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Abstract: Violence has been identified as an obstacle to economic growth in Mex-
ico, and the purpose of this article is to 1) explain the high rate of homicide in
Mexico and 2) estimate the impact of violence on the economy. An equation that is
similar to Becker’s equation was defined, and it incorporates the benefits and costs
of committing criminal activity; the estimates were performed with a dynamic panel
of quarterly data from 32 federal entities. The study shows that a higher sentenc-
ing rate could inhibit the emergence of violence, whereas a higher rate of labor
participation incentivizes additional criminal activity. In addition, it has been dem-
onstrated that an increase in crime negatively impacts salaries as well as the rate of
employers. Despite the strong inertia of violence, the homicide rate may be reduced
if the sentencing rate is increased and economic growth is improved, which would
reduce unemployment.
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Resumen: La violencia se identifica como un obstidculo para el crecimiento
econdmico en México. Este articulo tiene un objetivo doble: 1) explicar la alta inci-
dencia de homicidios y 2) estimar el impacto de la violencia sobre la economia. La
ecuacion utilizada a la Becker se compone de los beneficios y costos de optar por
la actividad criminal. La estimacidn se realizé con un panel dindmico con datos tri-
mestrales de las 32 entidades federativas. Se hallé que una mayor tasa de sentencias
podria inhibir el surgimiento de la violencia, en cambio una mayor tasa de partici-
pacion laboral incentiva mayor incidencia delictiva. También se encontré que un
aumento del crimen incide negativamente sobre el salario y la tasa de empleadores.
A pesar de la fuerte inercia de la violencia es posible reducir la tasa de homicidios si
se logra incrementar la tasa de sentencias y un crecimiento econémico que permita
reducir el desempleo.
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The worst thing that can happen in the name of science...
is when the system becomes all-important.

We always looked for the element of crime in society.
But why not look in the very nature of man?

Lars von Trier (1984) The Element of Crime

» [Introduction

It has been documented that lower levels of violence in Latin America would lead to
more capital accumulation and, in turn, generate increased growth and GDP per capita
throughout the region (BBVA Research, 2010). Several approaches explain the rela-
tionship between high violence and low economic growth. Mehlum et al. (2005) offer
a poverty-trap model that directly incorporates criminal activities into the analysis.
According to this model, criminal activities lead to insecurity, which incur protection
costs that impede greater economic growth. This model assumes that profitability is a
determinant of economic activity to the extent that crime implies greater costs or lower
expected returns and thereby reduces economic growth.

From the dominant perspective, entrepreneurs invest to generate profits. Financing
costs and potential profits are two relevant determinants of investment decisions. The
relationship between investment and the first determinant is negative because lower in-
vestment leads to costlier financing, whereas the relationship between investment and
the second factor is positive because more investment will increase potential profits,
similar to the sequence of events that occurs in growing economies. However, other
factors, such as uncertainty and the state of public insecurity, are necessary to fully
explain investment decisions. In particular, Robert Barro’s model serves as a basis for
evaluating the economic impact of violence (Brunetti ef al., 1998) such that the eco-
nomic factors can be differentiated or isolated from the factors associated with violence.

In a global survey, Brunetti et al. (1998) confirm that entrepreneurs invest below
their optimal levels because of a lack of credibility regarding law enforcement. In par-
ticular, this lack of credibility pertains to the subjective variables that determine the de-
gree of uncertainty faced by entrepreneurs. Just as crime could explain declining levels
of economic activity, the existence of crime and violence can also be explained using
economic variables. In fact, public insecurity has a similar level of explanatory power,
which shows that a weak internal market limits economic growth (Banco de México,
2010-14). Using municipal data, Robles, et al. (2013) found substantial negative ef-
fects due to violence on labor market participation, unemployment, decision to start a
company, and income; they claim that in Mexico the growing rivalries between drug
trafficking factions have resulted in an unprecedented increase in the levels of violence.
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A more eclectic quantitative study about the causes of violence in South America
(Salama, et al., 2007) tests separately the impact of economic variables on homicides,
on one hand, and growing urbanization and inequality, on the other. This evidence is
consistent with the association between high crime rates and low confidence in the po-
lice found in rapidly growing Latin American cities (Gaviria and Pagés, 2002). Unlike
Salama et al. (2007), we did not explore variants of the crime conventional approach,
but we found helpful the comparison of our estimates with theirs.

