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Trafficking Networks and the Mexican Drug Warf
By Melissa Dell*
Drug trade-related violence has escalated dramatically in Mexico
since 2007, and recent years have also witnessed large-scale efforts
to combat trafficking, spearheaded by Mexico's conservative PAN
party. This study examines the direct and spillover effects of Mexican
policy toward the drug trade. Regression discontinuity estimates
show that drug-related violence increases substantially after close
elections of PAN mayors. Empirical evidence suggests that the violence reflects rival traffickers' attempts to usurp territories after
crackdowns have weakened incumbent criminals. Moreover, the
study uses a network model of trafficking routes to show that PAN
victories divert drug traffic, increasing violence along alternative

drug routes. {JEL D72, D85, K42, 017, Z13)

Violence related to the drug trade has escalated dramatically in Mexico since
2007, claiming over 60,000 lives and raising concerns about the capacity of the
state to monopolize violence. Recent years have also witnessed large-scale efforts
to combat drug trafficking, spearheaded by Mexico's conservative National Action
Party (PAN). These efforts have cost around 9 billion USD per annum, nearly as
much as the government expends on social development.1 Yet there is limited causal

evidence about the impacts of crackdowns. This study uses plausibly exogenous
variation from close Mexican mayoral elections, a network model of drug trafficking, and confidential data on the drug trade to identify how crackdowns have
affected violence and trafficking. It examines both the direct effects of crackdowns
in the places experiencing them and the spillover effects they exert by diverting drug
traffic elsewhere.

♦Department of Economics, Harvard University, Littauer Center M-24, Cambridge, MA 02138 (e-mail:
melissadell@fas.harvard.edu). I am grateful to Daron Acemoglu and Ben Olken for their extensive feedback on
this project. I also thank Arturo Aguilar, Abhijit Baneijee, Ernesto Dal Bó, Dave Donaldson, Esther Duflo, Ray
Fisman, Rachel Glennerster, Gordon Hanson, Austin Huang, Panie Jia, Chappell Lawson, Nick Ryan, Andreas
Schulz, Jake Shapiro, and seminar participants at Bocconi University, the Brown University Networks conference,
Chicago Booth, CIDE, Colegio de Mexico, Columbia, CU Boulder, George Mason, Harvard, the Inter-American
Development Bank, ITAM, the Mexican Security in Comparative Perspective conference (Stanford), MIT, the
NBER Political Economy Meeting, NEUDC, Princeton, Stanford, University of British Columbia, UC Berkeley
Haas School of Business, UC San Diego, University of Chicago, University of Leicester, University of Maryland,
US Customs and Border Patrol, the World Bank, and Yale for extremely helpful comments and suggestions.
ŤGo to http://dx.doi.org/10.1257/aer.20121637 to visit the article page for additional materials and author

disclosure statement.

See Estados Unidos de Mexico, Gobierno Federal (2010) and Keefer and Loayza (2010). Social development encompasses a variety of anti-poverty programs, the most prominent of which is the extensively evaluated
Progresa/Oportunidades conditional cash transfer program.
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Mexico is the largest supplier to the US illicit
fickers earning approximately 25 billion USD ea

kets (United Nations Office on Drugs and Cri

described later in this study document that in 20

maintained operations in two-thirds of Mexico's

were cultivated in 14 percent of municipalities.
While Mexico is a major player in the drug trad

and drug enforcement expenditures are not uni
ment spending exceeds 100 billion USD, and traf
Africa, and elsewhere use violent tactics and ofte
trafficking organizations that operate in Mexico
law enforcement does not randomly decide whe
dence on drug enforcement impacts consists prim
the best evidence available, these can be nontr
positive cross-sectional correlation between viole
result because areas with higher violence attribut
expend more fighting the drug trade, and a pos
occur because governments crack down in pla
later increase.

This study isolates plausibly exogenous variation in drug enforcement policy by
exploiting the outcomes of 2007-2010 close mayoral elections involving the PAN
party.2 The PAN federal government's role in spearheading the war on drug trafficking, as well as qualitative evidence that PAN mayors have contributed to these
efforts, motivate this empirical strategy. While municipalities where PAN candidates
win and lose by wide margins are likely to be different, when focusing on close elections it becomes plausible that election outcomes are driven by idiosyncratic factors.
The study shows that the outcomes of close elections are in fact uncorrelated with
baseline municipal characteristics and violence trends.
Regression discontinuity estimates document that there are 27 to 33 more drug
trade-related homicides per 100,000 municipal inhabitants per annum after a PAN
mayor takes office in a municipality than after a non-PAN mayor takes office, and
these effects persist throughout the mayor's term and plausibly beyond. Relative to
the pre-period, drug trade-related violence increases by a factor of 5.5 in municipalities with a close PAN victory, as compared to doubling in municipalities with a PAN
loss. These results are robust to alternative specifications, samples, and lengths of the
analysis period and to using the overall homicide rate, which is balanced throughout
the 17 years of available pre-period data. Most of these homicides were not prosecuted, as just under 20 percent of homicides in Mexico result in an arrest (Mexico
Evalua 2012). Homicide is typically in the jurisdiction of Mexico's state-level criminal justice systems, and in several of the most violent states the clearance rate for
homicide is only 3 to 7 percent. RD evidence also documents that police-criminal
confrontations increase substantially following PAN inaugurations.

2 See Lee, Moretti, and Butler (2004) for a pioneering example of a regression discontinuity (RD) design
exploiting close elections. A number of studies have used discontinuous changes in policies, in the cross section or
over time, to examine illicit behavior. See Zitzewitz (2012) for a detailed review.
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Over 85 percent of the total drug-relate
killing each other, and the increases in v
that are plausibly the most valuable for
Analysis using information on the indust

that the violence reflects rival traffickers' a

crackdowns initiated by PAN mayors have
violence does not appear to be explained b

PAN and other parties or by several other
These results provide novel evidence tha

increases in the homicide rate. They contr

ily of cross-sectional and panel correlatio

within the United States - which on ba

between drug enforcement and violence.
and Keefer and Loayza (2010) offer detail
The study's results also compliment qua
that Mexican government policy has been
violence in recent years (Guerrero 201 1;
recent work by Durante and Gutierrez (2
argue that coordination across municipali
ings contrast with studies arguing that th
ily be explained by the diversification of
criminal activities, by increased arms ava
immigrants with a criminal record, by job
Williams 2012; Escalante et al. 201 1 ; Rio
Finally, the results on mechanisms relat
documenting that exogenous increases in
tricts in Colombia because combatant gro
Mexico, crackdowns likely reduce rents fr
by weakening the incumbent criminals th
of a municipality. Controlling territory pl
ficking and a variety of other criminal ac
aftermath subside. While the study shows
sustained in the medium run, trafficking
zon or might have underestimated how lo
When policy leads one location to becom
nized crime may relocate elsewhere, affe
Examining these spillovers is central to un
downs. A number of studies have examine

3 Examples of cross-country studies include Miron (2

Examples of studies within the United States include Bru

Benson, and Sollars (1993).

4 Guerrero (201 1) compiles extensive qualitative and de
have ignited violent conflicts between traffickers. Esca
homicides and the deployment of the Mexican military a
analysis by using a matching strategy to argue that Me
rather than 19,000 in the absence of intervention.

For example, in a non-drug-related context, work by

allocation of police officers to Jewish institutions in Buen
vicinity but may also have diverted some theft to as close
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to the best of my knowledge this study is the

patterns in drug trade activity.6 To do so, the stu

ficking routes that predicts where drug traffi
diverted following crackdowns.

A trafficker's objective is to minimize the
producing municipalities in Mexico across the

In the simplest version of the model, traffick

United States that avoids municipalities wit

victories increase the costs of trafficking drug
least-cost routes elsewhere. Because elections o

sample period, this generates plausibly exogen
predicted routes throughout Mexico. This var
tial to identifying spillovers because it breaks
allowing spillovers to be isolated from correla
care about the routes other traffickers take, and

model that imposes congestion costs when rou

trated in Figure 1, and predicted routes for th
shown in Figure 2.

