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Abstract
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Crime and Inequality in Brazil

I. Introduction.

Brazil has witnessed a tremendous surge in criminal activity over the last two decades. Inspection of recently released data demonstrates that for the country as a whole the average number of homicides jumped from 14.8 to 22.6 per 100,000 inhabitants between the periods 1980-84 and 1990-95, an increase of 52 percent. For the state with the highest income per capita in the country, Distrito Federal, homicides increased from 14.3 to 33.7 per 100,000 inhabitants between the same two periods; rising by an incredible rate of 135 percent. Andrade and Lisboa (2001) show that in the state of São Paulo, the most affluent state in Brazil, the number of homicides per 100,000 inhabitants jumped from 54.4 in 1981 to 128.4 in 1995 among young men between the ages of 15 and 24, and from 49.3 to 106.2 for men between 25 and 44 years of age. These are increases of 136 percent and 115 percent, respectively. In the state of Rio de Janeiro, another affluent state, the homicide rate for men between the ages of 15 and 24 changed from 148.9 to 275.3 per 100,000 inhabitants between 1981 and 1995, an increase of 85 percent.

This paper attempts to explain the evolution of criminal activity in Brazil by determining some of its main economic causes. Our list of explanatory variables includes law enforcement expenditures, unemployment rates, educational levels, urbanization rates and levels of income inequality, measured by Gini coefficients. Becker (1968), the path-breaking theoretical contribution to the economics of crime, demonstrates that the level of criminal activity should be inversely related to the probability of apprehension and conviction for a given punishment level. Accordingly, law enforcement expenditures should affect the probabilities of apprehension and conviction and hence the criminal rates.

Previous studies suggest that the level of criminal activity in a region is positively related to the region’s unemployment rate [see, e.g., Ehrlich (1973), Trumbull (1989), Freeman (1994), Wong (1995), Gould et al. (1997), Magalhães (1997) and Fajnzylber and Araújo (2001)]. Unemployment is claimed to have two distinct effects on crime. By reducing a region’s level of available wealth, unemployment lowers the financial returns from crime and thus the incentives to engage in criminal activity. This is called unemployment’s opportunity effect. The unemployed, however, may be motivated to become criminals if they endure a long period of unemployment. This second effect, known as criminal motivation, is brought about by both a reduction in the agent’s income and depreciation of his human capital skills due to the period of labor market inactivity. Thus, the longer the agent remains unemployed, the greater the probability of him becoming a criminal [Ehrlich (1973)]. Most studies indicate that the net effect of unemployment on crime is positive.

As the rate of unemployment, the level of education is said to have two conflicting effects on crime [see, e.g., Glaeser (1999)]. As a person’s level of education rises, so typically does the person’s wage in the legal labor market. It follows that the opportunity cost of being arrested and jailed rises with a person’s education level. However, the more educated a person becomes, the lower the cost of learning techniques that facilitate access to illegal activities. Unfortunately, such a theoretical ambiguity for the effect of education on crime has proven to be empirically resilient as well, since empirical studies have encountered substantial difficulty in establishing a clear relationship between these variables [see, e,g., Fajnzylber et al. (1998)].

A region’s urbanization rate is sometimes used as a proxy for the ease in entering into a criminal activity [see, e.g., Fajnzylber et al. (1998)]. The argument is that an increase in the degree of urbanization yields greater interaction between groups of criminals and potential criminals, increasing the exchanging of information and facilitating access of potential criminals to criminal activities. Thus, the rate of urbanization should be positively correlated with crime.

Sociologists and economists have studied the relationship between income inequality and crime. Examples of sociological studies include Hagan and Petersen (1995), Kennedy et al. (1998) and Daly et al. (2001). Hagan and Petersen (1995) argue that frustration felt by lower income individuals when perceiving the prosperity of others, a phenomenon known as “relative privation,” may be the source of the positive effect that inequality has on crime. They also claim that poverty generates social disorganization, which subsequently lowers informal controls acting upon a poor individual, and hence result in an increase in crime. Kennedy et al. (1998) postulate that a growing gap between rich and poor segments of society undermines social cohesion, or social capital, and that lowering social capital increases firearm homicide and violent crime. Daly et al. (2001) propose that in modern nations lethal violence is better explained by inequality in resource distribution than by material welfare. In sum, all studies defend a positive relationship between income inequality and crime.

