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A growing body of evidence suggests that criminal organizations across the Global South actively exploit
natural resources in the communities where they operate with important sociopolitical consequences. In
this article, we investigate the case of Mexico where the incursion of criminal groups into the mining and
export-agricultural sectors impacts violence at the local level. We propose two mechanisms that explain
why criminal groups diversify. First, the war-profit motive suggests that competition and state repression
prompt criminal organizations to look for non-traditional sources of incomes and to build up their
violence-making capacities. Second, the governance motive suggests that extracting rents from key
industries represents a strategy for these organizations to establish territorial control in local communi-
ties. Using homicide data from 2007 to 2011, we demonstrate that access to primary sector revenues is
associated with higher levels of violence among Mexican municipalities. Using qualitative evidence from
Michoacán, we show how the introduction of criminal governance systems to rural areas was a key factor
in explaining why criminal groups diversified toward mining and export-agriculture.

� 2021 The Author(s). Published by Elsevier Ltd. This is an open access article under the CC BY license
(http://creativecommons.org/licenses/by/4.0/).
1. Introduction

In 2014, a high-ranking official in Mexico’s federal government
recognized that drug trafficking was no longer the main source of
income for some criminal organizations in the country (Castillo,
2014). This official specifically referenced Los Caballeros Templar-
ios (The Knights Templar), a criminal group based in the south-
western state of Michoacán that had diversified its profit-making
activities from producing methamphetamines to illegal mining,
logging, and protection rackets. This interview occurred a year
after a revolt erupted in the state, in which local agricultural elites
organized vigilante groups to fight back against violence and extor-
tion they had experienced from the Knights Templar (García-Ponce
& Lajous, 2014).

How does access to revenues from natural resources affect
levels of criminal violence? A growing body of evidence suggests
that criminal organizations across the Global South have turned
towards different economic sectors to diversify their revenue-
generating portfolios (Bergman, 2018; Nellemann et al., 2016;
2020). In the case of Mexico, some scholars cite prolonged con-
flicts, the fragmentation of criminal organizations, and falling prof-
its from drug markets as the key drivers of this phenomenon
(Calderón et al., 2020; Felbab-Brown, 2019; Guerrero Gutiérrez,
2011; Magaloni et al., 2020). Yet, there is insufficient theorization
on the mechanisms that connect criminal diversification, particu-
larly towards natural resources, to violence.

Furthermore, quantitative evidence on this relationship has
been limited for two reasons. First, existing research on the
resource-violence connection tends to focus on civil war contexts.
In contrast, settings dominated by criminal violence have received
far less attention. Second, explanations of criminal violence in
Mexico emphasize violent competition among criminal organiza-
tions and the effects of state repression against criminal groups
as the main drivers of violence in the country (e.g., Durán-
Martínez, 2018; Flores-Macías, 2018). Hence, both strands of
research have overlooked the intersection between organized
crime, natural resources, and violence.

We address these gaps in the literature by drawing on two bod-
ies of work. First, the resource-conflict literature has shown a
strong association between the presence of natural resources and
the onset, duration, and intensity of civil wars and other types of
conflict (Collier & Hoeffler, 2004; Fearon, 2005; Ross, 2004). At
the subnational level, scholars have studied how criminal and
other armed non-state actors compete for the extraction and prof-
its from minerals and oil resources (Dube & Vargas, 2013; Rettberg
et al., 2018; Stoop et al., 2019). Second, according to an emerging
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literature on criminal governance, criminal organizations across
Latin America actively exert territorial control in the communities
and regions where they operate. This includes, for example, captur-
ing local governments, establishing legitimacy among the locals,
and taxing a variety of economic activities (Arias, 2017; Magaloni
et al., 2020; Trejo & Ley, 2020). Hence, the main research question
of this article is, how does access to revenues from natural
resources affect levels of violence in settings dominated by crimi-
nal organizations?

Mexico represents an ideal case to study the relationship
between criminal diversification, natural resource extraction, and
violence for two main reasons. First, the country is a major expor-
ter of primary commodities ranging from copper and silver to var-
ious food crops. Moreover, Mexico has become increasingly
dependent on exports since the implementation of trade reforms
between the 1980s and 1990s (Moreno-Brid & Ros, 2009). Second,
since the mid-1990s, criminal groups in the country have under-
gone a process of paramilitarization resulting from inter-group
divisions and clashes with the state’s armed forces (Trejo & Ley,
2020). The escalation of state repression against criminal networks
since late 2006 only intensified these processes. As a result, the
incentives for criminal organizations to diversify away from drug
trafficking have only become stronger.

In this article, we advance two arguments. First, we posit that
access to revenues from valuable commodities, such as metals
and agricultural goods for exports, are associated with higher
levels of criminal violence. These resources and production chains
tend to be concentrated among a small set of producers, which
makes them susceptible to capture or taxation by criminal orga-
nizations. Second, we suggest two mechanisms that explain this
relationship: the war-profit motive and the governance motive.
According to the former, competition among criminal organiza-
tions has led some of these groups to expand their profit-
making activities into new economic sectors, including natural
resources. Regarding the latter, capturing rents and production
chains from key industries represents a strategy for criminal orga-
nizations to establish territorial control in local communities,
which in turn allows them to secure a steady stream of rents
from their subjects.

We employ a mixed-methods approach to test the empirical
validity of these claims. From a quantitative perspective, we ana-
lyze the relationship between revenues from mining and agricul-
tural commodities and violence for a panel of 2,450 Mexican
municipalities from 2007 to 2011. Our results suggest that
access to revenues from natural resources is associated with dif-
ferences in violence rates among municipalities, but not changes
within municipalities. This correlation is positive and strong,
even after controlling for socioeconomic and strategic covariates,
spatial dynamics, and municipal and year fixed effects. This asso-
ciation is also higher for our measures of mining revenues than
for agricultural revenues. From a qualitative standpoint, we
explore the relationship between criminal diversification, vio-
lence, and criminal governance in Michoacán, a state with both
a sizable endowment of these commodities and an important
criminal presence.

The article proceeds as follows. In the next section, we discuss
the existing literature on the drivers of criminal violence in Mexico,
followed by our conceptual framework for understanding the rela-
tionship between natural resources and criminal activities. In the
fourth section we present our data and methods. In the fifth sec-
tion we show our analysis of a panel of 2,450 Mexican municipal-
ities from 2007 to 2011. In the sixth section, we complement our
quantitative evidence with a case study centered on Michoacán.
The final section summarizes our arguments and findings and sug-
gests areas for further research.
2

2. Drug trafficking and violence in Mexico

Over the last twenty-five years, levels of criminal violence and
insecurity have increased considerably across Latin America
(Bergman, 2018). In Mexico, one of the key drivers of this trend
is the illicit drug trade. Although drug trafficking dates to the early
twentieth century, it was historically characterized by relatively
low levels of violence (Astorga, 2005). However, after the mid-
1990s, and in particular after President Felipe Calderón declared
a war on drugs and organized crime in late 2006, violence prolifer-
ated and became highly visible in regions of strategic importance
for the drug industry (Durán-Martínez, 2018; Trejo & Ley, 2020).

Social scientists have advanced three interrelated explanations
for the expansion of criminal violence in Mexico. The first one cen-
ters on landmark political changes in the country. Between the
1950s and the 1980s, political actors with ties to the Institutional
Revolutionary Party (PRI), which ruled from 1929 to 2000, played
a key role in informally patronizing and regulating the drug trade
(Astorga, 2005). They provided political protection in exchange
for revenues with the expectation that violence would be kept to
a minimum (Knight, 2012; Serrano, 2012).