When a municipality acquires a predicted rou
drug trade-related homicide occurs increases f
cent to 6.2 percent, and for each additional ro
rate increases by 0.54 per 100,000. There is so
are concentrated in municipalities where mult
nitudes of violence spillovers are typically sm
crackdowns, they are nevertheless important g
The study also examines how within-municip
compares to within-municipality variation in a
cise can validate whether the trafficking model
fiscations are not used to estimate the routes
by 1 8 percent when a municipality acquires a
estimate is significant at the 1 percent level.
support the validity of the network approach.
In addition to validating the model, the drug
on the "diversion hypothesis," which argues th
in one place, drug activity is partially diverted
reduced. The diversion hypothesis plays a maj

Drugs and is a leading explanation popularly

increase in drug enforcement expenditures gl
markets have continued to expand and drug
Reuter and Trautmann 2009). For example, de
eradication policies in Bolivia and Peru during

6 Studies of the economics of organized crime include Levitt a
a US drug gang; Gambetta's (1993) economic analysis of the Sic
costs of organized crime in southern Italy; Bandiera (2003); D
al.'s (2012) investigations of the historical origins of the Sicilian
(2000) analyses of the rise of the Russian mafia; and Mastrob
structure of crime syndicates.
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Figure 1. Illustration of Spillovers Methodology

Colombia, and large-scale coca eradication in Colombia in the 2000s has sinc
cultivation to re-expand in Peru and Bolivia, with total coca cultivation un

(Isacson 2010; Leech 2000). 7

The spillover results and the descriptive patterns of drug consumption s

that it is unlikely that the Mexican drug war led to large, sustained reduction

consumption of illicit drugs. Estimating the share of drugs diverted and the
no longer trafficked using the spillovers model would require making pote

7 The diversion hypothesis may be particularly applicable to drug trafficking - to the extent that traff
be substituted across different locations without significantly impeding traffickers' objectives - and wi
applicable to crimes that can only be conducted in a specific location.
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Figure 2. Road Network and Predicted Trafficking Routes

Note: The least-cost routes plotted in this figure are predicted using the network model with congestion costs

untenable assumptions about drug cultivation and seizure rates. Nevertheless,
diversion of drug traffic following crackdowns was large enough to substanti
increase illicit drug seizures along predicted alternative routes. Additionally, m
law enforcement resources used for drug seizures and eradication were redire
during the Calderón administration to focus on the unexpected escalation in v
lence, potentially reducing the crackdown's impact on drug prices to the exte
that seizures and eradication reduce supply more than efforts to quell gang w
(National Drug Intelligence Center 2010). Moreover, the share and overall quan
of Mexican heroin in the US heroin market actually increased during the Cald
crackdown, and the availability of other drugs is unlikely to have declined subs
tially (Díaz-Briseño 2010).8 While the counterfactual is not clear, diversion cou
contribute to this descriptive pattern. Existing evidence supports the conjectu
that the price impacts of large-scale crackdowns tend to be modest. For exam
Kuziemko and Levitt (2004) find that the massive 15-fold increase in incarcera
for drug-related offenses in the United States between 1980 and 2000 led to a
15 percent increase in cocaine prices and conclude that the increase in incarcera
is unlikely to have been cost effective.9

8 Mexican wholesale cocaine already nearly completely dominated the market, and the Mexican share rem
high (US Drug Enforcement Agency 201 1). The share of Mexican marijuana in the market is difficult to me
since marijuana can be home-produced.

9 The cocaine elasticity of demand is around -0.5 (Reuter and Trautmann 2009), implying that effec
demand are unlikely to have exceeded 2.5 to 7.5 percent.
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While there are a variety of outcomes tha
this study focuses on violence and the div
particularly central to policy and academic
briefly examine economic outcomes - find
informal sector earnings and female labor
and male labor force participation are not s
effects are noisily estimated, they are cons
trafficking organizations not only set up sm
mal sector producers via protection racket

This study's results document that the costs

have been high and sustained. Beyond the
nity costs of the Mexican government exp
annum fighting drug trafficking. Overall,
sizing policies to deter violence and impro
opposed to policies whose primary objectiv
The next section provides an overview of
then tests whether the outcomes of close e
ities experiencing these elections and exam
lying the results. Section III develops the
tests whether PAN victories exert drug tr
Section IV concludes.

I. Drugs and Violence in Mexico
A. The Drug Trafficking Industry
Mexican drug traffickers dominate the wholesale illicit drug market in the United

States, earning between 14 and 48 billion USD annually.10 According to the UN
World Drug Report, Mexico is the largest supplier of heroin to US markets and
the largest foreign supplier of marijuana and methamphetamine. Official Mexican
government data, obtained from confidential sources, document that 14 percent of

Mexico's municipalities regularly produce opium poppy seed (heroin) or cannabis.
Moreover, 90 percent of cocaine consumed in the United States transits through

Mexico (US Drug Enforcement Agency 2011). The US market provides substantially more revenue than Mexico's domestic drug market, which is worth an estimated 560 million USD annually (Secretaría de Seguridad Pública 2010). 11
At the beginning of this study's sample period, in December 2006, there were
six major drug trafficking organizations (DTOs) in Mexico. Official data obtained
from confidential sources document that 68 percent of Mexico's 2,456 municipalities were known to have a major DTO or local drug gang operating within their
limits in early 2008. These data also estimate that 49 percent of drug producing

'"Estimates are from the US State Department (2009). Estimates by US Immigration and Customs Enforcement,
the US Drug Enforcement Agency, and the Mexican Secretaría de Seguridad Pública are broadly similar and also
contain a large margin of error.

According to the US National Survey on Drug Use and Health, 14.2 percent of Americans (35.5 million people) have used illicit drugs during the past year, as contrasted to 1.4 percent of the Mexican population (1.1 million

people) (CONADIC 2008).
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municipalities were controlled by a major traff

ing controlled by local gangs.
The term "cartel," used colloquially to refer to
nizations do not collude to reduce illicit drug
between DTOs are highly unstable, and there i

conflict within DTOs (Williams 2012; Guerr

about day-to-day operations are typically made
single trafficker will be able to reveal extensiv

ties. Moreover, the number of major DTOs incr
with groups splitting over leadership disputes.

In addition to trafficking drugs, Mexican DTO

that range from protection rackets, kidnapping
to oil and fuel theft, money laundering, weapo

(Guerrero 201 1, p. 10). Notably, protection rac
have increased substantially in recent years (R
Sistema Nacional de Seguridad Pública 201 1). T
to state protection, are particularly likely to b
The second half of the 2000s witnessed large,
violence. Over 50,000 people were killed by
2007 and 2012, and homicides increased by at le
of this period (Rios 201 1). By 2010, violent ci
levels higher than in Iraq and Afghanistan du
in Russia during the 1990s, and higher than in

War (Williams 2012). Over 85 percent of the

people involved in the drug trade killing each o
male, and 45 percent were under age 30. The v

with bodies hung from busy overpasses and se
(Williams 2012). Public displays of brutality an
extortion affect the general public, and 201 1 p
rity was more likely than the economy to be
the country.

B. Mexico's War on Drug Trafficking
Combating drug trafficking has been a major priority of the Mexican federal government in recent years. Notably, President Felipe Calderón (December 2006-2012)
of the conservative National Action Party (PAN) made fighting organized crime
the centerpiece of his administration. During his second week in office, Calderón
deployed 6,500 federal troops to combat trafficking, and by the close of his presidency approximately 45,000 troops were involved.
For most of the twentieth century, a single party, the Institutionalized Revolutionary

Party (PRI), dominated Mexican politics. The PRI historically took a passive stance
toward the drug trade, and widespread drug-related corruption is well-documented
(Shannon 1988; Chabat 2010). Mexicans elected their first opposition president in
2000, and today Mexico has three major parties: the PAN on the right, the PRI, and
the Party of the Democratic Revolution (PRD) on the left. While presidents Ernesto

Zedillo (1994-2000, PRI) and Vicente Fox (2000-2006, PAN) did implement
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security reforms and crackdowns (Chabat
Calderón's. Calderón's crackdown appears t
presidential election - decided by an extrem
tion of security issues (Castañeda and Agu
Mexico's crackdown on trafficking has foc
traffickers, whereas illicit crop eradication
been diverted to respond to violence (Natio
seizures and high-level arrests are typically
who have the requisite training and weapo
Municipal police are relevant because they
interventions, which often target specific

is available (Chabat 2010). Municipal poli

fickers, collecting information on who is p

is essential for protecting criminal operat
authorities and rivals.12 Municipal police fo
killed by drug-related violence (Guerrero 2
Mayors name the municipal police chief
duct. Thus, PAN mayors could assist Calde
law enforcement authorities and by encour
PAN federal government. Qualitative evid
Calderón were more likely to request law en
eral government than their non-PAN coun
involving the federal police and military ha
ities are politically aligned with the federal
PAN mayors may have been more likely

authorities from the same party cooperate mo

corruption, or because of ideology. For exa
work conducted in Baja California that PAN

itary assistance than their non-PAN counte
more sophisticated military hardware. Cor

later in this study. Moreover, PAN mayors
cooperate. Mexican mayors are barred fro
subsequent political post typically requires
ple, the mayorship is a common stepping s
part of the Mexican Congress is elected fr
ers choose these lists, and if a candidate is
legislature (Langston and Aparicio 2008;

2010.