Economic studies also argue that there exists a positive relationship between income inequality and crime.  According to Ehrlich (1973), monetary returns from criminal activities are positively related to the earnings of individuals in high income strata and thus, ceteris paribus, the higher such earnings are, the more unequal the income distribution and the greater the incentives of someone becoming a criminal. Bourguignon (1999) provides an insightful theoretical model in which relative poverty and income inequality are key determinants of criminal activity. The model is tested with cross-sectional data for a number of countries and the empirical results suggest that the theoretical predictions are accurate. Another interesting theoretical contribution to this literature is Mendonça et al. (2004). The authors postulate that an individual’s decision of whether or not to become a criminal is based upon a targeted level of consumption every individual aspires to reach. If an individual is unable to reach the desired consumption level through legal means, he may be able to do so by engaging in criminal activities. The propensity to become a criminal increases with the differential between targeted and actual consumption levels. Hence, an increase in the earnings of the rich relatively to the earnings of the poor would make the income distribution more unequal and increase the crime rate. 


The results of our main econometric specification tell us that income inequality and the rate of unemployment are important determinants of criminal activity in Brazil. The other explanatory variables do not have statistically significant effects on crime. When we check for statistically significant impacts of differences on differences, we note that the growth rates for income inequality and law enforcement expenditures positively affect the growth rate for crime, while the growth rate for urbanization rate negatively affects the growth rate for crime. Our causality tests demonstrate that there is bidirectional causality between crime and law enforcement expenditures. This appears to explain the puzzling effect that the growth rate for law enforcement expenditures has on the growth rate for crime.

Since income inequality appears to be the main economic determinant of crime in Brazil, it is important to provide the reader with some details about income concentration in the country. According to the Brazilian Institute of Geography and Statistics (IBGE), in 1998 Brazil’s richest 1 percent controlled 14 percent of the nation’s wealth. This amount was larger than the amount controlled by the poorest 50 percent of the population. Furthermore, the bottom 40 percent of the population earned on average 20 times less than the top 10 percent. Not surprisingly, in 1998 Brazil had one of the highest Gini coefficients in the world, appearing in 148th place in an ascending list of 150 national Gini coefficients.

Income is also poorly distributed within regions and states. There are five regions in Brazil, namely, North, Northeast, South, Southeast and Midwest. The poverty situation is worst in the Northeast where we find 38.2 percent of workers earning less than half of the minimum wage. In the North, 26 percent of workers fall within this category, while in the Midwest, South and Southeast the counterparts are 15.9, 13 and 10.8, respectively. The Southeast region is the most affluent in the country. It contains the states of São Paulo, Rio de Janeiro, Minas Gerais and Espírito Santo. In 1996-1997, 40 percent of São Paulo’s population was below the poverty line. For Rio de Janeiro and Minas Gerais, for example, the percentages of the state population below the poverty line were 35 and 51, respectively. Therefore, we encounter large degrees of poverty and inequality within each region and each state in Brazil.

The remainder of this paper is organized as follows. Section 2 presents the empirical models, and discusses the panel data set utilized and the results obtained under the various specifications. Section 3 features causality tests. Section 4 concludes and offers prescriptions for policymaking.

2. Empirical Approach

2.1. Methodology and Data Description
Using the panel data approach, we start our analysis with the following specification:
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. Both terms have an expected value equal to zero. Thus, equations (1) may be rewritten as follows:
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The dependent variable used in this study is the number of intentional homicides as a share of a state’s population. We shall refer to intentional homicides as “homicides” only henceforth in order to minimize space. This variable is commonly used in empirical studies of crime [see, e.g., Fajnzylber et al. (1998)]. Information regarding homicides (CID-BR-9 data base) is available for all Brazilian states, and may be tabulated from the same micro-data at any level of aggregation. This database is maintained by DATASUS Mortality Information System and obtained from the Information System at the Ministry of Health. Some of the well known problems regarding the choice of this variable are as follows. First, deaths resulting from wounds are sometimes included in the statistics whether wounds were intentionally inflicted or not. In addition, some incidents end up not being registered because certain deaths are not reported. This tends to occur more frequently in rural areas. Fortunately, this second problem does not appear to be too serious, since under-registry of deaths due to external causes is much lower than that resulting from natural causes [see, e.g., Cano and Santos (2000)]. In addition, the problem may be controlled if under-registry remains stable over time by applying fixed effects to our panel data [see, e.g., Fajnzylber and Araújo (2001)].

