse of natural resources. European Economic 

Review, 45(4), 827–838. 

Sala-i-Martin, X., & Subramanian, A. (2003). Addressing the Natural Resource Curse: An 

Illustration from Nigeria. Economic Policy Options for a Prosperous Nigeria, 61-92. 

silverinstitute.org. (2017). International Association of Silver Miners, Silver Refiners, Silver 

Fabricators, & Silver Wholesalers. Retrieved 20 June 2017. 

Skaperdas, S. (1992). Cooperation, Conflict, and Power in the Absence of Property Rights. 

American Economic Review, 82(4), 720–739. 

Spierenburg, P. (2006). Democracy came too early: a tentative explanation for the problem of 

American homicide. American Historical Review, 111(1), 104–114. 

Umbeck, J. (1975). The California Gold Rush: A Study of Emerging Property Rights. 

Explorations in Economic History, (14), 197–226. 

UNODC. (2011). Global Study on Homicide 2011. Vienna. 

van der Eng, P. (2014). Mining and Indonesia’s Economy. CEI Working Paper Series, 5. 

van der Ploeg, F. (2011). Natural Resources: Curse or Blessing? Journal of Economic 

Literature, 49(2), 366–420. 

World Health Organization (Ed.). (2002). World report on violence and health. Geneva.  

  



 
26 

7 Tables and Figures 

Figure 1 – Comparing silver dependence and homicide rates for selected countries (own elaboration) 
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Figure 2 – Silver Deposits in the World 

 

 

Source: http://mrdata.usgs.gov/mrds/map.html# (USGS – US Geological Survey – Mineral 

Resources Online Spatial Data) 

Figure 3 – Number of decades per country included in the regression analysis (Table 3) (own elaboration) 
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Table 1 – Mining Contribution to GDP 

Country Decade Our Calculation of Silver 
contribution to GDP 

Total Mining 
Contribution to 
GDP 

Source 

Mexico 192010 2.3% 8-11.45% Groningen 
Growth and 
Development 
Center 

Peru 1940 0.4% 8.1 – 7 % Groningen 
Growth and 
Development 
Center 

Germany 1870 0.12% 1.9% Groningen 
Growth and 
Development 
Center 

Indonesia  1980 0.01 0.0  
(Gold and 
Silver) 

Van der Eng 
(2014) 

Indonesia 1990 0.05 0.6  
(Gold and 
Silver) 

Van der Eng 
(2014) 

 

Table 2 – Descriptive Statistics 

 
 Observations11 Mean 

Standard 
Deviation Minimum Maximum 

Log(Homicide rate) 278 1.171 1.196 -1.952 4.751 

Silver Dependence 278 0.0607 0.160 0 1.730 

Log(GDP per capita) 278 8.254 0.823 6.225 10.11 

Gini coefficient 278 43.40 8.194 21.35 70.10 

Education 278 5.992 2.974 0.140 13.05 

Conflict dummy 278 0.439 0.497 0 1 

Autocracy dummy 278 0.335 0.473 0 1 

Death Penalty dummy 278 0.687 0.465 0 1 

 

 

                                                
10 This observation is not included in the regression analysis; nevertheless, we used it to check the validity 
of our silver dependence variable.  
11 The number of observations in Table 3, Table 4 and Table 5 is 268, because by lagging the silver 
dependence variable, we lose 10 observations.  
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Table 3 – Fixed Effects Regressions of Log(Homicide Rate) 

  (1) (2) (3) (4) 
          
L.Silver Dependence 0.540* 0.446** 0.355* 0.522*** 

 (0.284) (0.204) (0.200) (0.159) 
Log(GDP per capita) -0.138 -0.405* -0.467** -0.397* 

 (0.129) (0.239) (0.216) (0.214) 
Gini coefficient  0.012 0.010 0.010 

  (0.010) (0.012) (0.009) 
Education  0.099 0.089 0.095 

  (0.07) (0.072) (0.071) 
Conflict dummy    0.448*** 

    (0.148) 
Autocracy Dummy   -0.325* -0.336** 

   (0.191) (0.154) 
Death Penalty dummy    0.005 

    (0.158) 
Constant 2.753*** 3.955*** 4.121*** 3.693*** 

 (0.873) (1.364) (1.284) (1.202) 
     