12 See for example Tribuna de Los Cabos, Sección El Pa

13 For example, while drug trade-related violence initially increased in Baja California in response to a large
federal intervention, the violence has since declined, and the state is frequently showcased as a federal intervention
success story (Guerrero 201 1). The governor of Baja California belonged to the PAN, and the federal intervention

began under the auspices of a PAN mayor in Tijuana. On the other hand, in Ciudad Juarez both the mayor and
governor belonged to the opposing PRI party, and conflicts and mistrust between municipal and federal police have
been rampant.
The PAN controlled the mayorship in around a third of municipalities at the beginning of the sample.
5 In a survey of 1,400 representatives who had served in Mexico's lower house of Congress, 77 percent of the
PAN legislators had previously been involved in municipal politics (Langston and Aparicio 2008). Two hundred of
the 500 seats in the lower house of Congress and 32 of the 128 Senate seats are filled from the party lists.
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millions of pesos in public campaign resources, a

thousands of appointed posts (Langston and Apa

The criminal justice system is also relevant for un

downs. Like the United States, Mexico has state
tems, and homicides are typically in the jurisdict
for homicides in Mexico is low, with just under 2
an arrest (México Evalúa 2012), and the national
variation. In the state of Chihuahua, only 3.6 per
in an arrest by the end of the following year, w
at 4.6 percent and 7 percent, respectively. In con
of 100 percent for the 34 homicides that it expe
Sur had a clearance rate of 90 percent. States w
to be the most violent. For comparison, the c
United States is around 67 percent, ranging fro
to a high of 89 percent in Wyoming (Investigat
Mexico result from difficulties in both investig

suspects. Only 36 percent of warrants result in an a

from 14 percent to 76 percent across Mexican
The federal government passed major judicial
remains weak.

These statistics, however, should not be interpreted as evidence that the Mexican
federal government is incapable of arresting wanted criminals in a targeted manner.
Drug-related crimes and organized criminal activity are often federal offenses, and

nearly half of all federal inmates are charged with drug-related crimes (Lecuona

2013; México Evalúa 2013). Having the cooperation of local authorities can be
central in making drug trade-related arrests, and confidential data on high-level drug

arrests shows that - while rare - they are about twice as common following close
PAN victories as compared to close PAN losses.
These facts can plausibly help explain why violence has increased dramatically
in Mexico in recent years. With the help of municipal authorities, the federal government has used a targeted strategy to arrest drug traffickers on federal drug-related

or organized crime charges, plausibly destabilizing drug gangs. Rival gangs knew
they could violently exploit this weakness without much risk of being prosecuted by
state criminal justice systems for homicide, at least in Mexico's most violent states.
II. Direct Effects of Close PAN Victories on Violence

This section uses a regression discontinuity approach to test whether the outcomes of close mayoral elections affect violence in the municipalities experiencing
these elections. It first describes the data and identification strategy. Then it examines the relationship between PAN victories and violence, as well as the economic
mechanisms underlying this relationship.
A. Data

The analysis uses official government data on drug trade-related outcome

obtained from confidential sources unless otherwise noted. Data on drug trade-relate
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homicides occurring between December of
piled by a committee with representatives
the National Council of Public Security.16 T
which homicides from the past week were
homicides are defined as any instance in w
at least one of the parties involved in the d
information in the police reports and valid
The committee also maintains a database of those killed in armed clashes between

police and organized criminals. Month x municipality data on all homicides occurring between 1990 and 2012 were obtained from the National Institute of Statistics

and Geography (INEGI) and allow examination of a longer pre- and post-period
than the drug trade-related homicide data. The overall homicide data are drawn
from vital statistics compiled by state government authorities in each of Mexico's
31 states and federal district. Month x municipality confidential data on high-level
drug arrests are also employed. 1 8

Moreover, this section uses official government data on which of Mexico's
2,456 municipalities had a DTO or local drug gang operating within their limits
in early 2008. This offers the closest available approximation to pre-period DTO
presence, as systematic municipal-level data about DTOs were not collected before
this time. ,
Finally, electoral data for elections occurring during 2007-2010 were obtained
from the electoral authorities in each of Mexico's states. The sources for a number
of other variables, used to examine whether the RD sample is balanced, are listed in
the notes to Table 1.

B. Econometric Framework

This study uses a regression discontinuity (RD) approach to estimate the impact
of PAN victories on violence. The RD strategy exploits the fact that the party affiliation of a municipality's mayor changes discontinuously at the threshold between
a PAN victory and loss. Municipalities where the PAN wins by a large margin are
likely to be different from municipalities where the PAN loses by a wide margin.
However, when we narrow our focus to the set of municipalities with close elections,
it becomes more plausible that election outcomes are determined by idiosyncratic
factors and not by systematic municipal characteristics that could also affect violence.

Thus, under certain conditions municipalities where the PAN barely lost can serve as
a reasonable counterfactual for municipalities where they barely won. This section
examines the plausibility of the RD identifying assumptions in detail, but first it is
helpful to specify the regression form. The baseline analysis estimates the following
regression model within a narrow window around the PAN win-loss threshold:

(1) ym = a0 + a.'PANwinm + a2PANwinm x f(spreadm)
+ 0:3(1 - PANwinm ) x f(spreadm ) + em,
16 The Mexican government stopped compiling these data after October of 201 1 .

Previous homicides are also considered for reclassification if new information becomes available.

18 High-level traffickers include DTO kingpins, regional lieutenants, assassins, and financiers.
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Table 1 - Baseline Characteristics

Own Neighboring
municipality municipalities

5 percent vote spread ,.sta(on ,_staton ,-staton
PAN

PAN

means

RD

RD

RD

RD

won lost difference estimate estimate estimate estimate

Political characteristics

Mun. taxes per capita (2005) 59.84 56.75 (0.23) 40.96 (0.86) 10.80 (0.42)
Turnout 0.61 0.59 (0.99) 0.05 (0.77) 0.02 (0.42)
PAN incumbent 0.27 0.32 (-0.61) -0.05 (-0.22) 0.14 (1.52)
PRD incumbent 0.17 0.13 (0.63) -0.02 (-0.12) -0.16 (-1.42)
Percent alternations (1976-2006) 0.31 0.31 (-0.01) 0.06 (0.70) 0.01 (0.25)
PRI never lost (1976-2006) 0.07 0.07 (-0.04) -0.21 (-1.64) -0.15 (-1.61)
Demographic characteristics

Population (2005) 6.03 5.10 (0.35) 5.08 (0.60) -1.37 (-0.62)
Population density (2005) 220.23 191.05 (0.42) -374.00 (-1.42) -186.70 (-1.19)
Migrants per capita (2005) 0.02 0.02 (-0.69) 0.00 (-0.06) 0.00 (-0.77)

Economic characteristics

Income per capita (2005) 4.29 4.48 (-0.53) -0.69 (-0.56) 0.10 (0.15)
Malnutrition (2005) 32.76 31.20 (0.53) 3.90 (0.50) -5.23 (-0.89)
Mean years schooling (2005) 6.26 6.19 (0.32) -0.55 (-0.77) -0.10 (-0.22)
Infant mortality (2005) 22.54 22.26 (0.22) 0.80 (0.22) 0.39 (0.17)
HH w/o access to sewage (2005) 8.51 8.44 (0.05) 0.80 (0.26) -1.53 (-0.52)
HHw/o access to water (2005) 16.14 18.22 (-0.62) -8.35 (-1.06) -6.45 (-0.97)
Marginality index (2005) -0.15 -0.12 (-0.23) -0.05 (-0.13) -0.23 (-0.73)
Road network characteristics

Detour length (km) 26.15 22.48 (0.19) -53.47 (-1.29) -14.63 (-0.90)
Road density 0.15 0.13 (0.98) -0.06 (-1.08) -0.04 (-0.86)
Distance US (km) 708.27 735.49 (-0.55) -126.82 (-0.86) -135.29 (-0.92)
Geographic characteristics

Elevation (m) 1,403.42 1,367.95 (0.26) 547.41 (1.29) 487.19 (1.24)
Slope (degrees) 3.62 3.19 (1.02) 0.26 (0.22) -0.17 (-0.18)

Surface area (km2) 1,787.36 725.37 (1.36) 1,808.90 (1.61) 544.10 (0.65)

Average min. temperature, C 7.17 7.59 (-0.46) -4.56 (-1.60) -4.04 (-1.51)
Average max. temperature, C 22.54 22.90 (-0.53) -3.44 (-1.58) -3.24* (-1.66)
Average precipitation, cm 1,164.40 1,084.63 (0.65) -93.64 (-0.32) -90.74 (-0.32)
Observations

70

82

152

152

Notes:
Columns
1-5
examine
these
characteristics
for
municipalities
th
the
difference
in
means
between
m
and
6
report
the
coefficient
on
PAN
as
the
dependent
variable,
and
colu
***
Significant
at
the
1
percent
le
**
Significant
at
the
5
percent
lev
♦Significant
at
the
10
percent
lev

Sources:
Data
on
population,
popu
Conteo
de
Poblacion
y
Vivienda
,
tax
collection
are
from
Sistema
d
are
from
CONAPO
(National
Pop
Council
for
Evaluating
Social
Dev

from

PNUD

Mexico

(UN

Develop

on distance to the United States and other road network characteristics are from the author's own calculations.