However, these politico-criminal networks eroded as electoral
competition increased after the 1980s. Hence, drug trafficking
organizations became vulnerable to crackdowns by the state’s
security forces and to attacks by rivals (Trejo & Ley, 2020). As a
result, criminal groups built up their violence-making capabilities
to secure and expand their territories. To this end, many accounts
of violence in Mexico focus on the consequences of democratiza-
tion, electoral competition, and state fragmentation (Astorga,
2005; Blume, 2017; Durán-Martínez, 2018; Rios, 2015; Snyder &
Durán-Martínez, 2009).

Other explanations of violence focus on the market dynamics of
Mexico’s drug trade. Drug trafficking organizations often employ
violence to compete for and secure territories with a comparative
advantage in smuggling routes, drug production, and local drug
markets (Calderón et al., 2015; Castillo & Kronick, 2020). Moreover,
these groups engage in the exploitation of an informal class of
workers willing to participate in various aspects of the drug trade,
including violence-making activities (Herrera, 2019). Competition
engenders not only inter-cartel violence, but attacks on local and
subnational authorities as well (Blume, 2017; Trejo & Ley, 2020).

Finally, several studies have emphasized the role that the state’s
militarized crackdowns on criminal organizations have on increas-
ing levels of violence, especially after the onset of Calderón’s War
on Drugs (Flores-Macías, 2018). In particular, the decapitation of
drug trafficking organizations is strongly associated with higher
homicide rates. The removal of a criminal leader usually leads to
internal power struggles and instability within criminal networks.
Thus, violence increases as organizations fragment into smaller,
competing groups, or as rivals exploit the opportunity to attack
(Atuesta & Ponce, 2017; Calderón et al., 2015; Castillo & Kronick,
2020; Dell, 2015; Osorio, 2015; Phillips, 2015; Rios, 2013).

The interplay between the profit-making motives of criminal
organizations and state efforts to curtail these activities is at the
center of the explanations of criminal violence in Mexico. However,
there are gaps in this literature that raise important questions. In
particular, why do the power, influence, and complexity of criminal
organizations continue to grow despite a prolonged period of state
repression? As some scholars have noted, the political economy of
criminal violence is much more intricate and complex than only
the drug trade (Noria Research, 2020). There is substantial evi-
dence that criminal syndicates have diversified their operations
into other sectors while increasing their political influence in the
communities where they operate (Trejo & Ley, 2020). These crim-
inal groups have generated new dynamics of violence outside of
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the illegal markets for drugs, from the extraction of rents from nat-
ural resources to the exploitation of local communities (ibid.). The
following section develops a conceptual framework for under-
standing these dynamics.
3. Criminal diversification and violence

In this section, we develop a conceptual framework to under-
stand why criminal organizations target the natural resources sec-
tor and why this may affect levels of violence. We define criminal
diversification as the expansion of criminal syndicates to sectors
other than illicit drug markets. In general, diversification entails
the extraction of rents from businesses and producers through fees
and taxes—what organized crime scholars call protection rackets
(Campana & Varese, 2018; Gambetta, 1993). There are historical
examples of mafias diversifying into licit businesses as a way to
launder money (Cedillo, 2011), but also to escape state repression
and turf wars (Varese, 2020). But criminal groups less frequently
engage in the supply chain of natural resources, from their produc-
tion or extraction to their final distribution in markets (Zabyelina
and van Uhm, 2020).

A longstanding strand of research has studied the role of access
to natural resources revenues in conflict settings. Initial cross-
national studies argued that primary commodity exports, such as
petroleum and precious metals, are associated with the onset,
duration, and intensity of civil wars (Collier & Hoeffler, 2004;
Fearon, 2005; Ross, 2015). Regardless of their political motivations,
armed groups tend to target extractive industries to fund and
enhance their warring capabilities. Furthermore, a recent meta-
analysis showed that the relationship between the value of natural
resources and armed conflict varies by the type of commodity
(Blair et al., 2021). Whereas mining resources are statistically asso-
ciated with higher levels of conflict, agricultural goods tend to have
either the opposite or null effects on violence.

Other studies at the subnational level have complemented this
line of resource-conflict research. For example, Dube and Vargas
(2013) study the effects of changes in the price of different natural
resources on violence in Colombia. The authors find that falling
coffee prices were associated with higher rates of violence as the
opportunity costs of joining armed groups decreased for agricul-
tural workers. Likewise, higher oil revenues had a positive effect
on violence—as municipal governments with access to these rents
became richer, they became targeted by competing armed groups.
More recently, illegal gold mining has increased violence in some
parts of Colombia as criminal organizations historically involved
in drug trafficking have capitalized on the gold rush (Rettberg &
Ortiz-Riomalo, 2016). As these authors suggest, criminal groups
have developed ‘‘resource portfolios”, which entail the ability to
extract revenues from different types of commodities (ibid.).

In this study, we argue that criminal organizations have diver-
sified their revenue-generating portfolios towards the natural
resources sector through two mechanisms: the war-profit motive
and the governance motive. Regarding the former, since the
1990s, inter-cartel conflicts and clashes with the state have
increased levels of violence in Mexico (Trejo & Ley, 2020). The
War on Drugs only intensified competition, which incentivizes
drug trafficking organizations to expand their revenue-generating
activities to new economic sectors (Magaloni et al., 2020). This also
entails a risk-reduction and investment strategy by criminal
groups whose traditional revenue sources are under threat
(Correa-Cabrera, 2017; Jones, 2016). Hence, similarly to armed
groups in conflict settings, criminal organizations require secure
sources of income to build up their violence-making capabilities
as they face intense competition and state crackdowns. We argue
that natural resources represent an attractive option to do so.
3

Regarding the second mechanism, criminal governance systems
have emerged in communities across Latin America. Criminal gov-
ernance refers to the ways criminal groups actively seek to control
and administer the territories where they operate, by organizing
different aspects of local economies, politics, and society (Arias,
2017; Lessing, 2020). In Mexico, criminal groups often attempt to
and succeed in capturing municipal governments, police forces,
and other state institutions—making them de facto powerholders
in some parts of the country (Trejo & Ley, 2020). In this context,
access to natural resources are both a source of revenue for crimi-
nal groups and a key strategy for establishing their hegemony at
the local level. In communities dependent on these commodities,
their capture bolsters the ability of criminal organizations to con-
trol other economic sectors as well as the local population.

These interrelated mechanisms explain why criminal organiza-
tions have expanded their revenue-generating activities to differ-
ent economic sectors. The need to build up their revenue sources
and to strengthen their territorial control motivates Mexican crim-
inal organizations to tax or seize the production chains of key
industries. Although criminal diversification is not exclusive to pri-
mary commodities such as mining and agricultural goods, we focus
on these sectors for several reasons.

First, urban centers are overrepresented in research on criminal
governance (Arias, 2017; Lessing, 2020). As a result, many studies
mostly shed light on criminal diversification into areas such as
extorting formal and informal businesses, kidnapping, human traf-
ficking, prostitution, and copyright piracy (Blattman et al., 2021;
Jones, 2016; Moncada, 2016). But recent research demonstrates
that criminal groups play an important role in the formation of
local political orders and economic development in rural settings
(del Valdivia, 2021; Dest, 2021; Peñaranda Currie et al., 2021).
And if the dynamics of criminal governance vary between rural
and urban areas (Blume, 2017), so should some of the markets tar-
geted by criminal groups. In the Mexican countryside, natural
resources represent a viable diversification alternative given their
abundance, economic importance, and ease of access.