Observations 268 268 268 268 
R-squared 0.058 0.080 0.090 0.187 
Number of countries 60 60 60 60 
Robust standard errors in parentheses.    
*** p<0.01, ** p<0.05, * p<0.1 
Half-century fixed effects included; all variables in decade means; standard errors clustered on the 
country level. 
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Table 4 - Regressions of Log(Homicide Rates): within- and between- country effects 

  (1) (2) (3) 
    
Within Effects    
L.Silver Dependence 0.518* 0.355* 0.478*** 

 (0.285) (0.198) (0.152) 
Log(GDP per capita) -0.161 -0.467** -0.383** 

 (0.115) (0.214) (0.191) 
Gini coefficient  0.0102 0.009 

  (0.012) (0.009) 
Education (spliced index)  0.089 0.094 

  (0.072) (0.074) 
Conflict dummy   0.452*** 

   (0.145) 
Autocracy dummy  -0.325* -0.332** 

  (0.190) (0.161) 
Death Penalty dummy   -0.012 

   (0.154) 
Between Effects    
L.Silver Dependence 1.247** 0.755 0.838 

 (0.593) (0.665) (0.708) 
Log(GDP per capita) -0.462** -0.345 -0.317 

 (0.188) (0.273) (0.334) 
Gini coefficient  0.062*** 0.059*** 

  (0.023) (0.023) 
Education (spliced index)  0.018 0.023 

  (0.086) (0.089) 
Conflict dummy   0.271 

   (0.414) 
Autocracy dummy  -0.167 -0.138 

  (0.422) (0.414) 
Death Penalty dummy   0.125 

   (0.530) 
Constant 4.944*** 1.254 0.912 

 (1.551) (2.037) (2.663) 
    

Observations 268 268 268 
Number of countries 60 60 60 
Hausman Test FE-RE (p-value) 2.67 (0.263) 8.78 (0.118) 8.91 (0.259) 
Robust standard errors in parentheses.  
*** p<0.01, ** p<0.05, * p<0.1  
All variables in decade means; standard errors clustered on the country level. 
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Table 5 - Regressions of Log(Homicide Rates): Including Dummy for Major Drug 
Producer 

  (1) (2) (3) 
        
Within Effects    
L.Silver Dependence 0.519* 0.356* 0.481*** 

 (0.284) (0.198) (0.152) 
Log(GDP per capita) -0.160 -0.466** -0.380** 

 (0.116) (0.215) (0.192) 
Gini coefficient  0.01 0.009 

  (0.01) (0.009) 
Education (spliced index)  0.088 0.093 

  (0.072) (0.074) 
Conflict dummy   0.454*** 

   (0.145) 
Autocracy dummy  -0.324* -0.331** 

  (0.190) (0.161) 
Death Penalty dummy   -0.015 

   (0.154) 
Between Effects    
L.Silver Dependence -0.189 -0.311 -0.355 

 (0.892) (0.987) (1.213) 
Log(GDP per capita) -0.436** -0.414 -0.359 

 (0.183) (0.265) (0.306) 
Gini coefficient  0.056** 0.052** 

  (0.022) (0.022) 
Education (spliced index)  0.037 0.042 

  (0.084) (0.082) 
Conflict dummy   0.165 

   (0.441) 
Autocracy dummy  -0.246 -0.203 

  (0.415) (0.416) 
Death Penalty dummy   0.324 

   (0.588) 
Major Drug Producer 1.149** 0.858 0.995 
 (0.582) (0.627) (0.907) 
Constant 4.729*** 2.004 1.377 

 (1.509) (2.003) (2.507) 
    

Observations 268 268 268 
Number of countries 60 60 60 
Robust standard errors in parentheses.  
*** p<0.01, ** p<0.05, * p<0.1  
All variables in decade means; standard errors clustered on the country level. 
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Table 6 - Regressions of Log(Homicide Rates): Interaction of Institutions and Silver 
Dependence 

  (1) (2) (3) 
        
Within Effects    
L. Autocracy -0.124 -0.167 -0.094 

 (0.239) (0.232) (0.196) 
L.Silver Dependence 0.824** 0.636** 0.763** 

 (0.322) (0.322) (0.322) 
L. (Autocracy x Silver Dependence) -1.006 -0.899 -0.993 

 (0.807) (0.835) (0.796) 
Log(GDP per capita) -0.147 -0.450* -0.352 

 (0.116) (0.254) (0.233) 
Gini coefficient  0.009 0.009 

  (0.011) (0.01) 
Education (spliced index)  0.100 0.091 

  (0.085) (0.085) 
Conflict dummy   0.433*** 

   (0.158) 
Death Penalty dummy   -0.09 

   (0.168) 
Between Effects    
L. Autocracy -0.656 -0.509 -0.524 

 (0.412) (0.432) (0.413) 
L.Silver Dependence -1.553 -1.248 -1.254 

 (0.988) (0.940) (0.946) 
L. (Autocracy x Silver Dependence) 8.053*** 6.168*** 6.200*** 