The dominant economic model for analyzing criminal activity was proposed by
Gary Becker. Becker assumes that criminal conduct is rational, but he also recognizes
that people have moral and ethical constraints and do not always commit crimes, even
though crime may benefit them, and the risk of being caught may be negligible (Becker,
1993). Just as scholars do, we focus on the notion that certain individuals become
criminals because there are more financial benefits (or other types of benefits) to crime
than legitimate work, even when considering the probability of being caught and the se-
verity of the resulting punishment. According to Eide (2000: 363), it has been difficult
to analyze statistically ethical and moral constraints, probably because of the limited
variability between statistical units that make it hard to produce precise estimates.

The above mentioned approach suggests that the economic variable that explains
criminal activity is income or wealth inequality because greater inequality leads to
greater financial benefits from criminal behavior. Although this link exists between
inequality and crime, there are other non-economic factors that are also interacting
with one another. Becker (1993) himself explains that “the amount of crime is not only
determined by rationality and preferences of those who might become criminals but
also by the economic and social environment created by public policy”. Goran Hol-
mgqvist (2000) discusses various social aspects that could be correlated with income
inequality and that could provide the link between inequality and crime. For example,
this researcher proposes that a society with a high concentration of income would prob-
ably also have wide swaths of marginalized and underserved populations. In particular,
greater inequality translates into greater financial benefits to be gained from criminal
activity. In addition, the low moral thresholds of certain people (i.e., a general belief
that the egalitarianism of the society has been violated) coupled with a combination
of the aforementioned factors and rising inequality would promote higher crime rates.

There could be evidence of a lower moral threshold in Mexico after 2008, when
there was a disruption in violence. Indirect data taken from Latinobarémetro suggest
a change in dissatisfaction with democracy. Those “somewhat satisfied” and “not sat-
isfied” with democracy increased 3.1 percentage points from 73.5% to 76.6%, from
2004-2007 to 2009-2011. There was also an increase in those who answered that “Mex-
ico is governed for the benefit of the powerful” from 76.3% to 79.6% (+3.3 percentage
points) in the same periods. These components are difficult and costly to collect in a
quarterly data basis. As far as we know, this kind of information is not available. There-
fore, our estimate focuses on economic variables and sentencing rates.

This article intends to 1) explain the high rate of homicide in Mexico and 2) esti-
mate the impact of violence on the economy. The remainder of the article is structured
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in four sections. First, the study presents an economic model to explain the variation
in criminal activity. The estimates and results are then demonstrated, and the impact of
crime on salaries and employer rates is then assessed. The article concludes by showing
that there is evidence to support the Beckerian hypothesis for the factors that promote
and inhibit criminal activity in Mexico.

» The Economics of Crime

Multiple attempts grounded in economic theory have been made to explain criminal ac-
tivity using the principles of rationality, equilibrium and efficiency. A person’s decision
to participate in legal pursuits or criminal activity is a response to incentives based on
income opportunities that are both formal and criminal, as well as by sanctions stipu-
lated by the judiciary. The purpose of using economic tools is to determine the efficacy
of various anti-crime policies. This economic explanation does not evaluate issues of
morality to explain why some people commit crimes and others do not.

Broadening the perspective from the individual to a general equilibrium scheme
allows for a comprehensive economic explanation of the determining factors behind
criminal activity. It is assumed that a given individual selects the action that gives
him the greatest expected outcome between legitimate work and crime (Laing, 2011).3
Crime is individually rational when EU, > EU,, where EU, is the outcome from
choosing crime and EU, is the expected outcome from formal employment; substitut-
ing EU, and EU,, crime is a valid option if

(1 (1-m)U(a)+xaU(a—s)—U(w) >0

where 77 is the probability that a criminal is captured committing a crime. The crimi-
nal with the probability 1 — 7 is not apprehended and enjoys a profit of $o; with the
probability 7, the criminal is caught and his outcome is U(a —s), where s captures
the severity of the legal sanctions. EU, = U (w) captures the opportunity cost of crime.
The greater an individual’s aversion to risk, the greater the weight he places on the bad
outcome, U(or —s) [Laing, 2011].

Equation (1) establishes that greater remuneration w from formal employment can
inhibit crime. Other variables that might stop crime are an increase of 77 or s. However,
an increase in profit (loot) ¢¢ promotes an increase in criminal activity.