Electoral data are from Mexico Electoral-Banamex and electoral results published by the Electoral Tribunals of
each state. For 1 1 states, data on the total number of eligible voters, required to calculate turnout, are not reported.

The geographic characteristics are from Acemoglu and Dell (2009).
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where ym is the outcome of interest in m
equal to 1 if the PAN candidate won the ele
victory. The study examines robustness to
RD polynomial, which is estimated separat
threshold. The baseline specifications us
recommended in a recent paper by Gelma
results using higher-order polynomials ar
robustness specifications also include regio
Elections in Mexico occur at different ti

study considers two samples: close elect

elections occurring in 2007-2010. The form
period but fewer municipalities. In order to
both samples are limited to municipalities
related homicide data prior to the elections
palities with at least a year of post-inaugur
examined in the medium-term.

Identification requires that all relevant factors besides treatment vary smoothly
at the threshold between a PAN victory and loss. Formally, letting >>| and denote

potential outcomes under a PAN victory and loss, identification requires that
E[yļ' spread] and E[y0' spread] are continuous at the win-loss threshold. This
assumption is needed for municipalities where the PAN barely lost to be an appropriate counterfactual for those where they barely won. This assumption would be
violated if the outcomes of close elections were determined not by idiosyncratic
factors but by a systematic advantage of winners.19

To assess the plausibility of the identifying assumptions, Table 1 examines
whether 25 political, economic, demographic, road network, and geographic
pre-characteristics are balanced across the PAN win-loss threshold. The next section considers violence trends prior to the relevant elections. The body of the study
focuses on the baseline 2007-2008 elections sample for municipalities with a vote
spread of 5 percentage points or less, and the online Appendix provides analogous
results for the 2007-2010 elections and for alternative bandwidths.20
Column 1 reports the mean value of each characteristic in municipalities where
the PAN won, column 2 does the same for municipalities where they lost, and column 3 reports the /-statistic on the difference. In no case are there statistically significant differences, including for political characteristics such as turnout and the
party of the incumbent.21 1 also estimate the RD specification given by equation (1)
using each of the baseline characteristics as the dependent variable. The coefficients
on PAN win are reported in column 4 and /-statistics in column 5. While some of
the coefficients are noisily estimated, they are statistically identical to zero. Online
Appendix Figures A-2 through A-5 show analogous RD plots for each characteristic.
Regional characteristics could also differ across the PAN win-loss threshold, and
thus I calculate the average of each baseline characteristic in the municipalities that
19 For example, Caughey and Sekhon (201 1) show that in US House elections between 1942 and 2008, close
winners have financial and incumbency advantages.
20 Online Appendix Figure A-l shows a map of the close election municipalities, which are located throughout

Mexico.

The economically large difference in surface area is driven by a single large municipality, Ensenada.
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border each municipality in the RD sample. Colu

using these characteristics as the dependent vari
are noisy, nearly all are statistically insignificant

To provide a more complete view of how prethreshold, online Appendix Tables A-l through A
sample to vote spread bandwidths of 4 percent, 3
(the Imbens- Kaly anaraman bandwidth (Imbens
tively, and online Appendix Tables A-5 through
close election sample. These tables document qu
When all pre-characteristics are combined int
ability to predict post-period violence - providin
pre-characteristics are balanced - there likewise
win-loss threshold. Specifically, I regress averag
which lasts for the duration of a mayor's term

Table 1, as well as on average violence during

monthly probability that at least one homicide o

are considered. I then use the coefficients from t

violence, and online Appendix Figure A-6 plo
against the PAN margin of victory. Panel A exa

homicide probability, panel B the predicted drug

predicted overall homicide probability, and pan
rate. In no case is there a statistically significant
the discontinuity is modest.

Identification also requires the absence of selec
loss threshold. This assumption would be violat
rigged in favor of the PAN in municipalities tha
in violence. To formally test for sorting, I imp
2008) by collapsing the election data to 1 perc
using the observation count in each bin as the
Online Appendix Figures A-7 and A-8 show that
at the PAN win-loss threshold for either the 2007-2008 or 2007-2010 close election

samples. In other words, neither the PAN nor its opponents systematically win close
elections. For manipulation of the threshold to be consistent with these figures and

Table 1, there would need to be an equal number of elections rigged in favor of and

against the PAN, and the pre-characteristics would need to be the same on average
for these municipalities and their neighbors, a scenario that is unlikely.

The absence of selective sorting is also institutionally plausible. Elections in
Mexico are coordinated by a multi-partisan state commission, and genuine recourse
exists in the case of suspected fraud. While traffickers may have incentives to intimidate voters and candidates, recall that mayors prior to the Calderon administration
had limited capacity to challenge heavily armed traffickers given the absence of a
widespread federal crackdown. The elections, particularly for the 2007-2008 sample,

22 Regressions using the Imbens-Kaly anaraman bandwidth use a triangular kernel such that the weight given
to each observation decays with distance from the threshold. This is the standard approach for implementing the
Imbens-Kalyanaraman bandwidth - which is estimated assuming that kernel weighting will be used. The other
bandwidths produce very similar estimates when combined with kernel weighting.
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are at the beginning of Calderón's crackdow
have anticipated how sustained it would be
they may not have found it worthwhile to
this conjecture, systematic killings of mayo
federal crackdown had been sustained for se

C. Graphical Analysis of Violence P

This section graphically analyzes the rel
comes and violence, documenting that vio
diverges significantly thereafter. The main

2008 close election sample, in which the pos
mayor's three year term.

Figure 3 examines the probability that at

occurs in a given month and the homicide ra

lame duck, and post-election periods. Exa
study to distinguish whether crackdowns l
places that would not have otherwise exper
fied conflict in places that would have expe
The figure plots the violence measures agai
negative margin indicating a PAN loss. Each
0.5 percentage point vote spread bins. The s
a regression of violence on a quadratic poly
separately on either side of the PAN win-los
95 percent confidence intervals.
While close PAN victories do not significa
that drug trade-related violence occurs durin
the drug-related homicide rate increases by
PAN victory, as compared to a close PAN lo
is around three times higher in PAN munic
shows that the drug trade-related homicide
month period following the election but prio
is similar regardless of whether the PAN ba
document the absence of a violence discont
during the six months prior to the elections
RD sample is balanced. Online Appendix Fig
for the 2007-2010 elections, documenting s
higher nearer the threshold, on both sides, i
is plausibly explained by the fact that drug
larger, more urban municipalities, which are
(see online Appendix Figure A-2).

23 Online Appendix Figure A-ll shows that both the 2007-2
tude when a negative binomial model is used to account for t
See online Appendix Table A-48 for an examination of the

spread and violence.
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Figure 3. Drug Trade-Related Homicides RD Figures

Notes: This figure plots violence measures against the PAN margin of victory, with a negative margin ind
PAN loss. Each point represents the average value of the outcome in vote spread bins of width one-half of a
age point. The solid line plots predicted values, with separate quadratic vote spread trends estimated on eit
of the PAN win-loss threshold. The dashed lines show 95 percent confidence intervals.