 (2.294) (2.080) (2.323) 
Log(GDP per capita) -0.502** -0.343 -0.338 

 (0.217) (0.302) (0.398) 
Gini coefficient  0.053** 0.052** 

  (0.025) (0.025) 
Education (spliced index)  -0.001 -0.004 

  (0.097) (0.103) 
Conflict dummy   -0.036 

   (0.486) 
Death Penalty dummy   -0.002 

   (0.516) 
Constant 5.536*** 1.887 1.902 

 (1.884) (2.267) (3.076) 
    

Observations 255 255 255 
Number of countries 57 57 57 
Hausman Test FE-RE (P-value) 8.13 (0.087) 11.4 (0.077) 11.03 (0.200) 
Robust standard errors in parentheses.  
*** p<0.01, ** p<0.05, * p<0.1  
All variables in decade means; standard errors clustered on the country level. 
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Table 7 – Two-Stage least squares regressions of Log(Homicide Rate) 

 (1) (2) (3) (4) (5) (6) 
Excluded AU AU AU AU None None 
First Stage       
Log(Silver sites per area) 0.459*** 0.044*** 0.042*** 0.289*** 0.036*** 0.026*** 
 (0.01) (0.01) (0.01) (0.008) (0.01) (0.008) 
Log(L.World Silver Price) 0.077*** 0.068** 0.068** 0.064*** 0.067** 0.059*** 
 (0.029) (0.028) (0.028) (0.021) (0.028) (0.022) 
F-Stat of excluded 
instruments 12.75 11.91 11.31 10.96 8.94 8.24 
P-value 0.000 0.000 0.000 0.000 0.000 0.000 
Second Stage       
L.Silver Dependence 8.392*** 8.417*** 9.201*** 8.108*** 9.320*** 10.63*** 
 (1.744) (1.816) (2.040) (2.054) (2.259) (2.831) 
Log(GDP per capita) 0.014 -0.310 -0.404*  -0.362 0.466 
 (0.356) (0.210) (0.224)  (0.223) (0.431) 
Gini coefficient    0.033*  0.012 
    (0.017)  (0.023) 
Education (spliced index) -0.115     -0.230* 
 (0.097)     (0.119) 
Conflict dummy 0.751** 0.814***  0.791*** 0.904*** 0.811** 
 (0.297) (0.293)  (0.263) (0.320) (0.334) 
Autocracy dummy -0.123      
 (0.324)      
 (0.339) (0.335) (0.363) (0.304) (0.376) (0.390) 
Constant 0.097 1.999 3.173* -1.582** 2.046 -3.651 
 (2.532) (1.833) (1.906) (0.710) (1.992) (3.023) 
       

Observations 222 222 222 189 231 198 

Sargan-Test 0.001 0.105 0.265 0.029 0.386 0.096 
P-value 0.977 0.746 0.607 0.867 0.534 0.757 
Hausman-Durbin-Wu 67.037 60.256 64.654 34.374 60.149 55.322 
P-value 0.000 0.000 0.000 0.000 0.000 0.000 
Standard errors in parentheses. 
*** p<0.01, ** p<0.05, * p<0.1 
All variables in decade means; time fixed effects included.  
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Table 8 - Regressions of Log(Homicide Rates): LIML 

First Stage (1) (2) 
Log(Silver sites per area) 0.036*** 0.022*** 
 (0.01) (0.008) 
Log(L.World Silver Price) 0.067** 0.065*** 
 (0.028) (0.022) 
Second Stage   
L.Silver Dependence 9.507*** 9.195*** 

 (2.323) (2.599) 
Log(GDP per capita) -0.356  

 (0.227)  
Gini coefficient  0.034* 

  (0.019) 
Conflict dummy 0.909*** 0.932*** 

 (0.326) (0.298) 
Constant 3.297 -1.327* 

 (2.037) (0.756) 
   

Observations 231 198 
Standard errors in parentheses.  
*** p<0.01, ** p<0.05, * p<0.1  
All variables in decade means; time fixed effects included. 
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Appendix 

A.1 Sources of Homicide Rates 

The database about homicide rates is the result of a vast amount of research effort 

realized over the last years. The observational unit of the data set employed in this paper is 

decade-country averages; hence, the source given in the following table is always the source 

from which data was retrieved for most of the years in each respective decade. Data has been 

organized using the current country borders.  