From a general equilibrium perspective, the actions of individuals are assumed to
be rational and consistent in the aggregate (Laing, 2011). Because people can choose
from various activities, the aggregate population N is the sum of individuals who work
a legal job (L) and those who participate in criminal activity (C), where N = L + C. For
simplicity, it is assumed that a situation of risk neutrality is observed, where U(x) = x,

3 We follow Derek Laing (2011) model for two reasons: a) it synthetizes why an increase in expected criminal
income, relative to opportunity cost, increases crimes; and b) unlike the conventional approach, D. Laing
proposes a general equilibrium approach.
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which implies that people make decisions based on their expected consumption levels.
A net profit function is used to determine the model equilibrium as follows:

(2) G=EU,—EU =0—-7T-5s—w

Equilibrium is achieved when G = 0, which means that there are no incentives to
change activities because the net profit from crime is exactly zero. Assuming that the
values of &, 7z and s are provided, the function G is equal to zero when w is at a certain
employment rate level L, * (Laing, 2011). Outside of equilibrium, if G > 0, there will
be individuals seeking to participate in criminal activities that provide a greater in-
come. The incentive will be increasingly reduced as less formal employment provides
increases of w. If G < 0, individuals prefer formal employment that provides greater
income than crime; thus, a greater volume of employment will place downward pres-
sure on salaries until equilibrium is reached at G = 0.

In a comparative statics analysis, a shift of the labor demand to the right, due to
technological progress or the creation of new companies, will result in G > 0 because
there will be higher salary levels at any employment level resulting in the convergence
to another equilibrium level. This new equilibrium is more desirable because there are
higher employment levels relative to criminal activity in comparison with the initial
equilibrium.

» Data Description

The main variable of interest is the number of homicides per 100,000 inhabitants ().
This indicator is constructed with data from the Mexican National Institute of Statistics
and Geography (INEGI, by its acronym in Spanish). The following three explanatory
variables were obtained from the employment survey performed by INEGI: unemploy-
ment rate (), average monthly salary (w) adjusted to constant 2010 prices, and gross
labor participation rate (% Economically Active Population/Total Population), which
was named y; to denote that this is an indicator of economic activity. The Becker effect
(7r) was the proportion of convictions per homicide.

Table 1 shows the mean values of the variables used in the dynamic panel estimate.
The values correspond to the 2005-2012 period, which covers two stages. The first
stage corresponds to a relatively stable number of homicides per 100,000 inhabitants,
and the second stage corresponds to high homicide rates (Figure 1). The estimations
incorporated a broader time horizon covering the 2001-2012 period.

The effects on three explanatory variables are estimated to assess the impact of
crime (Table 6): a) salaries, b) the employer rate per 1,000 inhabitants (based on the
employment survey performed by INEGI), and c) mortgages per person classified with-
in the economically active population, with the credit amount expressed in constant
2010 prices (based on information from the Bank of Mexico).
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Table 1
Descriptive statistics of the selected indicators within Mexico

Homicide rate  Participation Sentencing rate Log of wage Unemployment

M rate (%) ¥ T w rate (%) u
2005-2007 Mean 8.10 42.03 8.08 3.73 3.28
2010-2012  Mean 23.70 43.51 3.41 3.69 4.99
2005-2012 Mean 15.74 42.80 5.61 3.71 4.20
Median 9.52 42.36 3.85 3.70 3.99
Maximum 223.52 51.77 200.94 3.96 9.61
Minimum 0.09 34.22 0.05 3.46 0.73
Std. Dev. 20.50 3.19 8.46 0.09 1.67

Source: Authors’ research results are based on INEGI data, mortality statistics and employment survey. Sentencing
rate (77) is the proportion of convictions to homicides.

Figure 1
Homicides per 100,000 inhabitants in Mexico
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Note. Average of 32 federal entities.
Source: INEGI data on deaths caused by homicide.

n Estimation and Results

The proposed econometric exercise is designed to explain the evolution of violence
in Mexico based on economic variables. The homicide rate shows a major rebound
in 2008 (Figure 1). Capturing the phenomenon of violence through statistics is not a
simple task. Salama and Camara (2007) have provided warnings of the difficulties of
measuring various facts and degrees of violence and indicated that there are problems
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with collecting and documenting the same event. One way to successfully resolve these
difficulties is to use the homicide rate as a proxy for violence, which is generically
referred to in the literature as crime (Greenberg, 2001; Holmgqvist, 2000). Thus, the
homicide rate per 100,000 inhabitants is used as a proxy for crime.