Mexico is a major exporter of metals such as gold, silver, and
copper, as well as export-oriented agricultural commodities like
avocados and other high-value crops. As a result, they are usually
the most profitable sectors in rural areas where many criminal
organizations operate. These resources also tend to be concen-
trated among a small set of producers. In the case of mineral com-
modities, deposits are often located in relatively isolated areas
where the state’s presence is weak and that of armed non-state
actors is strong (Rettberg & Ortiz-Riomalo, 2016). All of these fac-
tors combined make the production chains of primary commodi-
ties relatively easy to tax or capture for criminal groups. In other
words, they are highly ‘‘lootable” (Dal Bó & Dal Bó, 2011; Ross,
2004).

Successfully diversifying into these economic sectors is essen-
tial to the self-reproduction of criminal organizations, not only as
profit-oriented groups, but also as actors with violence-making
capabilities. Therefore, we hypothesize that access to natural
resources is associated with higher levels of violence.
4. Data and methods

4.1. Dependent variables

To test the validity of our arguments, we first analyze the rela-
tionship between criminal violence and access to rents from min-
ing and agricultural commodities at the municipality-year level in
Mexico from 2007 to 2011. We choose this period for two reasons.
First, the Calderón administration launched a militarized offensive
against criminal networks and drug trafficking in December 2006,
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which rapidly changed the incentives of criminal organizations to
engage in economic diversification. Second, as we explain below,
some of the key correlates of violence at the municipal level are
only available for this period.

Our main dependent variable is criminal violence, which we
operationalize as the homicide rate for males ages 15–39 per
100,000 inhabitants. In the absence of reliable data from public
security agencies, this is the most accurate approximation of crim-
inal violence in Mexico given that young men are the demographic
groupmost vulnerable to criminal activities and violence (Calderón
et al., 2015). We obtained this data from mortality statistics pub-
lished by Mexico’s National Institute of Statistics and Geography
(2020). We use a linear interpolation of census data to calculate
homicide rates (INEGI, 2005, 2010, 2015). We log our outcome
variable to account for the skewed distribution of the variable.

As a robustness check, we re-estimate our models using crimi-
nal executions as an alternative measure of violence. Criminal exe-
cutions refer to homicides allegedly related to organized crime.
These data were obtained from the Drug Policy Program at the
Center for Teaching and Research in Economics (CIDE-PPD;
Atuesta et al., 2019). Researchers at CIDE-PPD anonymously
received official data on drug-related violence between December
2006 and November 2011, which they compiled, cleaned, and pub-
lished for public use. We turned these data into a logged execution
rate per 100,000. Although the CIDE-PPD data register lower homi-
cide rates than the INEGI data, they are highly correlated and pro-
duce similar results (see Appendix A and B).
1 The data can be retrieved by searching for folio 0000700058216 on Mexico’s
National Transparency Platform (https://www.plataformadetransparencia.org.mx/).
4.2. Key predictors

Estimating the relationship between criminal violence and nat-
ural resources presents a few empirical challenges. Regions with
natural resources, either mining reserves or highly-productive
agriculture, tend to be different from places without them. Cru-
cially, these differences may be correlated with the outcome vari-
able, introducing bias. For example, in the case of mining, these
municipalities are smaller, more isolated, and more mountainous
than the rest of the country. These characteristics are conducive
to weak state presence, which makes them relevant confounders
in the relationship between resources and violence.

Although we do not claim to fully address these endogeneity
issues, our empirical strategy employs different indicators of natu-
ral resources with plausible exogenous variation in the production
and price of these commodities. First, we follow Dube and Vargas
(2013) and employ producer status for municipalities with mineral
and export-oriented agricultural production before the onset of the
contemporary War on Drugs. We assume that being a producer of
metals and export-oriented crops in the years before the milita-
rization of the state’s anti-crime strategy is a good approximation
of current producer status given that the natural resources endow-
ments rarely change over time. In addition, violence dynamics dur-
ing our period of analysis should not affect producer status in the
immediate past. This approach allows us to investigate the differ-
ences in levels of violence between municipalities that have access
to revenues from primary commodities and those without.

Specifically, we employ a binary variable that takes the value of
1 when a municipality was a mining producer (gold, copper, or sil-
ver) in 2003 and 0 otherwise. We employ another binary variable
that indicates whether a municipality was an export-agricultural
producer in 2003 and 0 otherwise. We specifically include the fol-
lowing export-oriented crops for this indicator: avocado, lime,
papaya, mango, banana, grapes, cucumber, cantaloupe, melon,
and watermelon (González, 2020). The year 2003 corresponds to
the earliest available municipal data for agricultural commodities.
Although earlier data exist for mining, we use 2003 for both vari-
4

ables to harmonize the analysis and avoid introducing additional
sources of bias.

Second, we estimate the revenues generated by the mining and
export-agricultural sectors at the municipality-year level. Unlike
the binary indicators discussed above, revenue data are in panel
format covering the 2007 to 2011 period. Mining revenues per cap-
ita is calculated by multiplying the yearly production output of
gold, silver, and copper (in metric tons) by their respective interna-
tional prices, which is then divided by the municipal population.
We use the same approach to calculate export-agricultural revenues
per capita using production and international price data for the
aforementioned crops. We calculate the natural logarithm of both
variables to adjust for skewness. Data on mining production come
from the INEGI (2020), while price data were retrieved from the
International Monetary Fund (IMF, 2020). Agricultural production
data are drawn from the Agriculture, Food, and Fisheries Informa-
tion Systems (2020) branch of Mexico’s Ministry of Agricultural
and Rural Development. Price data for agricultural commodities
come from the United Nations Food and Agriculture Organization
(2020).

This second set of independent variables leverage Mexico’s
position in international markets to allay some endogeneity con-
cerns. The country is an important exporter of primary commodi-
ties, but its international position is not dominant enough to
influence international prices. Therefore, calculating revenues from
international prices represents a quasi-exogenous source of varia-
tion in the value of natural resources—although the quantity may
be endogenous to violence, the global prices of these commodities
are not. The key assumption of this strategy is that the domestic
dynamics of violence in Mexico do not influence the international
supply or demand of these commodities. Taken together, these two
sets of variables allow us to analyze how changes in the values of
natural resources rents affect levels of violence across and within
municipalities.
4.3. Controls

In addition to the main independent variables, our models also
include several controls that are relevant correlates of criminal vio-
lence in Mexico. First, our statistical analysis includes two mea-
sures of illicit drug production: drug cultivation and drug labs. The
former is the logged total number of hectares of cannabis and
opium seized by the Mexican military in a municipality-year. The
latter is a binary variable that takes the value of 1 when the mili-
tary confiscates clandestine laboratories used to produce synthetic
drugs, such as methamphetamines and heroin, and 0 otherwise.
We code a municipality as 1 from the first year of confiscation
onwards. We obtained data through an existing freedom of infor-
mation request to the Secretariat of National Defense.1

We also control for state enforcement using a state-level binary
variable to measure the decapitation of drug trafficking organiza-
tions. The data comes from Phillips (2015) who counts the number
of killings and arrests of criminal bosses and drug lords. Since the
impacts of such leadership removals often cut across state lines,
this variable identifies all municipalities possibly affected by a
decapitation. Specifically, all municipality-years in states where
that organization has a verified presence are coded as 1 and 0
otherwise.