Table A. 1 - Overview Sources of Homicide Data 

Source Number of 
Observations 

Detailed Source Description 

WHO Mortality 
Database 

105 The WHO Mortality Database is a collection of 
cause-of-death data as reported by civil registration 
systems of the member states. The data is coded 
according to the ICD-9 and ICD-10.  
Link: 
http://www.who.int/healthinfo/mortality_data/en/ 

Clio Infra 37 Dataset produced by Winny Biermann and Jan 
Luiten van Zanden in 2014. Most of the data has 
been collected from statistical yearbooks.  
Link: https://www.clio-
infra.eu/Indicators/HomicideRates.html 

UNODC 34 UNODC data, mostly compiled via the UN Survey 
on Crime Trends and the Operations of Criminal 
Justice Systems. 
Link: https://www.unodc.org/unodc/en/data-and-
analysis/statistics/historic-data.html 

Interpol 26 The International Police Organization (Interpol) is 
the source of annual published crime statistics for 
member countries. Link: 
https://www.interpol.int/News-and-
media/Publications2/Annual-reports2 

Historical Violence 
Database 

22 Historical Violence Database (see: 
http://cjrc.osu.edu/research/interdisciplinary/hvd).  
Randolph Roth, Douglas L. Eckberg, Cornelia 
Hughes Dayton, Kenneth Wheeler, James 
Watkinson, Robb Haberman, and James M. 
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Denham. 2008. “The Historical Violence Database: 
A Collaborative Research Project on the History of 
Violent Crime and Violent Death.” Historical 
Methods 41, 81-97. 

NRILP 16 Lehti, M. (2013), “NRILP Comparative Homicide 
Time Series (NRILP-CHTS)”, National Research 
Institute of Legal Policy, Research Brief, 32, 
Helsinki. 

Archer & Gartner 14 Comparative Crime Data File by Archer, Dane and 
Rosemary Gartner (1984) Violence and Crime in 
Cross-National Perspective. New Haven: Yale 
University Press., excel available on 
https://cjrc.osu.edu/research/interdisciplinary/hvd/a
sia/sri-lanka 

SJBDE 6 Statistische Jahrbücher für das Deutsche Reich 
Mexico 5 Anuario Estadístico de los Estados Unidos 

Mexicanos, various years, see inegi.org.mx 
India 4 Statistics of the colonies of the British empire. 
Brazil 2 Brazil 1832-1890. Center for Research Libraries, 

Reports of the Brazilian Provinces 1830-1889, 
http://brazil.crl.edu/bsd/bsd/hartness/crimecomm.ht
ml, and Anuario estatistico do Brasil:1908-1912. 
(available at: http://memoria.org.br/) 

Colombia 2 Colombia 1915-1930, Anuario Estadistico de 
Colombia 

Eisner 2 Eisner, M., (2003), ‘Long-Term Historical Trends 
in Violent Crime’, Crime and Justice 30, 83-142. 

Japan 2 Statistical Bureau, Management and Coordination 
Agency ed., Historical Statistics of Japan, vol.1, 5, 
Tokyo, 1988 

Total 278  
The number of observations in the different regression tables might differ from this 

total number of observations, since single control variables are not available for all decades. 
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A.2 Sources of the Data on Silver Production, Occurrence and Dependence 

a. Silver Production Data 

The information about silver production has been retrieved from three main sources: 

1. Clio Infra, Silver mining production by decade and country, Kees Klein Goldewijk & 

Jonathan Fink-Jensen, Utrecht University, 2014, silver mine production, in metric tons, which 

contains information from: 

- BGS, British Geological Survey. https://www.bgs.ac.uk/ 

- Mitchell, B.R., International Historical Statistics – Africa, Asia & Oceania 1750-

1993 (London, 1998). 

- Mitchell, B.R., International Historical Statistics – Europe (London, 1998). 

- Mitchell, B.R., International Historical Statistics – The Americas 1750-1993 

(London, 1998). 