Two characteristics are central to criminal activity: important seasonal variations
and notable differences in crime, although some regions have apparently similar eco-
nomic characteristics (Laing, 2011). The method of panel estimation can help solve
this problem. An estimation of the model parameters according to Equation (3) is of
particular interest in the present case.

3) Vi =Yi-1Y +X,‘rﬂ +u; +€;

where i ={1,..,32} and ¢ ={1,..,T}. By construction, f, is correlated with the
unobserved individual-level effect u;. The model is expressed according to first differ-
ences by using instrumental variables to avoid inconsistent estimators. The generalized
method-of-moments (GMM) estimators are applied because there are more instruments
than parameters. The estimate is used according to the proposition by Arellano and
Bond (1991), in which moment conditions are created using lagged levels of the depen-
dent variable with first differences of the errors €;, and the first differences of strictly
exogenous covariates are also used to create moment conditions.

It is assumed that the labor participation rate is a predetermined regressor because
it is possible that €; may affect x; when s > t. Furthermore, it is assumed that the
sentencing rate is an endogenous variable because factors explaining the homicide
rate by design also impact the sentencing rate. All necessary instruments were used
to achieve an efficient estimate. The estimator recognizes that if the autoregressive
process is too persistent, then the lagged-levels are weak instruments. Thus the nec-
essary instruments were provided on the assumption of no serial correlation. Stata’s
Arellano-Bover/Blundell-Bond estimator uses additional moment conditions in
which lagged differences of the dependent variable are orthogonal to levels of the
disturbances (Drukker, 2008). To obtain these additional moment conditions, they as-
sumed that panel-level effects are unrelated to the first observable first difference of
the dependent variable.

The empirical equation is as follows:

4) i = o + Ui Y +y,‘rﬂ1 +7Zitﬁ2 +Wirﬂ3 + Mitﬁzl +d: + €

where i is the index for the federal entity, ¢ is the time index, g is the homicide rate
per 100,000 inhabitants, 7z is the proportion of convictions to homicides, y is the gross
labor participation rate, w is the logarithm of mean salaries, u is the unemployment rate,
d, captures a fixed effect, and €; is the random term in the equation.

There is a high persistence of homicide rates. The parameter ¥ = 0.873 indicates
that 87.3% of the homicide rates in #+1 depend on the value observed in ¢. The exis-
tence of a strong inertia process justifies the dynamic panel estimate. Contrary to ex-
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pectations, the high rate of persistence did not halt the increasing homicide rate, which
multiplied by a factor of 3.5 between 2007 and 2010, achieving rates well above those
observed in previous years. Each year, the homicide rate increased by 2.96 points be-
tween 2007 and 2012.

Table 2
Estimated coefficients

| Response of homicides to an impact from:

Auto-regressive  Economic activity Becker effect Salaries Unemploy-ment
term y ﬁl ﬁz ﬁz rate ﬁzz
Coeff. 0.873 0.232 -0.129 -3.410 0.484
s. e. 0.043%* 0.072%* .0427%%* 3.574 0.250*

Note: ** p < 0.01, ¥*p < 0.06. Stata GMM system estimator. Robust std error. Arellano-Bover/Blundell-Bond
linear dynamic panel-data estimation. Predetermined variable: y = labor participation rate. Endogenous regressor:
7. The constant term of the equation is not reported. Number of instruments: 1700. Xy, (prob.) = 1894 (0.00).
Number of groups = 32. Observations per group = 51. Observations = 1632. Test for zero autocorrelation in the
first-difference errors: AR(.) = prob., AR(1) = 0.0153, AR(2) = 0.8687.

The estimated equation closely reproduces the evolution of the homicide rate. Table
1 shows the mean values for the entire period as well as a comparison of the homicide
rate in the stable stage of 2005-2007 with that of the high rates observed in 2010-2012.
In each of the comparisons, the prediction is close to the value reported by the statisti-
cal office (see Table 3). Apart from the significance of the autoregressive term (1),
the increase in crime can also be explained by the economic activity (y:) and the sen-
tencing rate (77;). According to the theory, an increase in economic activity (i.e., the
gross labor participation rate) represents a greater amount of resources that can be
stolen by means of illicit activities. This positive relation was verified with 8, = .232,
with each percentage point of increased economic activity leading to an approximate
increase of 1/4 of a point in the homicide rate. In addition, it could be expected that an
increase in the standard error of the sentencing rate 0, = 8.46 will reduce the homicide
rate by 1.09 points.