Figure 4 provides an analogous exercise for overall homicides, in order to ad
two potential concerns with the drug trade-related homicide data. First, while

cides are classified as drug trade-related by a national committee, it is po

that the police reports used to make this classification systematically differ a
municipalities. Moreover, the pre-period in the drug trade-related homicide
is relatively short since the data were not collected prior to President Calder

inauguration in December of 2006. The overall homicide data are availab
1990-2012 and hence offer a much longer pre-period.
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Figure 4. All Homicides RD Figures

Notes: This figure plots violence measures against the PAN margin of victory, with a negative margin indicati
PAN loss. Each point represents the average value of the outcome in vote spread bins of width one-half of a perc
age point. The solid line plots predicted values, with separate quadratic vote spread trends estimated on either
of the PAN win-loss threshold. The dashed lines show 95 percent confidence intervals.

The patterns documented in Figure 4 are similar to those in Figure 3. There
a significant increase in the overall homicide rate following the inauguration o
PAN mayors (panel B), whereas violence during the pre-period - which in this
extends over 17 years - is balanced.25 Online Appendix Figure A- 10 docume

25 Results (available upon request) are also similar when overall homicides are considered using the sa
period as for the drug trade-related homicides.
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Panel A. Drug-related homicides Panel B. Drug-related homicide rate
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Figure 5. Homicide RD Figures

Notes: In panel A, each point plots a separate RD estimate of the impact of close PAN victories on the average pr
ability that a drug trade-related homicide occurred. In panel B, each point plots a separate RD estimate of the im
of close PAN victories on the drug-related homicide rate in a given quarter. In panel C, each point plots a separ
RD estimate of the impact of close PAN victories on the overall homicide rate in a given quarter. All regressio

include a quadratic RD polynomial, estimated separately on either side of the PAN win-loss threshold. The
lines plot 95 percent confidence intervals, and the thick lines plot 90 percent confidence intervals.

analogous overall homicide patterns in the 2007-2010 close election sample.

Since it is quite unlikely that homicide differences of this magnitude would be

driven by differences in reporting, these results provide strong evidence that there is

a genuine increase in violence following PAN victories. The overall homicide est

mates tend to be somewhat larger in magnitude than the drug trade-related homic

estimates, and the positive correlation between changes from month-to-month
drug-related homicides and overall homicides net drug-related homicides sugges
that some homicides related to drug gang wars may not have been classified as su
To uncover more detail about the relationship between violence and PAN victoriesv I estimate equation (1) separately for each quarter prior to the election
following the inauguration of new authorities. Figure 5 plots the PAN win coef
cients against time, which is defined relative to each municipality's election and
inauguration. The thin lines plot 95 percent confidence intervals, and the thick
lines plot 90 percent confidence intervals. Quarterly data are used to improve t
legibility of the plots, and similar patterns are documented using monthly data
online Appendix Figure A- 13.

26 Figure A- 12 documents similar results for the homicide rate using a negative binomial model.
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Panel A documents that the probability th

occurs in a given month increases for one to tw

guration, but the difference between PAN

back to zero after this.27 In contrast, the drug

the first quarter following the inauguration

than in non-PAN municipalities throughout t

violence in the pre-election period is balanc
homicide rate. Likewise, panel C shows that
throughout the 17 years prior to the relevan
following the inaugurations of PAN mayor
PAN municipalities for as long as data are
not subside when new mayors take office i
Figures A- 15 to A-23 show that these resu
widths (4 percent, 3 percent, 2 percent, and
bandwidth) and controls, and online Append
is also balanced in neighboring municipalitie
D. Further Results and Robustness

Tables 2 and 3 estimate the RD specification given in equation (1) for the 20072008 and 2007-2010 close election samples.29 Panel A considers drug trade-related
homicides and panel B overall homicides.

Table 2 documents that close PAN victories increase the drug trade-related
homicide rate by around 33 (SE = 9) homicides per 100,000 per annum during
the mayor's three-year term. Table 3 considers close elections occurring between

2007 and 2010, estimating that PAN victories increase the drug-related homicide rate by 27 (SE = 9) homicides per 100,000 during the one year following
the mayor's inauguration. The difference between these estimates is explained by
the post-period lengths. When the analysis examining 2007-2008 elections uses a
one-year post-inauguration period, the estimated impact of close PAN victories is
22 per 100,000. The estimates for the overall homicide rate show a similar pattern
but are somewhat larger in magnitude, as discussed above. Columns 1 through 3 of
both tables document that close PAN victories do not have a sustained impact on the
violence extensive margin.
Back of the envelope calculations suggest that crackdowns are responsible for
at least half of the increase in homicides in Mexico in recent years. When using
2007-2008 elections to compare the drug trade-related homicide rate in the pre- and
post-periods, the homicide rate approximately doubles in municipalities where the
PAN barely loses and increases by a factor of 5.5 in places where the PAN barely
wins. Similarly, the overall homicide rate in municipalities with close PAN elections in 2007-2008 nearly doubles in municipalities with a PAN loss and increases

27 Whether the impact is statistically significant in the second quarter varies with the specification used, though
coefficient magnitudes are similar across specifications.
The probability of at least one homicide occurring in a given month is also balanced across the full 17 year
period prior to the elections, see online Appendix Figure A- 14.
29 The homicide rate is more noisily measured in smaller municipalities. Thus, following the standard approach
in the crime literature, regressions use inverse variance weighting.
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Table 2 - Close PAN Elections and Homicides: 2007-2008 Elections

Homicide probability Homicide rate
Post Lame Pre- Post Lame Pre-

inaug. duck election inaug. duck election
Panel
A.
Drug
PAN win 0.053 0.051 -0.003 32.981*** 4.967 -2.038

(0.090) (0.082) (0.076) (9.346) (4.122) (3.776)
R2

0.01

0.01

Observations

0.04

152

152

0.33
152

0.04

152

0.11

152

152

Panel B. All homicides

PAN win 0.037 0.031 0.020 56.630*** 2.457 3.088

(0.101) (0.101) (0.089) (12.768) (2.922) (4.361)
R2

0.01

0.01

Observations

0.01

152

152

0.40
152

0.03

152

0.04

152

152

Notes: Panel A examines drug-related homicide
umn 1 the dependent variable is the average mo
or's term, and in column 4 it is the average hom
homicides during the lame duck period, and c
pre-election period. PAN win is an indicator equ
and the sample includes elections in 2007-2008 w
centage point or less vote spread margin. All
mated separately on either side of the
*** Significant at the 1 percent level.
** Significant at the 5 percent level.
* Significant at the 10 percent level.

threshold

Table 3 - Close PAN Elections and Homicides: 2007-2008 Elections

Homicide probability Homicide rate
Post Lame Pre- Post Lame Pre-

inaug. duck election inaug. duck election
Panel

A.

Drug

PAN win 0.042 0.030 0.027 26.735*** 6.331 3.830

(0.054) (0.054) (0.050) (8.560) (5.212) (4.688)
R2

0.02

Clusters

0.01
307

Observations

0.01
307

310

0.10

307

310

0.01

307

310

0.01

307

310

310

307
310

Panel B. All homicides

PAN win 0.053 0.001 0.039 44.820*** 6.622 4.740

(0.064) (0.071) (0.054) (12.289) (6.665) (3.498)
R2

0.02

Clusters

0.01
307

Observations

Notes:

0.03
307

310

Panel

A

0.24

307

310

0.01

307

310

310

examines

0.03

307
310

307
310

drug-related

homicid

umn 1 the dependent variable is the average mo
following the mayor's inauguration, and in colu
and 5 similarly examine homicides during the
homicides during the pre-election period. PAN

didate

won

the

election,

and

the

sample

first or second by a 5 percentage point
RD polynomial estimated separately on
*** Significant at the 1 percent level.
** Significant at the 5 percent level.
* Significant at the 10 percent level.
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by a factor of four in municipalities with a

a lower bound since the party of the mayor
security assistance.

The online Appendix conducts a numbe

First, online Appendix Tables A- 10 and Atrade-related homicide rate estimates to usi
4 percent, 3 percent, 2 percent, and 13.3 per
width), alternative RD polynomials (linear,
separately on either side of the PAN win-loss
controls, for the 2007-2008 and 2007-2010 s
Tables A- 12 and A- 13 perform an analogou
The coefficients reported in the main text f
of the 132 coefficients reported in each of t
to be statistically similar. Moreover, online
ment that PAN victories robustly increase th
of the analysis period.30 I focus on close
identification. For completeness, online App
PAN elections are included in the sample, e
statistically significant for the overall homic
If violence before the elections is balanced,
cation will estimate PAN win effects that are similar to the RD coefficients. Online

Appendix Tables A- 15 to A-24 - which each explore a different vote spread bandwidth (5 percent, 4 percent, 3 percent, 2 percent, and 13.3 percent) and dependent variable (the drug trade-related or overall homicide rate) - document that this
approach does indeed produce estimates similar to those from the RD, for both

the 2007-2008 and 2007-2010 close election samples. This remains true even
when the differences-in-differences specifications control for municipality-specific
time trends.