- Schmitz, Christopher J., World Non-Ferrous Metal Production and Prices, 1700-

1976 (London, 1979). 

-  http://minerals.usgs.gov/minerals/pubs/commodity/silver/  

2. Minerals UK (Centre for sustainable mineral development), World mineral statistics archive 

from the British Geological Survey (BGS), 

http://www.bgs.ac.uk/mineralsuk/statistics/worldArchive.html 

3. US department of Commerce 1930 (Merrill, Charles White), Summarized Data of silver 

production, Economic Paper (Bureau of Mines) 8, United States, Washington D.C. 

https://digital.library.unt.edu/ark:/67531/metadc40312/m2/1/high_res_d/bomeconpapers_8_w.

pdf 

b. Calculation of gross value added of silver mining 

To construct the gross value added (GVA) of silver mining per capita, we used the 

silver production quantities reported from our sample in kg per capita. We then multiplied the 
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quantities with the real silver price per capita in 1990 GK USD:  

𝐺𝑉𝐴	𝑆𝑖𝑙𝑣𝑒𝑟	𝑀𝑖𝑛𝑖𝑛𝑔	𝑝𝑒𝑟	𝑐𝑎𝑝𝑖𝑡𝑎 = 𝑠𝑖𝑙𝑣𝑒𝑟kl 𝑖𝑛	𝑘𝑔 ∗ 𝑤𝑜𝑟𝑙𝑑	𝑠𝑖𝑙𝑣𝑒𝑟	𝑝𝑟𝑖𝑐𝑒	𝑝𝑒𝑟	𝑘𝑔 

The real silver price (in 1990 GK USD) was obtained by dividing the nominal silver 

prices by a deflator:  

𝑅𝑒𝑎𝑙	𝑆𝑖𝑙𝑣𝑒𝑟	𝑃𝑟𝑖𝑐𝑒	(1990	𝐺𝐾	𝑈𝑆𝐷) =
𝑁𝑜𝑚𝑖𝑛𝑎𝑙	𝑆𝑖𝑙𝑣𝑒𝑟	𝑃𝑟𝑖𝑐𝑒	(𝑐𝑢𝑟𝑟𝑒𝑛𝑡	𝑈𝑆𝐷)

𝑑𝑒𝑓𝑙𝑎𝑡𝑜𝑟  

We calculated the deflator following the approach by Földvári (2006) with the help of 

two time series: the current GDP of the US and the GDP expressed in 1990 GK USD. The 

ratio of the two series is a deflator, which can be used to convert the current USD silver prices 

to 1990 GK international USD.  

𝑑𝑒𝑓𝑙𝑎𝑡𝑜𝑟 =
𝑛𝑜𝑚𝑖𝑛𝑎𝑙	𝐺𝐷𝑃	𝑝𝑒𝑟	𝑐𝑎𝑝𝑖𝑡𝑎	(𝑐𝑢𝑟𝑟𝑒𝑛𝑡	𝑈𝑆𝐷)
𝑟𝑒𝑎𝑙	𝐺𝐷𝑃	𝑝𝑒𝑟	𝑐𝑎𝑝𝑖𝑡𝑎	(1990	𝐺𝐾	𝑈𝑆𝐷)  

Since no information on the international silver prices could be found, we retrieved the 

nominal silver price by dividing the New York Market (world) price of gold (per fine ounce) 

by the gold/silver price ratio. Both variables are reported in Officer and Williamson (2017).  

𝑁𝑜𝑚𝑖𝑛𝑎𝑙	𝑆𝑖𝑙𝑣𝑒𝑟𝑝𝑟𝑖𝑐𝑒 =
𝑁𝑌	𝑀𝑎𝑟𝑘𝑒𝑡	𝐺𝑜𝑙𝑑	𝑃𝑟𝑖𝑐𝑒	𝑝𝑒𝑟	𝑓𝑖𝑛𝑒	𝑜𝑧

𝐺𝑜𝑙𝑑 − 𝑆𝑖𝑙𝑣𝑒𝑟 − 𝑃𝑟𝑖𝑐𝑒	𝑅𝑎𝑡𝑖𝑜  

To obtain the real silver price per kg, silver price per oz. was then multiplied with 

35.374. The gold/silver price ratio is computed as the ratio of the price of gold to the price of 

silver. The ratios are “world” market ratios, meaning that the marketplace was always selected 

to be the best representation of the “world” price ratio by Officer and Williamson as follows: 