The panel estimate does not indicate that the mean salaries had a statistical signifi-
cance. The profits of crime and opportunity costs are denoted as monetary variables in
the theory. Moreover, the estimate quantifies the significant variables in terms of vol-
ume, such as the gross labor participation rate and unemployment rate. The variations
of output and salaries per person were not able to describe properly the changes in the
homicide rate of Mexico.

A method of preventing increases in violence is to prevent increases in the unem-
ployment rate because the estimates reveal a direct but weak link (p = 0.054) between
unemployment and violence. Assuming that 3, = 0.484 is valid, each percentage point
decrease in the unemployment rate would reduce the homicide rate by approximately
half a point. The relevance of the unemployment rate for explaining criminal activity
is reported in Gould et al. (2002, cited in Laing, 2011). The evidence mentioned by
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the authors is the decrease in property crimes in the 1990s, which occurred because of
a significant decrease of the unemployment rate in the United States. Their estimate
shows that when the unemployment rate is reduced by 1.0%, crimes were reduced by
2.2%. In another study (Haddad et al., 2011) with panel data on Iran, an increase of
1.0% in the unemployment rate was reported as increasing burglaries by 0.13%. These
numbers allow us to contextualize our findings on unemployment and crime in Mexico
and show that our results are consistent with international results.

From 2007 to 2010, the homicide rate increased by 15.59 points. This significant
increase could be explained by an increased rate of gross labor participation rate and
possibly by an increased unemployment rate (see Table 1 and the final row of Table
3). Violence also increased as a result of reductions in sentencing rates caused by the
following two trends: increased number of homicides and decreased number of convic-
tions. Taken together, the country had less of a capacity to process criminal acts, which
statistically confirmed the increased number of crimes committed.

Table 3
Model fit. Homicide rate prediction
Mean Actual Fitted
2005-2012 15.74 15.76
2005-2007 (a) 8.10 8.46
2008-2009 15.27 14.47
2010-2012 (b) 23.70 2391
(b)-(a) 2010-12/2005-07 15.59 15.45

Source: Authors’ research based on panel data estimates.

The panel, which was estimated for the complete period from 2001 to 2012 and
is verified in Table 3, closely describes the evolution of the homicide rate. Compari-
sons within the sample period have a lower performance. When crime acceleration
(ca. 2009) is compared with the stable period from 2005-2007, the prediction tends to
underestimate the observed value of homicides. The opposite result (overestimation) is
obtained when comparing the period of high homicide rates (ca. 2011) with the transi-
tion period from 2008-2009 (see Figure 1). This model limitation appears to be lower
because it manages to successfully capture the rapid transition from low homicide rates
in 2007 to high homicide rates in 2012 (Table 3).

The results of the estimation suggest that increased economic activity induces high-
er criminality rates, which is explained by the theory as being related to an increased
potential to obtain illicit profits. The present study also found that the Becker effect is
an effective deterrent of increased criminal activity. To counteract the rise in criminal-
ity, the sentencing rate should rise at a sufficient speed to create a demonstration effect
that indicates a lack of tolerance for crime by the judiciary. Unfortunately, the wave of
violence in Mexico after 2008 occurred simultaneously with a decreasing trend in the
number of convictions. The estimate indicates that it is possible to achieve economic
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growth with a controlled level of violence if and only the judiciary system is able to
efficiently process criminal offenses.

In South America, Salama and Camara (2007) estimates by groups of countries re-
vealed that a higher gross domestic product (GDP) could increase or reduce criminality
(Table 4). The Mexican case shows that economic activity has a positive effect on the
homicide rate. Mexico resembles Bolivia and Colombia, two countries that have high
levels of violence and are major drug producers. For the group formed by Argentina
and Uruguay, the GDP per capita has a negative effect on homicides, perhaps because
these countries possess high human development indicators and high rates of secondary
schooling. Finally, the GDP per capita in Brazil and Chile has no significant effect on
the homicide rate. These two countries have more efficient judicial systems, and Brazil
stands out for its high level of income inequality (Salama, et al., 2007: 62). Therefore,
based on the comparison between Mexico and South America, economic growth is not
shown to have a definitive one-way effect on crime. The evidence indicates that context
has a decisive influence on the relationship between the economy and violence.