To account for criminal presence, we construct a categorical
variable using the CIDE-PPD data described above. We first
counted the number of criminal groups that participated in
criminal executions. We then recoded the count variable into a

https://www.plataformadetransparencia.org.mx/


Fig. 1. Municipal distribution of homicide rates among young men per 100,000
People, 2001–2006. Source: authors’ own elaboration with data from (INEGI, 2020).

Fig. 2. Municipal distribution of homicide rates among young men per 100,000
people, 2007–2012. Source: authors’ own elaboration with data from (INEGI, 2020).

Fig. 3. Municipal distribution of export-oriented agricultural revenues per capita,
2003–2017. Source: authors’ own elaboration with data from (INEGI, 2020).
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categorical variable where 0 = no presence, 1 = one group, and
2 = two or more criminal groups present in a municipality-year.
This approach helps us capture two interrelated processes in a sin-
gle indicator. First, categories 1 and 2 signal the violent presence of
criminal groups given that the variable is created with violent
events data.2 Second, category 2 is a proxy for competition since
criminal groups are highly territorial and multiple groups existing
within the same municipality are likely to clash with one another.

To account for violence spillovers, we employ a spatial–tempo-
ral lag of the outcome variable (Franzese & Hays, 2008; Phillips,
2015). We calculate neighborhood violence by taking the average
homicide rates in all neighboring municipalities for any given
municipality-year. We then lag this variable one year to mitigate
simultaneity bias. The spatial–temporal lag has the added benefit
of approximating previous levels of violence without the use of
lagged dependent variables that often generate severe bias in mul-
tilevel models.

We also account for subnational political coordination between
municipal and state governments. This variable takes the value of
1 if the political party of the municipal executive is the same as
that of the state governor, and 0 otherwise. We used data on polit-
ical incumbents from the Center of Research for Development
(2017) and the National Institute for Federalism and Municipal
Development (2017) to construct this metric. Finally, our models
include two sociodemographic variables. First, we include in our
models the average years of schooling at the municipal level. Sec-
ond, to account for changing family and social structures, we con-
trol for the percent of female-headed households. These variables
were obtained and interpolated from census data (INEGI 2005,
2010, 2015).

4.4. Estimation strategy

In terms of our methods, we employ a linear regression model
to estimate the relationship between natural resources and the
homicide rates at the municipal level. We first present the models
employing the binary indicators of mining and export-agriculture
producer status to explore the differences between municipalities
with and without access to natural resources rents. Following
recent studies on criminal violence, we use state and year fixed
effects to account for unobservable factors at the state-level
(Atuesta & Ponce, 2017; Rios, 2013). We also estimate these mod-
els using municipal-level random effects given the time invariant
nature of the main independent variables.

We then show the results using the continuous measure of nat-
ural resources revenues, which allows us to analyze how changes
in the value of these commodities affect levels of violence. These
models include state and municipality fixed effects to control for
unobserved and time-invariant characteristics at both levels. We
employ them separately in two sets of models. Whereas the mod-
els with state-fixed effects allow us to compare the rates of crimi-
nal violence in municipalities with different levels of natural
resources revenues, the specifications with municipality-fixed
effects indicate whether changes in these levels of primary com-
modities rents are associated with within-municipality variation
in the prevalence of homicide rates. We add year fixed effects to
control for temporal shocks common to all municipalities in the
country. Finally, to account for autocorrelation among the units,
we cluster the standard errors by municipality.

Figs. 1–4 show the geographic distribution of our key variables
of interest. First, Figs. 1 and 2 display the changes in levels of crim-
inal violence before and after the onset of the War on Drugs. Fig. 1
2 This variable is limited by the fact that it only captures the violent presence of
criminal groups. Some groups may operate in Mexican municipalities but refrain from
using violence.

5

shows the average homicide rates during the presidency of Vicente
Fox (2001–2006) and Fig. 2 during the presidency of Felipe Cal-
derón (2007–2012). Second, Fig. 3 shows the spatial distribution



Fig. 4. Municipal distribution of mining revenues per capita, 2001–2017. Source:
authors’ own elaboration with data from (INEGI, 2020).
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of mining revenues in the country. Finally, Fig. 4 presents a map of
the municipalities of Mexico according to their export-oriented
agricultural revenues per capita.
5. Empirical findings

To recapitulate, the main hypothesis of this article is that access
to revenues from natural resources, in particular mining and
export-agriculture, is associated with higher levels of criminal vio-
lence. Table 1 shows the results for the first component of the
quantitative analysis: the relationship between producer status
and violence. As mentioned before, these models allow us to com-
pare how violence differs in municipalities with and without
access to rents from natural resources. Model 1 uses state and year
fixed effects. Model 2 uses the same estimation technique but with
one-year lags on all time-variant predictors. Models 3 and 4 repli-
cate these procedures with municipality random effects and year
fixed effects.

Across the four models, the coefficients for mining and export-
oriented agricultural producer status are positive and statistically
significant. The coefficients for the mining binary variable range
from 0.275 to 0.586 additional logged homicides per 100,000
inhabitants. This means that mineral producers have a homicide
rate 31 to 80% higher than non-producing municipalities. The coef-
ficients for the export-agricultural producers range from 0.185 to
0.236 additional logged homicides. In other words, agricultural
producers have a homicide rate approximately 20–26% greater
than non-producers. These results are robust to the inclusion of
covariates, fixed effects, and the spatial lags of homicide rates.

Hence, the first take-away from our empirical analysis is that
municipalities that produce mining and export-oriented agricul-
tural commodities tend to be more violent than non-producing
municipalities. In Fig. 5 and Fig. 6 we provide additional graphical
evidence of this claim. Fig. 5 shows the changes in the average
homicide rate in mining municipalities compared to the rest of
the country. Fig. 6 shows the homicide trend in municipalities that
produced export-oriented agricultural commodities versus all
other municipalities. In both cases, municipalities with access to
natural resources tend to be more violent than those without them.

There are two key differences between the two groups. First, the
gap in homicide rates between producers and non-producers is
much clearer among mining municipalities than for agricultural
municipalities. Second, whereas mining municipalities were more
violent than non-mining municipalities throughout the period of
analysis, non-agricultural municipalities briefly experienced
higher homicide rates than agricultural ones in 2010. But violence
6

in agricultural municipalities dramatically surpassed that of their
counterparts in 2011.

Table 2 presents the findings using our second set of indepen-
dent variables (revenues of mining and export-oriented agricul-
tural commodities). Model 1 employs state and year fixed effects.
Model 2 use the same estimation technique but with one-year lags
on the time-variant predictors. Models 3 and 4 replicate these pro-
cedures with municipality- and year-fixed effects. It is important to
emphasize that each set of models (1 and 2 versus 3 and 4) shows a
different aspect of the relationship between natural resources
rents and violence in Mexico. Whereas the models with state and
year fixed effects allow us to compare this association across
municipalities, the models with municipality and year fixed effects
show how changes in resource rents affect within-municipality
variation.