Hamburg 1687-1832, London 1833-1914, New York 1915-1990.  
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Table A. 2 – Sources of Nominal and real GDP and Gold/Silver Prices 

Nominal and real GDP of the US Louis Johnston and Samuel H. Williamson, 
"What Was the U.S. GDP Then?" 
MeasuringWorth, 2017 

Gold prices and gold/silver price ratio 
 

Lawrence H. Officer and Samuel H. 
Williamson, "The Price of Gold, 1257 - 
Present.," MeasuringWorth, 2017 
URL: 
http://www.measuringworth.com/gold/ 
 we used the new York market prices  

c. Silver Occurrence Data 

The data on silver occurrences has been retrieved from: 

U.S. Geological Survey, 2005, Mineral Resources Data System: U.S. Geological Survey, 

Reston, Virginia; available under https://mrdata.usgs.gov/mrds/. 

For each country, all discovered (identified) geographical sites that contain silver as 

first, second or third commodity were selected. We included all kinds of silver deposits: 

simple occurrences (marginally and sub-economic reserves) as well as prospective, current or 

past producers of silver (economic reserves).  

In a next step, the number of silver sites was divided by the total surface area of each 

country to obtain a measure of the intensity of silver occurrences in each country.  

A.3 Data Selectivity Analysis 

The following table gives an overview of the distribution of observations across 

countries. The most frequent countries in the data set are Germany and France with 11 

decadal observations each. The remaining countries are represented with 10 or fewer decades, 

while for 19 countries we have only one observation in the data set.  

Table A. 3 – Number of observations per country 

Country # of obs. Country # of obs. Country # of obs. 

France 11 Costa Rica 4 Botswana 1 
Germany 11 Ghana 4 Cuba 1 
Australia 10 Morocco 4 Haiti 1 



 
40 

Canada 10 Nicaragua 4 Iran 1 
Japan 10 Philippines 4 Kazakhstan 1 

United States 10 Tanzania 4 Kenya 1 
Colombia 9 Thailand 4 Malaysia 1 

Italy 9 Turkey 4 Mali 1 
Sweden 9 Zambia 4 Niger 1 
Hungary 8 Brazil 3 Romania 1 
Ireland 8 Cote d'Ivoire 3 Russia 1 
Austria 7 Dominican 

Republic 
3 Slovak Republic 1 

Finland 7 Honduras 3 Tajikistan 1 
Greece 7 Panama 3 Uganda 1 
Poland 7 South Korea 3 Uzbekistan 1 
Spain 7 Tunisia 3 Total 278 
Guatemala 6 Bolivia 2 
South Africa 6 China 2 
Chile 5 Ecuador 2 
India 5 El Salvador 2 
Mexico 5 Norway 2 
New Zealand 5 Zimbabwe 2 
Peru 5 Algeria 1 
Portugal 5 Armenia 1 
Argentina 4 Azerbaijan 1 
Bulgaria 4 Belgium 1 

 

The data is widely distributed geographically. As usual, data availability was slightly 

better for early industrialized countries such as France, Germany, Australia, Canada, Japan 

and the US. Nevertheless, there is no underrepresentation of poorer countries, since there is, 

for example, a very good coverage of Latin American countries like Colombia, Guatemala, 

Chile, Mexico and Peru. For Asia, India is covered by 5 decades, followed by Thailand and 

South Korea. For Africa, we have South Africa represented by 6 decades, and Ghana, 

Morocco and Tanzania by at least 4 decades. This shows that even though there is a slight 

bias towards richer countries, the data coverage is quite global, representing all world regions.  
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Table A. 4 – Number of observations per decade 

decade # of obs. 
1890 7 
1900 9 
1910 12 
1920 12 
1930 14 
1940 15 
1950 26 
1960 39 
1970 44 
1980 42 
1990 58 
Total 278 

 

When looking at the distribution of observations over time, it is obvious that the 

number is continuously increasing when moving from early decades to more recent ones. For 

the earliest decade, 1890, we nevertheless have 7 observations (Spain, Italy, Germany, 

Greece, France, Sweden, Japan) and 58 for the most current one. 
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Figure A. 1 – Observations by decades and countries 
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A.4 Control Variables – Sources and Description 

Table A. 5 – Sources and Description of Control Variables 

Variable Source Description 
Log (GDP per 
capita) 
 

Bolt, J. and J. L. Van Zanden (2013): “The First 
Update of the Maddison Project: Re-Estimating 
Growth before 1820,” Clio Infra Project, available 
at: https://www.clio- infra.eu/datasets/indicators 
(last accessed: 07.07.2016).  