Let us now turn our attention to two independent variables that were not discussed in detail in the introduction. First, average family income is our proxy for the return an agent receives from participating in an illicit activity. This is in accordance with previous studies [see, e.g., Ehrlich (1973)]. This implies that the probability of an agent participating in a criminal activity should rise with family income. Second, we use the Gini coefficient as our measure of income inequality. As we discussed in the introduction, sociologists and economists seem to agree that income inequality and crime are positively correlated. Accordingly, we should expect that the crime rate increases with the Gini coefficient.

Data for average family income, the Gini coefficient, unemployment and educational levels (average years of study for the population aged 15 or more) were obtained from the National Survey of Homes (PNAD). Data for the rate of urbanization and state populations were obtained from the Demographic Census. Both data sources are produced by IBGE. Data for state law enforcement spending were taken from the Brazilian Finance report, which is produced by National Treasury Secretary.

Table 1 below provides a summary of the variables used in this study.
Table 1. Explanatory Variables for Homicides (Crime)

	Variables

(1)
	Terminology

(2)
	Expected sign

(3)

	Average family income
	Income
	Positive

	Law enforcement spending
	Public Security
	Negative

	Rate of urbanization
	Urban
	Positive

	Gini index
	Gini
	Positive

	Rate of unemployment
	Unemployment
	Positive/negative

	Education
	Education
	Positive/negative


2.2. Results
We collected data for the Brazilian states spanning from 1987 to 1995. Before we interpret our econometric results, there are some important points that the reader needs to be aware. First, all variables were transformed into logarithms. This implies that the coefficients of the independent variables are elasticities. Second, we normalized our dependent variable, number of homicides, by dividing the data points by the state populations and then multiplying the results by 100,000 for each year of observation. Finally, we assume that the observation error for homicide has a normal distribution with mean zero and constant variance.

The econometric results are presented in Table 2. Column (1) gives us the results pertinent to the estimation of the model by simple regression OLS. Columns (2) and (3) show the results for the random and fixed effects’ specifications, respectively. Column (4) tells us the results for a regression using the Arelano-Bond estimator.

The Breusch-Pagan test demonstrates that we should reject the null hypothesis that the simple pooling specification is correct. Pooled OLS is biased and inconsistent. This implies that we should use panel data estimators rather than the OLS estimator [see, e.g., Wooldridge (2003) and Baltagi (1995)]. Including the results for the OLS estimation is instructive because it makes it very clear why we test other econometric specifications. Consider, for example, the results obtained for the Gini variable. In the models (2), (3) and (4) we found that income inequality positively affects homicides, while the opposite relationship was observed with the OLS estimator. Apparently, this follows from the fact that in the OLS regression the Gini coefficient is biased, since specificities among individual units (states) are not taken into account. One should consider such factors because they may be instrumental in altering the estimated coefficient of a variable. If we did not adopt alternative methodologies in order to account for differences among the individual units, we would have ended up with a completely distorted notion of how income inequality affects homicides.

When we apply the Hausman test, we find that the hypothesis that says that the individual effect is correlated with some explanatory variable cannot be rejected. This implies that estimating the model by using random effects does not generate consistent estimators, and thus we should adopt a model with fixed effects. Focusing our attention to the results presented in column (3), we find that unemployment and income inequality are the sole important determinants of homicides, since income, urban, public security and education are not statistically significant. Note that increases of 10 percent in unemployment level and Gini coefficient yield percentage increases of 1.15 and 8.9, respectively, in homicides.