Table 4
Comparison of estimates of income elasticity in relation to the homicide rate.
Mexico South Bolivia and Argentina, Chile Brazil and
America* Colombia and Uruguay Chile
0.729 -1.72 0.59 -0.30 0.16
(-3.22) (-3.06) (-4.27) (-1.81) (n.s.)

*n = 10 countries. Source: Salama and Camara (2007) except for Mexico, which was calculated by the author
using labor participation instead of GDP. The z-statistics are shown in parenthesis. The sample of 10 countries in
South America offers an estimate with the Beckerian effect; thus, the equation includes a variable that measures
the effectiveness of the repression of crime, which is calculated as a percentage of the homicide cases solved with
respect to the total number of homicides. After including this variable, the figure changes from -1.72 to -2.57,
which is statistically significant at 1%.

n  Economic Consequences of Crime

The previous sections attempted to clarify the economic determinants of criminal ac-
tivity, which is different from the impact of crime on the economy. Three performance
variables were selected to determine the impact of crime on the economy: 1) mean sala-
ries, 2) proportion of employers in the entire population, and 3) housing loans within a
proportion of the economically active populations as a proxy for investment in capital
goods. All three variables are used to provide a broad picture of the economic conse-
quences of crime. The following specification was calculated:

(5) Zil = 0o +Zia Y +,Uizﬁ1 +xitﬁx +0,+€,

where m = 1,2,3 according to the performance variable z in question, i is the index for
the federal entity, 7 is the time index, 4 is the homicide rate per 100,000 inhabitants,
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x represents a set of control variables, &; captures a fixed effect, and €; is the random
term of the equation.

A test for Granger causality in a panel framework. Given the standard Granger causal-
ity definition, for each section i € [1,N], we say that the variable (L, is causing z;,if
we are better able to predict z;; using all available information than if the information
apart from (4, had been used. Hurlin and Venet (2001) consider a VAR representation,
adapted to a panel data context. For each section i we have, Vz € [1,T].

(6) Zir = Zf:lY(k)Zi,z—k + Z£=O¢(ik)ﬂi,t—k + Vi

with v,, = o, + &€, where &, arei.i.d. (0,0?2) and the individual effects & are assumed
to be fixed. We assume that the autorregresive coefficients Y’ and the regression coef-
ficients slopes @ are constant Vk € [1,p]. We also assume that parameters Y are
identical for all sections, whereas the regression coefficients slopes @’ could have a
section dimension.

The introduction of a panel data dimension allows using both cross-sectional and
time series information to test the causality relationships increasing the degree of free-
dom and reducing the collinearity among explanatory variables (Hurlin and Venet,
2001). The homogeneous non causality (HNC) test consists in testing linear restrictions
on parameters @"’. We have to test whether or not the regression slope coefficients as-
sociated to ;. are null for all section i and all lag k. In (6), the corresponding test is
defined by

He@® =0 vie[1,N], Vke[lp]
H:@P #0  3(ik)

The Wald statistic is presented in Hurlin and Venet (2001). If we reject the null
hypothesis of non-homogeneous causality (HNC), the more plausible is that some co-
efficients ¢! are different for each section.# If the Wald statistic is not significant, the
conclusions would be that variable i is causing variable z in the N cross sections in a
totally homogenous manner.

Table 5 shows the results of the HNC hypothesis for the case of: 1) mean salaries,
2) proportion of employers, and 3) housing loans. For the Granger causality tests the
concomitant Wald statistics are reported with the corresponding significance levels de-
noted by asterisks. The HNC hypotheses result in the following ways: 1) the hypothesis
that homicide rate does not cause mean salaries is strongly rejected, irrespective of the
number of lags included. Conversely, this hypothesis can be rejected only for three
lags at the 10% significance level; 2) the hypothesis that homicide rate does not cause

4 Itis also possible to find homogeneous causality; this is, all the coefficients @} are identical for all lag k and
are non null. However, in this study it is not necessary to know if causality is homogeneous or non homoge-
nous for all lag k, we only need to identify the existence of causality.
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proportion of employers is rejected for lags two and three at 5% and 10% level, re-
spectively. The opposite hypothesis (L"+ £)is not rejected for any lag. Unexpectedly,
3) the hypothesis that homicide rate does not cause housing loans is weakly rejected
only for one lag at 10% level, while the contrary is strongly rejected, irrespective of the
number of lags included.