GDP per capita in 1990 
international Geary- 
Khamis dollars  
 

Gini Coefficient of 
income inequality 

Baten, J., J. L. Van Zanden, M. Moatsos, P. 
Foldvari and B. van Leeuwen (2014): „Gross 
household income gini 1820-2000“, Version 1, 
Clio Infra Project, available at: https://www.clio- 
infra.eu/datasets/indicators 

 

Execution of death 
penalty (dummy 
variable) 

Own elaboration based on the following sources: 
Amnesty International 2017, accessed through 
https://www.amnesty.org/en/what-we-do/death-
penalty/ 
 
Cornell Center on the Death Penalty Worldwide 
(2017), accessed through 
http://www.deathpenaltyworldwide.org/search.cfm 
 

Indicator variable that 
takes on the value 1 if 
the death penalty has 
been executed in the 
respective decade, and 
0 otherwise 
(independent from 
legal status of the death 
penalty) 

Education (spliced 
index of numeracy 
and enrollment 
rates) 

Average years of schooling: 
Van Leeuwen, B., J. Van Leeuwen-Li, and P. 
Foldvari (2013): “Average Years of Education, 
1850-2010,” Version 2, Clio Infra Project, 
available at: https://www.clio- 
infra.eu/datasets/indicators  
 
Numeracy: 
Baten J. (2013): “Numeracy Estimates (ABCC) by 
Birth Decade and Country,” Version 1, Clio Infra 
Project, available at: https://www.clio-
infra.eu/datasets/indicators  
 

 

Interstate conflict in 
that decade (dummy 
variable) 
 

Constructed based on Brecke, P. and P. Foldvari 
(2013): “Armed External Conflicts, 1500-2000,” 
Version 1, Clio Infra Project, available at: 
https://www.clio-infra.eu/datasets/indicators  

Indicator variable 
taking on value 1 if an 
internal or external 
violent conflict took 
place in the respective 
decade and value 0 
otherwise.  
 

Autocracy (dummy 
variable) 
 

Marshall, M. G., K. Jaggers, and T. R. Gurr 
(2013): “Autocracy-Democracy Index, 1800-
2010,” Version 1, Clio Infra Project, available at: 
https://www.clio- infra.eu/datasets/indicators 
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A.5 Contemporaneous Silver Dependence Regressions 

Table A. 6: Regressions of Log(Homicide Rates): Fixed Effects 

  (1) (2) (3) (4) 
          
Silver Dependence -0.017 -0.118 -0.054 0.033 

 (0.424) (0.421) (0.401) (0.398) 
Log(GDP per capita) -0.125 -0.452* -0.534** -0.453* 

 (0.130) (0.254) (0.232) (0.227) 
Gini coefficient  0.012 0.01 0.011 

  (0.011) (0.01) (0.01) 
Education (combined index)  0.119 0.102 0.113 

  (0.075) (0.077) (0.077) 
Conflict dummy    0.432*** 

    (0.149) 
Autocracy   -0.349* -0.351** 

   (0.190) (0.150) 
Death Penalty dummy    -0.014 

    (0.151) 
Constant 2.773*** 4.326*** 4.648*** 4.139*** 

 (0.876) (1.465) (1.376) (1.259) 
     

Observations 279 279 279 279 
R-squared 0.052 0.080 0.089 0.185 
Number of cocode 67 67 67 67 
Robust standard errors in parentheses.   
*** p<0.01, ** p<0.05, * p<0.1    
All variables in decade means; century fixed effects included, standard errors clustered on the 
country level. 

 

A.6 Robustness Checks and Discussion of Magnitudes 

a. Silver Dependent Countries 

To check the robustness of the results, we identified the most silver oriented 

economies with a mean silver dependence higher than 0.5 % and estimated the models for this 

group separately.  

The threshold economy is Belgium with a mean silver dependence of 0.06%. We then 

checked the relationship between silver dependence and homicide rates for this group of 

countries (24 countries).  

In all model specifications, the coefficient of the lagged silver dependence is highly 
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significant, indicating that if the silver dependence increases by one percentage point, the 

homicide rate will increase by around 50 percent. 