We should be careful, however, about how we interpret the variable public security. First, there may be an identification problem associated with it. For example, if the crime rate in a certain region rises, it is reasonable to expect that public authorities will devote more resources to combating crime in that region. It is thus likely that surges in criminal activities lead to increases in law enforcement expenditures. Likewise, if the crime rate falls, one should expect that law enforcement expenditure will fall as well, since there may be more pressing alternatives for public resources. There is, therefore, a tendency for a positive relationship between crime rates and law enforcement expenditures. Second, even if we ignore the identification problem, the fact that the variable is not statistically significant does not mean that law enforcement spending is not relevant in reducing crime. It is possible that the negative impact of expenditures on crime is only felt in the long run when consistently high levels of expenditure lead agents to abandon criminal activities due to the high likelihood of failure.

We use the Arelano-Bond estimator because of its dynamic appeal. The growth rate for homicides may be explained by the growth rates for the independent variables. In this specification, we are able to capture inertia effects on homicides, if they indeed exist. The most interesting result here is that the growth rate for homicides rises with the growth rate for income inequality. This suggests that not only the level of income inequality is important, but also the rate at which it changes over time.

In column (4), there are two other statistically significant variables that deserve our special attention; namely, the growth rates for public security and urbanization. We find that the growth rate for homicides is positively related to the growth rate for public security but negatively related to the growth rate for urbanization. The positive relationship between growth rates for homicides and public security should be viewed with caution, since it may due to the propensity of changes in law enforcement expenditures of following changes in the crime rate, as we discussed above. In fact, we shall utilize the Granger test below to investigate the direction of causality between these two variables.

The negative coefficient associated with the growth rate for urbanization appears at first sight to run against predictions of the literature. As we discussed in the introduction, the rate of urbanization is used as a proxy for the ease of potential criminals to engage in crime. This argument seems to be based on behavior originating from urban areas where population density rates are very high. The variable urbanization in this paper may not be capturing the effect studied in the literature because here we use urbanization rate at the state level. The state urbanization rate is given by the ratio of the state’s urban area to the state’s total area. Hence, all else held constant, the larger the state’s area is, the lower the state’s urbanization rate will tend to be. Indeed, in some of Brazil’s largest states, located in the North and Northeast regions, we noticed the smallest state urbanization rates in the beginning of our period of study. There we also observed the largest growth rates in urbanization. In contrast, for some states whose rates of urbanization were among the highest in the beginning of our period of study (e.g., Distrito Federal, Rio de Janeiro e São Paulo), we saw the lowest growth rates in urbanization. This makes sense, since one would expect urban areas to face fewer growth restrictions in states where urbanization rates are relatively small. The negative relationship between the growth rates for homicides and urbanization rates then followed from the fact that the most urbanized states tended to have the largest homicide growth rates. 

Table 2. Econometric Specifications and Results*
	Independent Variables
	OLS

(1)
	Random Effect (GLS)   (2)
	Fixed Effect

(3)
	Arelano-Bond

(4)#

	Morpop_1
	-
	-
	-
	.2021

(0.014)

	Income 
	0.2195

(0.317)
	0.2208

(0.088)
	0.1148

(0.376)
	-0.0575

(0.594)

	Gini
	-2.2281

(0.001)
	0.7256

(0.054)
	0.8900

(0.017)
	0.5940

(0.056)

	Urban 
	1.7811

(0.000)
	1.0287

(0.034)
	0.8445

(0.133)
	-3.0185

(0.001)

	Unemployment
	0.3108

(0.001)
	0.1283

(0.015)
	0.1149

(0.037)
	-0.0807

(0.144)

	Public Security
	-0.2660

(0.000)
	-0.0343

(0.597)
	0.1170

(0.128)
	0.2235

(0.001)

	Education
	0.3894

(0.517)
	0.3995

(0.325)
	0.2507

(0.540)
	0.2723

(0.505)

	Constant
	-4.7102

(0.000)
	-3.2431

(0.000)
	-2.9675

(0.003)
	0.0431

(0.000)

	Observations


	234
	234
	234
	182

	R2


	0.42
	0.21
	0.16
	-

	Rho


	
	0.826
	0.907
	

	Hausman Test


	
	20.36

(0.002)
	
	

	Breusch-Pagan Test
	
	493.18

(0.000)
	
	

	Arellano-Bond test that average autocovariance in residuals of order 1 is 0.