E. Interpretation
This section examines the mechanisms through which PAN victories affect drug
trade-related violence. The evidence suggests that PAN victories lead to crackdowns
that weaken incumbent criminals, spurring violence between traffickers.
First, consider whether PAN victories lead to crackdowns. Municipality-level

data on military and federal police deployments cannot be released to individuals
outside these organizations, but other available evidence suggests that PAN mayors are more likely to crack down on the drug trade. Online Appendix Table A-25
examines police-criminal confrontation causalities. Using the RD specification in
equation (1), it documents that casualties are significantly higher in PAN than in
non-PAN municipalities, for both the 2007-2008 and 2007-2010 election samples.

30Online Appendix Figure A-25 shows that results using the drug trade-related homicide rate are robust to
varying the pre-period from 1 to 6 months, the lame duck period from 1 to 5 months, and the post-period from 2 to
35 months. Online Appendix Figure A-26 shows analogously that results for the overall homicide rate are robust
to varying the pre-period from 1 to 205 months (~ 17 years), the lame duck period from 1 to 5 months, and the
post-period from 2 to over 50 months.

This content downloaded from 140.247.212.189 on Wed, 26 Sep 2018 14:15:25 UTC
All use subject to https://about.jstor.org/terms

VOL 105 NO. 6 DELL: TRAFFICKING NETWORKS 1759

Table 4 - Heterogeneity

Dependent variable: Drug-related homicide rate
2007-2008 elections

PAN win 32.981*** 37.699*** 37.333*** -2.344

(9.346) (9.000) (9.752) (4.020)
PAN win X far from United States -49.364***

(12.674)
PAN win X low violence -51.267***

(11.524)

PAN

win

PAN

win

X

local

X

gang

rival

0.331
(14.867)

33.747***

(10.827)

PAN
R2

win

0.326

Clusters

X

0.433
152

Observations

PAN

ally

win

1.522
(10.992)
0.443 0.504

152

152

1

152

152

effect
(8.924)

152

152

152

(far

from

PAN win effect (low violence) - 1 3.930**
(6.140)

PAN win effect (local gang) -2.013

(14.310)

PAN win effect (rival) 3 1 .400* * *
(10.050)

PAN

win

effect

(ally)

9.178

(10.230)

Notes: PAN win is an indicator equal to one if a PAN candidate won the election, far from
United States is an indicator equal to 1 if the municipality is above median distance from the
United States, low violence is an indicator equal to 1 if the municipality had a below median
homicide rate during 2004-2006, local gang is an indicator equal to one if the municipality
contains only a local gang, rival is an indicator equal to one if it contains a major DTO and
borders territory controlled by a rival DTO, and ally is an indicator equal to one if it contains a
major DTO and does not border territory controlled by a rival DTO. All columns limit the sample to municipalities where a PAN candidate was the winner or runner-up by less than a 5 percentage point vote spread margin and include a linear RD polynomial estimated separately on
either side of the PAN win-loss threshold. In addition to the interactions, main effects are also
included. Standard errors, clustered by municipality, are in parentheses.
*** Significant at the 1 percent level.
** Significant at the 5 percent level.
♦Significant at the 10 percent level.

In contrast, casualties are balanced in the pre-period. Arrests of high-level drug traffickers, while rare, likewise occur more frequently following PAN victories.31
Table 4 examines whether the patterns of heterogeneity in the data are consistent
with the hypothesis that crackdowns spur conflicts between traffickers. Column 1
reproduces the baseline post-inauguration results for the 2007-2008 close election

sample. Column 2 examines whether effects are larger in municipalities that are
31 The federal government does not maintain a database of all drug-related arrests. During the post-inauguration
period, high-level arrests happened twice as often in places where the PAN barely won.
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closer to the United States, where most illici
palities are plausibly more valuable for traffic

worth fighting over. I interact PAN win, spr

indicator equal to one if the municipality is g
United States. The effect of PAN victories on

is large and positive in municipalities closer t
statistically insignificant in municipalities fu
Appendix Tables A-26 to A-35 document robu
and measures of the homicide rate (drug trad

both the 2007-2008 and 2007-2010 election

Column 3 performs a similar exercise, inter
RD polynomial with an indicator equal to 1 if
age homicide rate prior to Calderón's presiden
more valuable to the drug trade were already
prior to the Mexican Drug War, and the exte
Tables 2 and 3 suggest that the sustained viole
that would have experienced some violence in
Table 4 documents that sustained increases in
period are in fact concentrated in municipali
homicide rate. Results are similar regardless
homicide measure used (online Appendix Tabl
Crackdowns could plausibly ignite conflicts
be promoted to the positions of higher-level t
killed. Crackdowns could also weaken the incu
rival DTOs to violently wrest control of a terr
ble. Incentives to usurp territory are plausibly
as controlling an entire region allows traffick
activities in which they engage.32 To shed lig
municipalities into four groups using confide
controlled by a major DTO that border territ
palities controlled by a major DTO that do not
DTO, (iii) municipalities controlled by a local
trade presence.33 Municipalities with no know
enced drug trade-related homicides or illicit d
data were compiled, and local authorities had
trade-related group.
Column 4 of Table 4 interacts these indicato
robust evidence that violence effects are conce
is fragmented. PAN win effects are large, po
municipalities with a major DTO that border
online Appendix Tables A-26 to A-35 show that
RD samples. There is also some evidence that

32 For example, a DTO can charge higher prices for prostitutio
if it has to compete with a rival group.

33 The major DTOs during the sample period are Beltran, Fam
and Zetas.
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rate in municipalities controlled by a major DTO

allies, although estimates are not statistically si
the 5 percent bandwidth, which is used in the m
cally significant, but the coefficients are broad
the bandwidths examined in the online Appendix
significant. These estimates suggest that PAN v
homicide rate by between 5 and 16 per 100,000 in
as compared to effects of around 35 per 100,000
The effects for municipalities with a local drug g
presence are small and statistically insignificant.
Why would a rival DTO want to wrest control o

down, as crackdowns and their violent aftermath co

able? Crackdowns are unlikely to persist in the lo

plausibly also fades eventually. While the study
crackdowns are sustained in the medium term,

nesses and may make long-run investment deci
only over a longer period than has elapsed sin
War. Moreover, the level of drug violence in M
widespread recruitment of ex-military special f
unprecedented (Guerrero 201 1). Given recent ch
strategies used to wage gang wars, DTOs may h
costs required to monopolize a territory after th
While this evidence suggests that crackdowns s
there are other potential explanations of the PAN

in turn. First, a PAN victory is more likely to signa

the mayorship, which could spur violence by di
is the incumbent party in around 30 percent of
37 percent of the 2007-2010 election sample, whe
in around half of municipalities. This hypothesis
dent variable is the drug trade-related homicide r
Column 1 reports the baseline RD estimates,
whether the PAN was the incumbent party. Th
terms as the baseline and also interacts PAN wi
with the incumbency dummy. Column 2 estima
non-PAN incumbent, close PAN victories increa
the mayor's subsequent term by 30 homicides
estimated impact in municipalities with a PAN
Online Appendix Tables A-36 to A-45 document
bandwidth selection, to the election period used,
(drug trade-related and overall homicides).
Column 3 interacts the RD terms with an indi
trolling the mayorship changed.35 The impact of
and statistically insignificant. While violence in

34 The coefficient in column 1 is not a simple weighted average of
estimates the RD polynomial separately for municipalities with a P

35 Vote spread is negative when the party stays the same and pos
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Table 5 - Local Politics and Violence

Dependent variable: Drug-related homicide rate
2007-2008 elections

PAN

win

32.981***

30.134***

34.038***

(9.346) (8.082) (11.173)
PAN win X -32.965***

PAN incumb. (9.704)
Alter (PAN) 8.147

(6.313)

PRIwin

11.523

(10.550)

Alter

(PRI/PRD)

PAN

PAN
Clusters

win

Observations

152

152

3.617

(15.494)

152

152

(3.728)

X

gov.

152

4.419

142

152

142

142

152

142

152

R2 0.326 0.470 0.104 0.038 0.039 0.342
PAN win effect -2.831

(PAN incumb.) (5.370)
PAN

win

(PAN

effect

gov.)