Overall, the findings of Table 2 show that revenues from mining
and export-oriented agricultural commodities are associated with
higher homicide rates in municipalities with access to these
resources. Moving along the range of mining revenues per capita
is associated with 0.052 to 0.058 additional logged homicide rates
per 100,000 inhabitants. Since both the independent and depen-
dent variables are logged, this translates to an approximately
0.5% increase in the homicide rate for every 10% increase in mining
revenues. For export-oriented agriculture, a coefficient of 0.041–
0.048 suggests that for every 10% increase in revenues per capita,
the homicide rate increases by about 0.4%. These results are robust
to the inclusion of state and year fixed effects, covariates, and spa-
tial lags. The models including municipality- and year-fixed effects
show, however, that access to revenues from natural resources is
not associated with within-municipality variation in homicide
rates. In both cases, the coefficients are not distinguishable from
zero.

Among other independent variables presented in both tables,
drug cultivation, the proportion of female-headed households,
and criminal presence are stand out as consistent and strong pre-
dictors of violence. Most interestingly, municipalities with the vio-
lent presence of criminal groups can have homicide rates up to
130% higher than those without. Municipalities with multiple
criminal groups, however, experience homicide rates up to 285%
higher than those with no criminal groups. This finding points to
the territorial and competitive nature of organized crime in con-
temporary Mexico.

In summary, the findings from the first component of our
empirical strategy suggest that access to natural resources wealth
is associated with higher levels of criminal violence in Mexico from
2007 to 2011. First, the models employing the binary variables for
mining and export-oriented agricultural producer status show that
both types of municipalities are systematically different from the
rest of the country in terms of their average levels of violence. Sec-
ond, we also found strong evidence suggesting that revenues from
natural resources partially explain differences in rates of criminal
homicides across but not within municipalities.
6. Case study: natural resources and criminal violence in
Michoacán

The statistical analysis provides general support for our argu-
ment. However, it does not explain how criminal diversification
into natural resources produces violence. We suggest that there
are two main mechanisms that link mining and agricultural
endowments with criminal outcomes: the war-profit motive and
the governance motive. The first one refers to violence that results
from the competition among criminal organizations for the control
of these rents. The intensification of state repression dislocated the
traditional sources of income for these groups, which incentivized



Table 1
Fixed and random effects models for criminal violence and production status.

Model 1 Model 2 Model 3 Model 4

Mining producer 0.275** 0.290** 0.525*** 0.586***
(0.097) (0.109) (0.107) (0.126)

Export-agriculture producer 0.209*** 0.236*** 0.185*** 0.212***
(0.031) (0.033) (0.030) (0.033)

Drug cultivation 0.151*** 0.167*** 0.190*** 0.212***
(0.015) (0.016) (0.014) (0.013)

Drug labs 0.092 0.069 0.200** 0.164*
(0.070) (0.073) (0.065) (0.065)

Education 0.043*** 0.065*** 0.084*** 0.115***
(0.012) (0.013) (0.010) (0.011)

Female-headed households 0.934** 1.155*** 0.794** 0.853**
(0.322) (0.341) (0.289) (0.316)

Subnational coordination 0.027 0.009 0.019 �0.001
(0.025) (0.027) (0.024) (0.026)

Decapitations 0.024 0.199*** 0.208*** 0.366***
(0.032) (0.033) (0.027) (0.030)

Criminal presence
One group 0.833*** 0.534*** 0.831*** 0.432***

(0.060) (0.058) (0.050) (0.055)
Two or more groups 1.187*** 0.762*** 1.277*** 0.718***

(0.064) (0.065) (0.063) (0.067)
Neighborhood violence 0.008*** 0.007*** 0.009*** 0.008***

(0.002) (0.001) (0.002) (0.002)
Constant �0.259 �0.421** �0.210* �0.311***

(0.179) (0.156) (0.084) (0.092)

State FE Y Y N N
Year FE Y Y Y Y
Municipal RE N N Y Y
1-yr lags N Y N Y
Observations 12,141 12,141 12,141 12,141
R-squared 0.311 0.320 0.255 0.248

Robust standard errors in parentheses; *** p < .001, ** p < .01, * p < .05, + p < .1.

Fig. 5. Criminal violence and mineral producer status, 1990–2012. Source: authors’
own elaboration with data from (INEGI, 2020).

Fig. 6. Criminal violence and export-agriculture producer status, 1990–2012.
Source: authors’ own elaboration with data from (INEGI, 2020).
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them to target other economic sectors. The second one claims that
criminal organizations tend to target key industries as part of a
strategy to establish territorial control over the areas where they
operate, which in turn allows them to secure a steady stream of
rents from local communities.

In this section we analyze how the endowment of natural
resources affects violence. We examine the case of Michoacán, a
state that encompasses multiple dynamics of criminal violence.
Michoacán is a historical producer of illicit crops since the 1950s
and synthetic drugs since the 1990s (Maldonado, 2012). It is also
a major shipping corridor for a variety of goods, licit and otherwise,
that move through the Port of Lázaro Cárdenas. Since the early
7

2000s, high-intensity violence has afflicted several parts of
Michoacán. In late 2006, President Calderón mobilized the military
and federal police to violence hotspots through Joint Operation
Michoacán—the first federal intervention of the contemporary
War on Drugs. Relatedly, multiple experiments in criminal gover-
nance have emerged in Michoacán during this period, which
exposed local communities to new dynamics of exploitation by
criminal groups. Finally, Michoacán is a geographically and eco-
nomically diverse state with a variety of natural resource endow-
ments that make it an important exporter of primary commodities.

We center our analysis on two regions within Michoacán: Tierra
Caliente and Sierra-Costa (see Fig. 7). Both have historically high



Table 2
Two-way fixed effects models for criminal violence and revenues.

Model 1 Model 2 Model 3 Model 4

Mining revenues 0.052*** 0.058*** 0.041 0.037
(0.014) (0.014) (0.030) (0.029)

Export-agriculture revenues 0.041*** 0.048*** �0.036 �0.006
(0.007) (0.007) (0.024) (0.020)

Drug cultivation 0.148*** 0.163*** �0.009 0.041*
(0.015) (0.015) (0.020) (0.018)

Drug labs 0.091 0.067 �0.008 �0.024
(0.069) (0.073) (0.089) (0.093)

Education 0.048*** 0.071*** �0.607** �0.685**
(0.012) (0.013) (0.231) (0.209)

Female-headed households 1.006** 1.232*** �1.068 �2.253
(0.322) (0.340) (1.423) (1.494)

Subnational coordination 0.026 0.008 0.018 �0.024
(0.025) (0.027) (0.029) (0.031)

Decapitations 0.026 0.201*** 0.017 0.191***
(0.032) (0.033) (0.032) (0.032)

Criminal presence
One group 0.838*** 0.539*** 0.577*** 0.101*

(0.0594) (0.058) (0.061) (0.051)
Two or more groups 1.211*** 0.790*** 0.885*** 0.245***

(0.0640) (0.066) (0.068) (0.062)
Neighborhood violence 0.00771*** 0.007*** 0.003* 0.003+

(0.00150) (0.001) (0.002) (0.001)
Constant �0.254 �0.419** 4.807** 5.615***

(0.181) (0.162) (1.493) (1.335)

State FE Y Y N N
Year FE Y Y Y Y
Municipal FE N N Y Y
1-yr lags N Y N Y
Observations 12,141 12,141 12,141 12,141
R-squared 0.311 0.321 0.062 0.031

Robust standard errors in parentheses; *** p < .001, ** p < .01, * p < .05, + p < .1.
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levels of violence, drug trafficking, and primary sector dependency
(Guerra Manzo, 2018; Maldonado, 2010). They have also been at
the center of criminal disputes and military interventions since
the early 2000s (Maldonado, 2012; Zepeda Gil, 2017). And whereas
agribusiness dominates the political economy of Tierra Caliente,
mining is the prominent industry in the Sierra-Costa. In this sec-
tion, we show how both types of natural resources intersect with
criminal governance in these regions and in turn generate new
dynamics of violence.
Fig. 7. Regions of Michoacán and key municipalities. Source: authors’ own
elaboration.