(Ho: no autocorrelation): z =  -4.16 (0.000)

Arellano-Bond test that average autocovariance in residuals of order 2 is 0.

(Ho: no autocorrelation): z =  -1.00 (0.315)


*: the values in parentheses are the p-values of the variables.

#: in this specification all the variables are in first-difference.

3. Granger Causality Tests
In this section, we study two possible types of causality involving the dependent variable, namely, that between homicides and Gini coefficients and that between homicides and law enforcement expenditures. Considering the fundamental importance of the relationship between income inequality and crime in this study, we shall attempt to demonstrate that income inequality causes crime and not the other way around [see Granger (1969)]. As for the relationship between homicides and law enforcement expenditures, our previous results suggest that the pattern of law enforcement expenditures may be following the pattern for the crime rate. Our causality test will help us to determine whether this is the case or not.

The crime literature suggests that income inequality generates violence [Hagan and Petersen (1995), Kennedy et all (1998), Daly, Wilson and Vasdev (2001), inter alia]. Is it reasonable therefore to examine the possibility that violence yields income inequality? We argue in the affirmative and advance four reasons to support this direction of causality. First, the level of investment in a region may be negatively related to the region’s degree of violence. This implies that the likelihood that a region is economically stagnant, and has more severe unemployment and poverty problems, rises with its degree of violence. Second, working and living preferences may be affected by a region’s degree of violence in that individuals may rank and choose their regions of work and residence according to the regions’ degrees of violence. If high skilled workers are more capable of choosing their regions of work and residence than low skilled workers and choose safer regions, we could observe a pattern of safer, richer and economically homogeneous regions coexisting with more violent, poorer and economically diversified regions. Safer regions will then tend to attract fewer, relatively richer and safer people than more violent areas. Third, the level of public expenditure in public services other than law enforcement may be negatively related to a region’s degree of violence. If relatively safer regions tend to be richer than other regions, the greater will be the demand for public services of inhabitants of safer regions. A better functioning public system may yield greater developmental benefits – for example, in terms of facilitating access to schools and labor markets – than a poorly functioning one. In this sense, a region’s degree of safety may be positively correlated to a gamma of positive spillovers that may work in promoting more equitable opportunities to its residents. Finally, there may be statistical discrimination in regionally distinct labor markets, whereby equal jobs are differently compensated due to regional differences in the degree of violence. If an employer is incapable of perfectly observing a worker’s skill and ability and let the wage he pays to depend on a number of observable attributes, some of them being related to his region of residence, it is quite possible that he ends up penalizing a worker that resides in a violent region by paying him a lower wage. In this way, the wage differential is originated by violence and yields income inequality.

Holts-Eakin et al. (1988) adapt the Granger Causality test to a panel data framework using the following model:
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where 
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This specification introduces a simultaneity problem due to the fact that the disturbance is correlated with
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 (Nair-Reicheit and Weinhold, 2001). We must keep in mind, however, that in order to maintain the consistency of the causality relation, we need to test the reverse causality to check whether the joint hypothesis of 
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 is significant; if it is, we will not be able to establish unidirectional causation. 

Table 3 below presents the results of the Granger procedure to identify the consistency of the relationships between crime and income inequality and between crime and public security. Note that there are four regressions, since this is the number of regressions needed to perform the Granger causality test. Three lags were included due to model’s temporal dimension. Consider the results from regressions 1 and 2. While for the first one the test shows that income inequality causes crime, for the second one we do not observe causality. Hence, income inequality causes crime. The results for regressions 3 and 4 tell us that public security causes crime and that crime causes public security, respectively. In this way, there is bidirectional causality between crime and public security. That is, we are unable to use the coefficient for the variable public security that appears in Table 2 to draw some conclusions regarding the relationship between crime and public security. The Granger causality test confirms that there is an identification problem between these variables.

Table 3: Granger Causality Tests*.