In sum, we can only determine economic consequences of crime on the first two
variables (wage and employer rate). The Granger causality test does not support that
crime causes housing loans, but the opposite. This evidence excludes housing loans as
a measure of the crime impact.>

Table 5
Non-homogeneous causality test results
Mean salaries Proportion of employers Housing loans
Lags oW w L UL L' »u U»H H» U
1 18.04%#* 0.21 1.95 2.39 3.47% 14.55%%#%
2 11 11%%* 1.14 3.01%%* 1.51 1.67 7.16%%*
3 8.29%#* 2.51% 2.51% 1.20 1.71 4.73% %%

Significance is denoted by ***1%, **5%, and *10%. F-statistic reported. Cross-sections included: 32. Total panel
(balanced) observations: 1536.

Table 6
Effects of an increase in the homicide rate on economic variables
Dependent variable (1) 2)
w L
Log of monthly wage Employers per 1000 inhab.
Homicide rate -0.00006* -0.012%*
(per 100,000 inhab.) (0.00003) (0.003)
AR(1) 0.771%* 0.451%*
s.e. (0.023) (0.023)
AR(2) - 0.176*
n.e. -- (0.189)
Regressors included Years of schooling(+)*, Years of schooling (+)*,
unemployment rate (-)* log of GDP per capita (+)*
Observations 1720 1984
Xivaa (prob) 2264 (0.000) 755.5 (0.00)
Entities 32 32

Note: * p <0.05, standard errors are in parenthesis, n.s. = non-significant at 5%.

5 A study published by BBVA Research (2011) found that the populations in the less violent states in Mexico
responded favorably to reduce crime by buying more houses. In contrast, in the most violent states of the
country, a reduction in homicide rates hardly affected the willingness to purchase a home. This analysis di-
vided the 32 states of the country into two groups: the five most violent states (Baja California, Chihuahua,
Durango, Guerrero and Sinaloa) and the remaining states.
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The estimate method is a dynamic panel, which was shown in the previous section;
therefore, a robust variance-covariance matrix of the estimators is used such that the
errors do not need to follow a normal distribution or be identically distributed from one
observation to the next. This estimation is robust for a heteroscedasticity of errors (Sta-
ta, 2013). Table 6 shows the results of the homicide rate, which are based on the three
chosen variables, as well as the parameters of the autoregressive terms. The first result
shows that an increased homicide rate generates a small salary reduction; however, this
result is not statistically significant. An increase equivalent to the standard deviation
(20.50) in the homicide rate is estimated to reduce the mean salaries by approximately
0.13%. This estimate is consistent with that of Robles et al. (2013) in significance and
negative value, although the magnitude reported by Robles et al. is many times higher
than the results reported in Table 6. A possible explanation of this significant difference
is that Robles et al. did not use control variables to isolate the effects of violence; thus,
their estimate could have been affected by other factors that would have had an impact
on the changes in salaries.

A second impact of the homicide rate is the reduction of the employer rate per
1,000 inhabitants, the hiring rate in exchange for an economic remuneration of money
or in specie. An increase of the homicide rate by one standard deviation would lead to
a reduction of the employer rate by a quarter of a point (0.254). Considering that the
average population within the federal entities is 3.45 million, an increase in violence by
one standard deviation would reduce the number of employers by 876 individuals. Re-
searchers Robles et al. (2013) also found a negative relation (-0.04) between homicide
rates and the employer rate, with their sample for Mexico containing municipal level
data and converging on the 2001-2010 period.

Presumably, small national businesses will invest in safer assets rather than in the
optimal projects for protection purposes. They face more limitations and uncertainty,
and their investment decisions will be inefficient because the asymmetrical conditions
of their environments will lead them to invest smaller amounts of capital (Brunetti
et al., 1998). The effects of violence are associated with the alternatives available to
people or organizations. Low-income segments of the population and small domestic
companies have fewer alternatives such that changes in the safety of their conditions do
not appear to substantially influence their decisions. For these populations and compa-
nies, the resource allocations could be inefficient, and the expected welfare conditions
are lower in the medium and long term.