3 Calculated with data from Trejo and Ley (2021).
6.1. Criminal governance in southern Michoacán

The emergence of criminal governance in Michoacán can be
traced to the early 2000s when a conflict broke out between the
homegrown Valencia Cartel (aka Milenio Cartel) and the Gulf Car-
tel. Whereas the former had deep roots in the Tierra Caliente
region, the latter was based in the northern state of Tamaulipas.
A period of high intensity violence unfolded as the Gulf Cartel sent
their private militia, known as Los Zetas, to Michoacán. Los Zetas
were composed of deserters from an elite special forces unit in
the Mexican Army, which enabled them to use counterinsurgency
tactics to expel the Valencia organization from the state
(Maldonado, 2012).

Los Zetas’ control over Michoacán was short-lived, however, as
a new organization known as La Familia Michoacana (The
Michoacán Family) formed to combat the ‘‘invasion” (Guerrero
Gutiérrez, 2014). Between 2005 and 2006, La Familia expanded
their territorial presence while gaining the favor of local communi-
ties threatened by Los Zetas. Joint Operation Michoacán consoli-
dated the presence of La Familia as military and federal police
forces dealt devastating blows to Los Zetas (ibid.).

By the time Los Zetas were expelled from the state, La Familia
had made considerable progress in establishing a criminal gover-
8

nance system. They consolidated their presence in two-thirds of
Michoacán’s municipalities by capturing local governments and
police forces, as well as by providing public security and social ser-
vices to local communities (Lemus, 2015). Michoacán’s municipal-
ities were especially vulnerable to criminal capture as evidenced
by the high number of attacks by criminal organizations against
political actors in the state. Between 2007 and 2012, Michoacán
accounted for 28.5% of all high-profile criminal attacks in Mex-
ico—a total of 69 attacks.3 More than half of these attacks occurred
in Tierra Caliente and the Sierra-Costa.
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Criminal governance under La Familia evolved as infighting
within the organization gave rise to the Knights Templar faction
in 2011. As the direct successors to La Familia, the Templars
expanded the reach and scope of criminal governance in southern
Michoacán. Although Los Zetas had begun the practice of extorting
and dispossessing local communities for profit (Guerra, 2017), the
Templars established an extensive taxation regime that encom-
passed virtually all economic activities (Hernández Navarro,
2014; Lemus, 2015). The Templar organization collapsed, however,
after an armed uprising by local elites gained popular support
across southern Michoacán. Instead of ending criminal governance,
this short-lived movement ultimately fragmented and reorganized
Michoacán’s criminal landscape (Herrera, Forthcoming).
Fig. 8. Geographic distribution of natural resources in Michoacán. Source: authors’
own elaboration with data from (INEGI, 2020) and (SIAP, 2020).
6.2. Export-agriculture and violence in Tierra Caliente

The brief history of criminal governance in Michoacán serves as
a background to understand how criminal diversification into nat-
ural resources produces violence in the state. We begin by dis-
cussing the relationship between export-agriculture and violence
in Tierra Caliente.4 Tierra Caliente is a lowland region surrounded
by the highland communities of the Meseta Purépecha to the north
and the Sierra-Costa to the south. Fig. 8 shows the geographic loca-
tion of mining concessions, as well as the spatial variation in agricul-
tural revenues across the state.

Tierra Caliente’s high temperatures and fertile lands make it
ideal for year-round agriculture. During the mid-twentieth cen-
tury, the Mexican state jumpstarted this potential through a devel-
opment project known as the Tepalcatepec Commission (1947–
1960). Investments in hydroelectric dams, irrigation systems, and
public infrastructure—along with an international cotton boom—
made Tierra Caliente an agricultural powerhouse (Barkin & King,
1970). By the turn of the century, Tierra Caliente had experienced
the boom and bust of cotton and melon, as well as market reforms
that consolidated the export sector while decimating small pro-
ducers (Stanford, 1993). Export-oriented lime production currently
dominates the region’s agricultural sector.

Unlike the drug trade, the agricultural sector is not subject to
violent competition among criminal organizations. Nonetheless,
the prominence of export-agriculture within the region’s political
economy made it susceptible to extortion by criminal organiza-
tions. As mentioned above, Los Zetas were the first organization
in Michoacán to diversify their profit-making activities by target-
ing local businesses and civilians (Guerra, 2017). This practice con-
tinued and evolved into a broader taxation regime under La Familia
and the Knights Templar. For example, lime growers in Tierra
Caliente were taxed 1,000 pesos per hectare of farmland while
packing plants paid a peso for every kilo of produce sold
(Hernández Navarro, 2014).

Cuotas (fees) paid to criminal groups were not inconsequential
in a region that produced 469,000 metric tons of lime in 2012
alone, in addition to 250,000 tons of other export-oriented fruits
such as mango, melon, and papaya.5 Taxing agribusiness was
important for these groups to fund their violence-making capacities.
For example, in 2010, La Familia organized an assembly where they
invited approximately 300 avocado producers from the city of Uru-
apan (Cano, 2010). The purpose of the assembly was to solicit ‘‘vol-
untary” contributions for the war effort against Los Zetas.

Criminal diversification into the agricultural sector was not lim-
ited to taxation. The Knights Templar eventually began to distort
4 Tierra Caliente encompasses the municipalities of Apatzingán, Aguililla, Buenav-
ista, Carácuaro, Churumuco, Gabriel Zamora, La Huacana, Huetamo, Múgica,
Nocupétaro, Nuevo Urecho, Parácuaro, San Lucas, Tepalcatepec, Tiquicheo, Turicato,
and Tuzantla.

5 Calculated using data from (2020).
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prices by periodically altering production. This included limiting
the number of days lemon cutters could work, as well as limiting
the intake of produce by packing plants (Maerker, 2014). As
García-Ponce and Lajous (2014) point out, lime production in
Tierra Caliente increased considerably during the 2000s, which
led to a decrease in prices between 2011 and 2012. Given that lime
production for the export market is a key industry in the region,
and in turn a valuable source of rents for criminal groups, the
Knights Templar proceeded to exert direct control over production
to regain profits (ibid.).

The capture of major production chains, as well as violent
repression against local populations, resulted in a revolt against
the Templars. In February 2013, the towns of La Ruana, Tepalcate-
pec, and Buenavista formed vigilante groups known as autodefen-
sas (self-defense groups). Over the course of a year, the vigilantes
swept through southern Michoacán ‘‘liberating” communities and
effectively dismantling the Templar organization (Guerra Manzo,
2015). This uprising, however, did not end criminal governance
in the region, let alone the extortion of primary industries. The au-
todefensas were organized by local elites, including affluent ranch-
ers, agricultural producers, and traffickers with deep-seeded
interests in the region. An uneasy alliance with the state, and the
defeat of the Templars, ultimately empowered the criminal ele-
ments within the movement (Herrera, Forthcoming). As a result,
many ex-autodefensas now make up the multitude of new criminal
groups that subject communities and producers to violence and
taxation as they compete for control over Tierra Caliente (ibid.).