37.660***

(10.730)

Notes: PAN win is an indicator equ
bent is an indicator equal to 1 if t
governor is an indicator equal to
equal to 1 if the PRI won the electi
the mayorship changed. Columns
candidate was the winner or runne
and columns 4 and 5 limit the sam
PRD candidates. All columns inclu
side of the threshold. In columns 2

tered by municipality, are in paren
*** Significant at the 1 percent le
** Significant at the 5 percent lev
♦Significant at the 10 percent lev

the

PAN,

it

does

not

incre

average effect of an alterna
As a further check, I exam

nations between parties spu
tions in the PRI-PRD sampl
alternations should not infl
the latter scenario. For com

fication comparing municip
PRI win coefficient is posit
whether alternations in thi

equaling

4.4

(SE

=

4.1).

Th

samples, and homicide mea
Governors control the depl
Another alternative explana
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not the PAN federal government - drives the
since less than 10 percent of the sample is i
column 6 of Table 5 shows that the impact of
regardless of the governor's party.36
Beyond security assistance, PAN mayors cou

nomic assistance from the PAN federal governmen

siphon off through extortion. While 90 percen

are financed by federal transfers, economic r
using formulas (Haggard and Webb 2004). Sinc
characteristics used in these formulas, econom

PAN and non-PAN municipalities.37
A final alternative hypothesis is that the viol
in corruption between PAN and non-PAN may
be completely ruled out due to difficulties in o
available corruption estimates, the available ev

lence effects being driven by PAN mayors re
Official government data on mayoral corrupt
corruption at the local level, documenting aro
sample engaging in corruption. The data are a
office by 2008, providing 102 observations for
Online Appendix Table A-46 examines the rela
an indicator equal to 1 if the mayor was corru

ple means comparison and panel B including

for five different bandwidths are reported. Th
small, relative to high mean levels of corrupt
noisier once the vote spread trends are include

13.3 percent (Imbens-Kalyanaraman) bandw
and -0.005 (SE = 0.091) for the means comp
Elections involving the PRI and PRD can

hypothesis, and also suggest that corruption di
violence results. The outcomes of PRI-PRD elections should matter for violence

if the corruption hypothesis is true and there are significant differences in these
parties' propensities to engage in corruption. The corruption data suggest that the
PRI is more corrupt than the PRD, but columns 4 and 8 of Table 5 document that
if anything violence is higher in places that barely elect a PRI mayor, although the
differences are not statistically significant.38

36 Because few states have a PAN governor, caution must be used in interpreting these results when narrow
bandwidths are used in the online Appendix.

7 Municipalities receive federal resources through two main funds: the Fondo para la Infraestructura Social
Municipal, which is distributed proportionally to the number of households living in extreme poverty, and the
Fondo de Aportaciones para el Fortalecimiento de los Municipios, which is distributed proportionally to population.
Resource transfers from state to local governments are less transparent, but recall that I do not find differences by
the party of the state governor.

RD estimates of the impact of PRI victories on corruption (available upon request) are positive and statistically significant regardless of the bandwidth used. When using the five standard bandwidths employed throughout
this study, two of the five means comparison estimates are statistically significant.
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III. A Network Analysis of Spillover E

Thus far the analysis has focused on how cra

affect that location, but crackdowns may also i

vating traffickers to relocate their operations.
ical question, and one can construct various sc

divert drug traffic away from existing routes
it cheaper to use existing routes by weakening
utilizes a network model of drug trafficking
whether and where spillovers are likely to occur
line model and uses data on drug confiscations
the diversion of drug traffic following close PA
close PAN victories increase violence along alter
develops several extensions of the model.

A. A Network Model of Drug Traffic

In order to test whether crackdowns affect v
where, it is necessary to specify a model of w
DTOs are profit-maximizing entities who face

ficking model captures this in a simple and transp

minimize the costs of transporting drugs from

across the road network to US points of entry.
distance traversed and from crackdowns and thus take the most direct route to the

United States that avoids municipalities with crackdowns. This framework provides
a starting point for examining patterns in the data without having to first develop
extensive theoretical or empirical machinery. Section UIC will specify and estimate
richer versions of the model that include congestion and other costs.

The model setup is as follows: let N = (V, £) be an undirected graph representing the Mexican road network, which consists of sets V of vertices and £ of edges.
Traffickers transport drugs across the network from a set of origins to a set of destinations. The routes are calculated using Dijkstra's algorithm (Dijkstra 1959), an
application of Bellman's principal of optimality. The online Appendix provides a
formal statement of the problem.

Destinations consist of Mexico-US border crossings and major Mexican ports.
While drugs may also enter the United States between terrestrial border crossings,

the large amount of legitimate commerce between Mexico and the United States
offers ample opportunities for drug traffickers to smuggle large quantities of drugs
through border crossings and ports (US Drug Enforcement Agency 201 1).39 All
destinations pay the same international price for a unit of smuggled drugs.
Each origin i produces drugs and has a trafficker whose objective is to minimize
the cost of trafficking these drugs to US entry points. Producing municipalities are

39There are 370 million entries into the United States through terrestrial border crossings each year, and
1 16 million vehicles cross the land borders with Canada and Mexico (US Drug Enforcement Agency 201 1). Each
year more than 90,000 merchant and passenger ships dock at US ports, and these ships carry more than 9 million
shipping containers. Commerce between the United States and Mexico exceeds a billion dollars a day.
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identified from confidential Mexican governm
and marijuana) and major drug labs (methamp
about the quantity of drugs cultivated, and hen
that each origin produces a single unit of dru
have a long history of production in specific r
ditions, and thus the origins for domestically
throughout the sample period. In contrast, co
in the Andean region - typically enters Mex
vessels at locations that are flexible and less
Agency 201 1). Thus, I focus on trafficking ro
In the baseline spillovers analysis, I assume t
costs of trafficking drugs through a municipa
takes office. Because mayors take office at di
period, close elections generate plausibly exog
in predicted routes across Mexico. If the aim o
routes in the baseline specification could also v
time varying characteristics. However, such a
overs, due to the well-known reflection probl

port for the PAN and drug trafficking activity c

because of economic factors, generating correl
ipality and violence nearby. In contrast, Table

show that the outcomes of close elections are
teristics and pre-period violence trends. For co

examines robustness to imposing costs to pass
There is a large and growing literature exam
works. These studies tend to emphasize local b

Ballester, Calvo-Armengol, and Zenou (2006

between criminals on a network, identifying
order to reduce crime the most, and König et
analysis of bilateral interactions to insurgent
and Bar-Isaac (2008) use network tools to mod
criminal organizations might change in respon
target specific parts of the network, and Kov
a network to model the relationships between
Brown et al. (2006) examine how networks can

by terrorists, and Goyal and Vigier (2010) deve
chooses a network and an attacker chooses an
budgets to a node of the network can prevent

other nodes.

Core to the trafficking model is a global opti

across a congested network - whereas the n
focused largely on local bilateral interactions,
his agricultural contacts or between criminal

appropriate to apply such a model to the trafficki

to their associates in the next municipality ove
and these associates in turn sold the drugs to t

forth until the drugs were sold to a consumer
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trafficker makes a global decision about h

which is the problem that the routing mod
B. Baseline Results

To shed light on whether this simple model provides reasonable predictions of
where spillovers are likely to occur, this section examines the relationship between

model predicted routes and actual illicit drug confiscations using the following
empirical specification:

(2) confmst = A) + ß' Routesmst + ipsl + 5m + emst,
where confmst is confiscations of domestically produced drugs (marijuana, heroin,

and methamphetamine) in municipality m, state s, month t. Official government
data on confiscations of different types of drugs were obtained from confidential
sources. Both an indicator and a continuous measure are examined. Routesmst is a
measure of predicted trafficking routes, iļ>st is a month x state fixed effect, and Sm

is a municipality fixed effect. The error term is clustered simultaneously by munici-

pality and state-month to address spatial correlation (Cameron, Gelbach, and Miller