	Regression 1

Dependent  variable = Dmortp1
	Regression 2

Dependent variable = Dgini

	Dmortp_12

	-0.0671

(0.346)
	Dgini_1


	-0.5055

(0.000)

	Dmortp_2
	-0.0522

(0.477)
	Dgini_2
	-0.2750

(0.008)

	Dmortp_3
	-0.1636

(0.030)
	Dgini_3
	-0.3335

(0.001)

	Dgini_1


	0.5824

(0.061)
	Dmortp_1


	-0.0050

(0.801)

	Dgini_2
	-0.2067

(0.574)
	Dmortp_2
	0.0275

(0.185)

	Dgini_3
	-0.4670

(0.183)
	Dmortp_3
	0.0016

(0.940)

	Causality test
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	7.08

(0.069)
	Causality test
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	2.02

(0.569)

	Observations
	130


	Observations
	130

	Regression 3

Dependent  variable = Dmortp1
	Regression 4

Dependent variable = Dpublicsecurity

	Dmortp_12

	0.0265

(0.706)
	Dpublicsecurity_1


	-0.5643

(0.000)

	Dmortp_2
	-0.0998

(0.148)
	Dpublicsecurity_2
	-0.4601

(0.000)

	Dmortp_3
	-0.1311

(0.070)
	Dpublicsecurity_3
	-0.2676

(0.020)

	Dpublicsecurity_1


	-0.1838

(0.002)
	Dmortp_1


	-0.0243

(0.820)

	Dpublicsecurity_2
	-0.0101

(0.880)
	Dmortp_2
	0.1351

(0.199)

	Dpublicsecurity_3
	0.0816

(0.279)
	Dmortp_3
	-0.3452

(0.002)

	Causality test
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	14.22

(0.002)
	Causality test
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	12.66

(0.005)

	Observations
	130
	Observations
	130


*: the values in parentheses are the  p-values. 1 Dmortp=mortp-mortp(-1), 2 Dmortp_1=mortp(-1)-mortp(-2), Dmortp_2 = mortp(-2) –mortp(-3), Dmortp_3 = mortp(-3) – mortp(-4).

4. Concluding Remarks and Policy Prescriptions
In this paper, we studied some of the likely determinants of homicides (a proxy for crime) in Brazil and found that income inequality and unemployment appear to be the most relevant ones. The relationships between these variables and homicides are both positive and statistically significant. Governmental policies that improve the country’s income distribution and relieve unemployment are thus likely to have beneficial spillover effects by reducing the level of violence faced by society.

Our analysis also suggests that the growth rate for homicides is positively related to the growth rates for income inequality and law enforcement spending, but it is negatively related to the growth rate for urbanization. The positive relationship between the growth rates for homicides and income inequality tell us that much of the recent impressive surge in crime in Brazil is explained by the worsening of the income distribution in the country. This fact motivates us to think of a plan of action for the government, in which public investments are tailored to the poor in order to enable them to have greater access to official jobs markets. Examples of public investments that may bring about such a positive result abound, including: (i) betterment of public schools; (ii) expansion of credit lines for micro enterprises; and (iii) expansion and improvement of job training activities.

As for the positive relationship between the growth rates for homicides and law enforcement spending, it is likely due to the endogeneity there exists between homicides and law enforcement spending. Our Granger causality tests indicate that there is bidirectional causation between these two variables. Of course, this does not imply that a consistent policy of expanding law enforcement resources is unable to tap crime in the medium to the long run. Constant improvements in technology and human capital, for example, are likely to increase both the efficiency and effectiveness of the law enforcement system in curbing crime.  

As we pointed out before, the negative relationship between the growth rates for homicides and urbanization is probably explained by large urbanization rate gains in states that presented the lowest urbanization rates in the beginning of the period of study coupled with the fact that for the most urbanized states homicides were consistently high throughout the period. Another possible explanation is that a state’s rate of urbanization may be a proxy for the state’s rate of modernization, whereby modernization is amply understood as development of social, political and economical institutions and modes of production and consumption. Hence, as a state becomes more modern, its citizens may be more inclined to resort to the legal system to solve their conflicts rather than resorting to violent methods.
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