6.3. Mining and violence in the Sierra-Costa

The Sierra-Costa region encompasses 13,000 square kilometers
of mountainous terrain and rocky coastlines that stretch over
200 km.6 With the exception of Lázaro Cárdenas, one of Mexico’s
most important ports, the Sierra-Costa is sparsely populated by mes-
tizo communities in the highlands and indigenous (Nahua) commu-
nities along the coast (Cochet, 1991). In contrast to Tierra Caliente,
the Sierra-Costa benefited little from modernization projects during
the twentieth century and it remains relatively isolated. Much of the
region is unsuitable for agribusiness; therefore, most communities
depend on other primary activities such as mining, logging, cattle
ranching, and drug trafficking (ibid.). The Sierra-Costa is especially
rich in iron deposits. Between 2006 and 2012, the municipalities of
Aquila and Lázaro Cárdenas alone extracted over 20 million metric
6 The Sierra-Costa region includes the municipalities of Aquila, Arteaga, Coa-
huayana, Coalcoman, Chinicuila, Lazaro Cardenas, and Tumbiscatio.
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tons of iron ore, which is equivalent to nearly 25% of all national
production.7

Much like the export-oriented agricultural industry in Tierra
Caliente, the wealth generated by the mining industry has
attracted criminal organizations seeking to diversify their
revenue-generating activities. By 2014, a reported 50% of all min-
ing activities in Michoacán were controlled by criminal organiza-
tions—in particular, by the Knights Templar (Calderón, 2014). As
federal authorities have commented, iron ore is the main source
of income for the Templars. From the point of extraction to the
point of exportation, they make about 15 dollars for every ton of
iron that is shipped from the port of Lázaro Cárdenas (Castillo,
2014).

Mining profits are siphoned by the Templars and other criminal
groups at different points along the commodity chain: extraction,
transportation, processing, storage, and shipment. Most com-
monly, mining companies are taxed for every ton of extracted min-
erals—two to five dollars according to different sources (Becerra-
Acosta, 2014; Cano, 2014; Lemus, 2018; Nájar, 2014). Some crimi-
nal organizations also directly engage in mineral exploitation by
forcing permit holders to share their mining rights or by illegally
mining in isolated and unexploited areas (Nájar, 2014).

The intersection between mining and organized crime has gen-
erated complex dynamics of violence and dispossession in south-
ern Michoacán (Carbajal Glass, 2019). In the coastal municipality
of Aquila, where several indigenous Nahua communities hold legal
rights to mineral-rich lands, mining companies have been known
to employ violence to secure their operations (Lemus, 2015). These
companies, often subsidiaries of transnational firms, repress local
dissent against their activities by recruiting and training local civil-
ians for private militias known as guardias blancas (white guards).

In some cases, these firms have allied themselves with criminal
groups to achieve their goals (Cendejas et al., 2015; Hernández
Navarro, 2017). For example, the Templars were employed by min-
ing companies to persecute community leaders and activists in
Santa María de Ostula and San Miguel Arcángel—two indigenous
communities that have actively mobilized against the over-
exploitation of their lands and unpaid royalties (Lemus, 2018). This
corporate-criminal nexus in the mining industry has led to the
assassination and disappearance of multiple activists—facilitating
the illegal dispossession of previously unexploited lands. In 2009,
and again in 2013, community police and vigilante groups formed
in response to violence and criminal repression across the Sierra-
Costa (Álvarez Rodríguez, 2020; Gledhill, 2014).

We reemphasize, however, that resistance does not mean an
end to extortion. Some vigilante groups engaged in the same taxa-
tion tactics as criminal organizations. In Aguililla, a terracalenteño
town that sits at the base of the Sierra Madre del Sur, mining com-
panies were taxed 4 dollars per ton of iron ore extracted (Becerra-
Acosta, 2014). With a daily output of 5,000 tons, the Templars
extracted 20,000 dollars per day from mining in Aguililla. When
the autodefensas took control of the town, they required mining
companies to help their armed struggle with a tax of 2 dollars
per ton—half of the illegal taxes paid to the Templars, but illegal
taxation, nonetheless.

As both case studies show, criminal diversification into natural
resources has generated complex dynamics of violence in southern
Michoacán. Two main patterns emerge from this analysis. First,
criminal organizations target the natural resources sector not only
to secure financial resources, but also to consolidate their clout
over the regions where they operate. Given the importance of these
commodities in the local political economy, controlling the pro-
7 Calculated using data from (2020).
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duction chains of key industries strengthens the regional influence
of criminal groups.

Second, the mechanisms that connect natural resources rents
with violence vary by commodity; for example, whereas local pro-
ducers are more relevant in the lime industry, internationally-
financed companies are paramount in the mining sector. These dif-
ferent forms of ownership have important implications for the
dynamics of violence at the local level. In the Sierra-Costa, the
nexus between organized crime and mining firms facilitated the
domination of local communities by the Knights Templar, as well
as the expansion of extractive activities by transnational capital
in the region. In Tierra Caliente, the implementation of a wide-
spread taxation regime generated a fierce backlash from civil soci-
ety—even if civil society contained its own criminal elements. The
relationship between extraction and violence, however, is not
unique to Michoacán. It forms part of larger pattern of (para)mili-
tarization in resource-rich areas across Mexico and Latin America
to the benefit of implicated economic and political actors (Paley,
2014).
7. Concluding remarks

Over the last two decades, levels of criminal violence have
increased dramatically in different parts of Mexico. This sociopolit-
ical crisis has been the subject of a growing number of empirical
studies and political debates. Social scientists have shown that
the causes of this phenomenon are complex and multifaceted. On
the one hand, the explosion of violence stems from a historical rup-
ture with Mexico’s authoritarian past (Astorga, 2005). On the other
hand, militarized state interventions have exacerbated the violent
dynamics of the illicit drug trade (Durán-Martínez, 2018; Flores-
Macías, 2018).

One key aspect of contemporary violence and organized crime
in Mexico remains relatively understudied and under-theorized:
the diversification of criminal groups beyond traditional illicit
activities. Across the Global South, scholars and journalists have
observed how criminal organizations are diversifying their profit-
making portfolios into different natural resources (Nellemann
et al., 2016; 2020). There is an abundance of evidence to suggest
that these processes are occurring in Mexico (Calderón et al.,
2020; Felbab-Brown, 2019). Moreover, businesses, individuals
and families, and entire local communities are increasingly subject
to exploitation by criminal organizations (Magaloni et al., 2020;
Trejo & Ley, 2020).

More in general, studies of criminal governance tend to focus on
urban settings (Arias, 2017; Lessing, 2020), while the dynamics of
criminal organizations in rural areas have received far less atten-
tion. Recently, scholars have shown that criminal organizations
are key for the formation of local political orders and economic
development in rural settings (Blume, 2021; Dest, 2021;
Peñaranda Currie et al., 2021). Criminal rule in such cases is facil-
itated by the control over natural resources including fertile agri-
cultural lands, illegal mining, natural protected areas, and illegal
logging (Colectivo Darién, 2021; Devine et al., 2021; Gonzalez-
Duarte, 2021; Rettberg & Ortiz-Riomalo, 2016). In the process these
groups have exacerbated local violence, particularly against
marginalized groups (del Valdivia, 2021).