Table A. 7 - Regressions of Log(Homicide Rate) for highly silver dependent countries 

  (1) (2) (3) (4) 
     
L.Silver Dependence 0.335* 0.639** 0.552** 0.605** 

 (0.193) (0.232) (0.238) (0.220) 
Log(GDP per capita) 0.041 0.153 0.00736 -0.142 

 (0.195) (0.527) (0.463) (0.437) 
Gini coefficient  -0.00931 -0.00627 0.000427 

  (0.0146) (0.0141) (0.0158) 
Education  0.00214 0.00690 -0.00911 

  (0.131) (0.118) (0.121) 
Conflict dummy   -0.385* -0.333 

   (0.206) (0.205) 
Autocracy Dummy    0.120 

    (0.176) 
Death Penalty dummy    -0.449 

    (0.319) 
Constant 2.961 1.966 1.601 2.788 

 (1.878) (3.869) (3.363) (3.153) 
Observations 126 82 80 80 
R-squared 0.128 0.124 0.114 0.139 
Number of countries 24 15 15 15 
Robust standard errors in parentheses. Half-century fixed effects included.  
*** p<0.01, ** p<0.05, * p<0.1   
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b. Silver Dependent Countries & Political Setup 

Since the impact of silver dependence on crime seems to hinge on the quality of 

institutions, this effect should be more visible in countries with autocratic setup. We therefore 

estimated the impact of silver dependence on homicide rates separately for countries with 

good institutional setups and for countries with varying institutional quality.  

a) Silver dependent countries with constant democratic setups (6 countries): 

These countries are identified by the fact that the dummy variable autocracy is 

constantly zero throughout the observed time period. Hence, these countries are characterized 

by a constant democratic institutional setup for the observed time period.  

a) Silver dependent countries with variable autocratic institutions (18 countries): 

These countries are identified by the fact that the Autocracy dummy changes its value 

at least once over the observed time, hence, the governing regime changed. Countries 

included are among others Mexico, Peru, Honduras, Bolivia, Poland, Uzbekistan and others.  

Table A. 8 - Regressions of Log(Homicide Rate) for countries with constant democratic setup 

 (1) (2) (3) (4) 
         
L.Silver Dependence 0.515*** 0.513* 0.466** 0.502*** 

 (0.051) (0.182) (0.128) (0.049) 
Log(GDP per capita) 0.056 0.350 0.401 0.089 

 (0.136) (0.331) (0.285) (0.115) 
Gini coefficient  -0.002 -0.004 5.28e-05 

  (0.007) (0.006) (0.009) 
Education -0.028 -0.034 -0.018 -0.023 

 (0.048) (0.067) (0.056) (0.041) 
Conflict dummy   -0.164 -0.052 

   (0.084) (0.039) 
Death Penalty dummy -0.465***   -0.444*** 

 (0.03)   (0.058) 
Constant 1.03 -1.930 -2.450 0.643 

 (1.415) (2.498) (2.256) (1.047) 
Observations 33 32 32 32 
R-squared 0.762 0.635 0.662 0.764 
Number of countries 5 4 4 4 
Robust standard errors in parentheses; half-century fixed effects included.  
Countries included: Australia, Canada, USA, Belgium, Namibia and Makedonia 
*** p<0.01, ** p<0.05, * p<0.1    
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Table A. 9 - Regressions of Log(Homicide Rates) for countries with variable institutions 

 

 

 

 

 

  (1) (2) (3) (4) 
          
L.Silver Dependence 0.706** 0.918 1.036* 1.018* 
 (0.301) (0.528) (0.563) (0.543) 
Log(GDP per capita) 0.284 0.128 0.212 0.192 
 (1.014) (1.127) (1.179) (1.178) 
Gini coefficient  -0.0112 -0.0112 -0.00714 
  (0.0293) (0.0288) (0.0321) 
Education -0.0592 -0.0210 -0.0346 -0.0470 
 (0.199) (0.202) (0.220) (0.236) 
Conflict dummy   0.250 0.299 
   (0.380) (0.394) 
Death Penalty dummy -0.585   -0.353 
 (0.404)   (0.636) 
Constant 0.506 1.418 0.658 0.873 

 (7.356) (7.719) (8.154) (8.085) 
Observations 64 50 50 50 
R-squared 0.130 0.067 0.084 0.088 
Number of countries 14 11 11 11 
Robust standard errors in parentheses; half-century fixed effects included.  
*** p<0.01, ** p<0.05, * p<0.1    
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