Another important distinction is found by comparing the options of foreign inves-
tors with the options available to domestic investors. Brunetti et al. (1998) argue that
the alternatives of the domestic investors are bound to the organization’s immediate
territory such that they have less available information and fewer resources. In contrast,
larger companies and multinationals can compare the conditions of various countries
and have the knowledge and resources needed to invest abroad. Likewise, large com-
panies have more resources, which can be used to provide more protection and even to
influence public budgets.
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a Conclusions

Violence in Mexico was studied using a Beckerian approach to specify the benefits and
potential costs of a criminal. Empirical dependent variable was the rate of homicides
and the main source of economic information was the employment survey. The results
confirm that a growing economy tends to generate a higher rate of crime. In Mexico,
the crime received an extra boost because the number of sentences decreased, while
increased violence, reducing the probability of punishment for the benefit of offenders.
Wages seen as a deterrent was not statistically significant. The impact of violence on
wages, the rate of employers and housing loans were also estimated. Evidence suggests
that a strategy to reduce crime could be articulated through the reduction of the unem-
ployment rate and a higher rate of sentences.

It was observed that a reduction in violence would have a positive impact on the
average wage and the rate of employers, in both cases, helps strengthen the local econ-
omy. In this paper it was assumed that all economic actors are equally likely to be
victims of crime. There is evidence to hypothesize that the cost of crime is distributed
asymmetrically. It requires further research to determine the welfare loss caused by the
violence in Mexico.
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s Annex Table

Descriptive statistics of the selected indicators within Mexico

Homicide rate Sentencing Unemployment
(per 100 000) rate* rate %
Mean Std. Dev. Mean Std. Dev. Mean Std. Dev.
Aguascalientes 4.8 29 8.3 5.8 5.9 1.1
Baja California 26.9 16.6 6.1 3.6 4.0 1.8
Baja California Sur 6.2 1.9 13.2 53 4.0 1.8
Campeche 6.4 2.4 4.9 1.9 2.5 0.6
Chihuahua 77.3 59.8 0.4 0.4 5.3 2.3
Chiapas 6.5 3.6 9.0 35.1 2.3 0.4
Coahuila 14.0 13.1 7.5 9.5 6.0 1.3
Colima 15.5 11.7 20.5 12.9 3.7 0.8
Distrito Federal 10.8 1.7 5.6 1.3 6.1 0.7
Durango 37.7 28.8 1.4 1.2 4.9 1.3
Guerrero 11.6 54 5.3 2.4 1.7 0.6
Guanajuato 26.1 13.8 0.6 0.3 4.9 1.3
Hidalgo 4.2 2.1 6.2 2.5 4.1 0.9
Jalisco 11.4 6.0 4.5 1.8 4.3 1.0
México 13.1 3.1 1.4 0.4 5.7 0.9
Michoacan 17.6 4.1 2.3 1.0 3.1 0.6
Morelos 17.2 11.3 2.3 2.3 33 0.7
Nayarit 23.8 17.5 4.0 2.5 3.7 1.1
Nuevo Leén 16.0 16.4 3.1 2.5 5.6 1.1
Oaxaca 16.1 2.4 1.2 0.3 2.2 0.5
Puebla 6.3 1.0 3.6 0.9 3.7 0.6
Querétaro 4.5 1.3 10.2 3.6 5.1 1.5
Quintana Roo 9.7 3.0 4.4 2.0 3.8 1.1
Sinaloa 40.7 26.3 1.2 0.9 39 1.0
San Luis Potosi 9.7 52 7.7 43 33 0.7
Sonora 16.9 6.4 6.0 2.4 5.0 1.7
Tabasco 7.5 1.9 35 1.2 5.1 1.5
Tamaulipas 19.1 14.6 6.3 6.1 5.7 1.4
Tlaxcala 52 1.9 4.8 22 5.7 1.0
Veracruz 7.5 3.8 32 1.6 2.9 0.7
Yucatdn 2.2 0.7 15.0 6.7 2.6 0.4
Zacatecas 11.2 9.6 5.6 3.7 4.5 1.3
All 15.7 20.5 5.6 8.5 4.2 1.7

* Sentencing rate = Judgments / homicides; Observations 1024 = 23x32,
Sample: 2005Q1 2012Q4.