To fill this gap, we draw from the resource-conflict and criminal
governance literatures to investigate why criminal groups diversify
toward natural resources, and how these processes generate vio-
lence in Mexico. We argue that revenues from export agriculture
and mining are associated with higher levels of violence through
two mechanisms. First, as criminal organizations compete with
one another for territories, they are incentivized to diversify their
revenues to build up their violence-making capacities. State
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repression further incentivizes criminal groups to diversify their
revenues, in particular if these are at risk and/or if they must com-
bat the state. We call this the war-profit motive. Second, accessing
natural resources also represents a key aspect of establishing hege-
mony at the local level. In communities dependent on natural
resources, capturing rents from different parts of their production
chains bolsters the ability of criminal organizations to control
other economic sectors as well as the local population. We call this
the governance motive.

To test our arguments, we employed a mixed-methods
approach to studying criminal diversification and violence. We
provide quantitative evidence that access to natural resources is
associated with violence in Mexican municipalities. More specifi-
cally, we find that access to revenues from mining and export-
agricultural commodities is associated with higher homicide rates.
This relationship is stronger for mining commodities than for agri-
cultural commodities. However, we do not find evidence that levels
of revenues affect within-municipality variation in violence. The
insights from our case study on Michoacán strengthens our confi-
dence in this null finding. We did not find any journalistic or anec-
dotal evidence that changes in the value of mining or agricultural
commodities affect levels of violence in producing municipalities.
Although the international commodity super boom increased
prices between 2003 and 2009, there is no evidence to suggest that
this price shock had any impact on violence.

Instead, this finding is consistent with our criminal governance
hypothesis: criminal organizations seek to enhance their control
over municipalities with access to revenues from natural
resources; therefore, what differentiates natural resource-rich ver-
sus non-rich municipalities is the presence of these commodities,
but not levels of production or revenues. Criminal organizations
could be non-responsive to the prices of mining and agricultural
commodities for a variety of reasons, including their size and struc-
ture. Given that many of them are relatively small and loose net-
works of criminals, they could have less capacity, or a lack of
interest, to respond to changes in the global prices of commodities
accordingly.

To highlight the mechanisms behind our statistical findings, we
examined the dynamics of criminal violence in the Tierra Caliente
and Sierra-Costa regions of Michoacán. We find that the introduc-
tion of criminal governance systems to these rural zones was a key
factor in why and how criminal groups choose to diversify their
profit-making portfolios toward mining and export-agriculture.
We also find that that criminal diversification generates new pat-
terns of violence. In the Sierra-Costa, the presence of criminal
Appendix

Appendix A
Fixed and random effects models for criminal executions and producti

Model 1

Mining producer 0.323***
(0.097)

Export-agriculture producer 0.183***
(0.024)

Drug cultivation 0.112***
(0.014)

Drug labs 0.320***
(0.070)
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groups in the mining industry facilitated the exploitation and dis-
possession of local communities by mining corporations. In Tierra
Caliente, the widespread exploitation of local communities, which
began with the extortion of local traffickers and agricultural elites,
generated a fierce backlash from civil society in the form of armed
vigilante groups.

Finally, as we mentioned before, the relationship between crim-
inal organizations, violence, and natural resources goes beyond the
mining and export-oriented agricultural sectors. We identify two
key areas for further research. First, according to journalistic
accounts, criminal networks have also targeted the logging indus-
try in northern and western Mexico (Arredondo Vera, 2017;
González Covarrubias, 2019), as well as the country’s energy
infrastructure—in particular, the national network of gasoline
pipelines (Stargardter, 2018). Hence, additional empirical work is
necessary to investigate the extent to which criminal organizations
are engaging in these sectors and what are the consequences for
levels of violence in affected regions. Second, future research
should provide more empirical evidence about the mechanisms
behind this relationship, in particular the extent to which criminal
organizations engage in inter-group competition and criminal gov-
ernance efforts to seize natural resources rents.
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on status.

Model 2 Model 3 Model 4

0.319** 0.543*** 0.588***
(0.114) (0.118) (0.146)
0.218*** 0.202*** 0.223***
(0.029) (0.025) (0.031)
0.131*** 0.172*** 0.219***
(0.017) (0.013) (0.015)
0.345*** 0.438*** 0.411***
(0.089) (0.066) (0.085)

(continued on next page)



Appendix (continued)

Model 1 Model 2 Model 3 Model 4

Education 0.047*** 0.091*** 0.062*** 0.117***
(0.008) (0.010) (0.007) (0.009)

Female-headed households 0.609** 0.925*** 0.438* 0.803**
(0.204) (0.252) (0.199) (0.255)

Subnational coordination 0.011 �0.029 �0.017 �0.087***
(0.021) (0.025) (0.020) (0.026)

Decapitations �0.010 0.224*** 0.220*** 0.482***
(0.026) (0.037) (0.023) (0.034)

Criminal presence
One group 1.417*** 0.574*** 1.409*** 0.403***

(0.059) (0.072) (0.058) (0.074)
Two or more groups 1.685*** 0.845*** 1.873*** 0.836***

(0.071) (0.082) (0.068) (0.082)
Neighborhood violence 0.006*** 0.004** 0.007*** 0.006***

(0.001) (0.001) (0.002) (0.002)
Constant �0.364** �0.609*** �0.433*** �0.653***

(0.118) (0.149) (0.062) (0.079)

State FE Y Y N N
Year FE Y Y Y Y
Municipal RE N N Y Y
1-yr lags N Y N Y
Observations 12,141 9,715 12,141 9,715
R-squared 0.468 0.416 0.400 0.319

Robust standard errors in parentheses; *** p < .001, ** p < .01, * p < .05, + p < .1

Appendix B
Two-way fixed effects models for criminal executions and revenues.

Model 1 Model 2 Model 3 Model 4

Mining revenues 0.050*** 0.049*** 0.007 0.014
(0.012) (0.014) (0.031) (0.043)

Export-agriculture revenues 0.048*** 0.054*** 0.001 0.030
(0.006) (0.007) (0.022) (0.028)

Drug cultivation 0.109*** 0.127*** 0.007 0.020
(0.014) (0.017) (0.018) (0.021)

Drug labs 0.311*** 0.339*** 0.246** 0.073
(0.069) (0.089) (0.093) (0.126)

Education 0.052*** 0.097*** �0.607*** �0.714*
(0.008) (0.009) (0.179) (0.303)

Female-headed households 0.628** 0.962*** �2.870* �4.488**
(0.199) (0.247) (1.194) (1.637)

Subnational coordination 0.007 �0.030 0.021 �0.047
(0.021) (0.025) (0.025) (0.032)

Decapitations �0.008 0.228*** �0.017 0.218***
(0.027) (0.037) (0.026) (0.036)

Criminal presence
One group 1.420*** 0.578*** 1.160*** �0.103

(0.058) (0.071) (0.057) (0.070)
Two or more groups 1.710*** 0.867*** 1.541*** 0.132+

(0.071) (0.083) (0.067) (0.071)
Neighborhood violence 0.005*** 0.004** 0.002 0.001

(0.001) (0.001) (0.001) (0.001)
Constant �0.392** �0.629*** 4.684*** 5.887**

(0.130) (0.159) (1.154) (1.952)
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Appendix (continued)

Model 1 Model 2 Model 3 Model 4

State FE Y Y N N
Year FE Y Y Y Y
Municipal FE N N Y Y
1-yr lags N Y N Y
Observations 12,141 9,715 12,141 9,715
R-squared 0.470 0.418 0.176 0.042

Robust standard errors in parentheses; *** p < .001, ** p < .01, * p < .05, + p < .1
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