2011), and the sample excludes municipalities that themselves experience a close
election.40 The main text focuses on the 2007-2008 close election sample, and the
baseline sample period extends through 2009, when mayors from all the 2007-2008
elections have taken office. To examine robustness to extending the length of the
sample period, the online Appendix predicts trafficking routes using close elections
between 2007 and 2010. The empirical approach is summarized in Figure 1.
The municipality fixed effect ensures that ß' is identified from within municipality variation. Thus, if enforcement is constant within municipalities over time,
confiscations will provide a proxy for actual drug traffic. Typically, local politics
does not change when a municipality acquires a predicted route, and thus relatively
constant enforcement appears plausible. This assumption will be further examined
in the empirical analysis.
Panel A of Table 6 reports estimates from equation (2). In column 1, the dependent variable is an indicator equal to 1 if domestically produced drugs (marijuana,
heroin, or methamphetamine) were confiscated in the municipality-month and the
routes measure is an indicator equal to 1 if the municipality had at least one predicted route in that month. When a municipality acquires a predicted route, the
probability of confiscating drugs during a given month increases from a baseline of
5.4 percent to 7 percent, and the effect is significant at the 1 percent level. In column 2, the dependent variable equals the log value (in US dollars) of drug seizures
if they are positive and equals 0 otherwise. This measure is always nonnegative, as
even the smallest confiscations are worth hundreds of dollars.41 Acquiring a predicted trafficking route is associated with an 18 percent increase in the total value of
40 It also excludes producing municipalities, since much of the analysis focuses on the extensive margin of trafficking routes and producing municipalities mechanically contain a predicted trafficking route. Results (available
upon request) are robust to including these municipalities.
41 Working in logs is attractive because drug confiscations are highly right-skewed, with several drug busts
confiscating tens of millions of dollars of drugs.
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Table 6 - The Diversion of Drug Traffic

Dependent variable: Domestic illicit drug confiscations

Full sample Limited sample Full sample

Dummy Value Dummy Value Dummy Value
Panel
A.
Shortest
Predicted 0.016*** 0.170*** 0.016** 0.169*** 0.004 0.028

path

routes dummy (0.005) (0.050) (0.007) (0.065) (0.004) (0.020)
Panel B. Model with congestion costs

Predicted 0.013** 0.149*** 0.011* 0.129** 0.002 0.009

routes dummy (0.005) (0.057) (0.006) (0.065) (0.004) (0.025)
Municipalities 1,869 1,869 1,562 1,562 1,869 1,869
Observations 69,153 69,153 57,794 57,794 69,153 69,153

Notes: The dependent variable in columns 1 and 3 is an indicator equal to 1 if dom
drug confiscations are made in a given municipality-month; the dependent va
umns 2 and 4 is the log value of domestic illicit drug confiscations (or 0 if no
are made); the dependent variable in column 5 is an indicator equal to 1 if coca
tions are made in a given municipality-month; and the dependent variable in colu
log value of confiscated cocaine (or 0 if no confiscations are made). Columns 3
the sample to municipalities that do not border a municipality that has experi
PAN victory. Panel A predicts trafficking routes using the shortest paths model
uses the model with congestion costs. All columns include month x state and
fixed effects. Standard errors clustered by municipality and month x state ar
parentheses.
*** Significant at the 1 percent level.
** Significant at the 5 percent level.
* Significant at the 10 percent level.

confiscated domestic drugs, and again the correlation is signific

level. Online Appendix Table A-49 examines robustness to u

election sample and period. Results are broadly similar, althoug
between confiscation value and the predicted routes dummy is no
significant.

These results suggest that the model can predict the diversion o
lowing PAN victories. However, if alternative routes traverse n
ties and if the military or federal police become active through
deployed to PAN municipalities, this could generate a correlatio

in predicted routes and confiscations that is unrelated to the diversio

In contrast, it is difficult to tell a plausible story in which PA
affect confiscations along alternative routes located further awa
examine whether the model is predictive when I exclude munic
those with close PAN victories. The estimated coefficients are similar to those in

columns 1 and 2 and remain statistically significant.42

42 This contrasts to the 2007-2010 results, which are not significant for the limited sample. The limited sample
offers little power for the 2007-2010 exercise since many more municipalities border a 2007-2010 close election
municipality than border a 2007-2008 close election municipality. Moreover, some of the extensions in the following section will improve the fit for this sample.
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Another concern is that authorities alon
enforcement efforts in response to a smal

model would correctly identify the locatio

but the confiscations data would exaggerat

ity, I examine whether predicted domesti
confiscations. While cocaine and domestic

ing the United States, in general they are
drug producing municipalities are in distin

changes in a town that also contains a coca
unaffected by the change in local politics t
if enforcement is constant, cocaine confis

a municipality acquires or loses a domestic
ment drive most of the large increases in

when a municipality acquires a predicted
increase. Columns 5 and 6 document that w

domestic routes is in fact uncorrected wi
cocaine confiscations.43

As a final check on the model, I show that t

routes and actual confiscations that Table

chance. I randomly assign placebo close

randomly selected municipalities that are
month by the number of close PAN inaugu

I calculate predicted routes and regress co

ence of a predicted route (along with muni

repeating this exercise 1,000 times and plo
Figure A-27. Only six of the coefficients a

5 percent level, and the coefficient from c
of the coefficient distribution, more than

Modeling the diversion of drug traffick
"diversion hypothesis," which argues that
one place, drug activity is partially divert
reduced. The diversion hypothesis plays a
Drugs and is a leading explanation popu
increase in drug enforcement expenditur
markets have continued to expand and
Reuter and Trautmann 2009). In the conte
of Mexican heroin and possibly other Mex
during the Calderon crackdown (Diaz-Bris
mostly qualitative and anecdotal evidence
relations are consistent with the diversion
counterfactual.

The current study addresses this concern
diversion of drug traffic. While it would

43 Results are similar when I limit the sample to municip
of the sample period. Because of the municipality fixed ef
affect the routes coefficient through their influence on the
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are diverted by crackdowns, what percentage co
original routes, and what percentage are no long
require making potentially untenable assumption
zure rates. I am not aware of data that could be used to calculate how seizure rates

vary across space before and after crackdowns - they plausibly change in the midst
of a crackdown, which is why the study does not examine the direct effects of crack-

downs on confiscations - nor are there data that quantify how many drugs were
initially trafficked along each route. Nevertheless, the diversion of drug traffic following PAN victories is substantial enough to increase the value of illicit drug seizures by around 18 percent along each predicted alternative route. Combined with
the fact that law enforcement resources used for drug seizures and eradication were
ultimately redirected during the Calderón administration to focus on steeply increasing rates of violence (National Drug Intelligence Center 2010), these results suggest
that it is unlikely that the Mexican Drug War led to large sustained reductions in the
supply or consumption of illicit drugs.
Given that the trafficking model predicts the diversion of drug traffic following crackdowns, it can be used as an empirical tool to assess whether crackdowns
affect violence by diverting illicit activity elsewhere. Specifically, Table 7 employs
the panel specification from equation (2) to test whether homicides change when a
municipality acquires a predicted trafficking route. Panel A, column 1 estimates that
the presence of a predicted route increases the monthly drug trade-related homicide
probability from a baseline of 4.8 percent to 6.2 percent, and the effect is statistically

significant at the 1 percent level. Column 2 does not find a statistically significantly

relationship between the homicide rate and the predicted routes indicator, although
the coefficient is positive.44 Columns 3 and 4 distinguish whether the municipality
contains none, one, or more than one predicted route. The coefficients on the one

and more than one route indicators are positive and statistically identical for the
homicide probability in column 3, but when examining the homicide rate in column 4, violence increases are concentrated in municipalities with more than one
route.45 The coefficient on the more than one route indicator is large and statistically

significant at the 5 percent level. This is consistent with the view that crackdowns
spur conflicts between traffickers by diverting drug traffic to routes that are already
in use.

Next, columns 5 through 8 examine the limited sample that excludes municipalities bordering a close PAN victory. While the effects are no longer statistically
significant, the routes coefficients in the full and limited samples are not statistically

different. The extensions developed in the next section will improve the predictive power of the limited sample. Finally, online Appendix Table A-50 documents
broadly similar results for the 2007-2010 close election sample, particularly for the
homicide rate measure.46
The straightforward model of drug trafficking offers additional traction over a

reduced form approach. Online Appendix Tables A-53 and A-54 document that the
44 When a count measure of predicted routes is used, each predicted route increases the homicide rate by 0.54

per 100,000 (SE = 0.3).

Results for both confiscations and violence are similar when I control for having a PAN mayor (online
Appendix Tables A-51 and A-52).
Impacts on the homicide probability are not statistically significant.
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Table 7 - Violence Spillovers

Dependent variable: Drug trade-related homicide

Full sample Limited sample
Dummy Rate Dummy Rate Dummy Rate Dummy Rate
Panel
A.
Shortest
Predicted 0.014*** 1.163 0.006 -0.702

paths

routes dummy (0.005) (1.251) (0.006) (1.199)
One

route

0.017**

-6.180

0.014

-5.530

(0.007) (3.779) (0.010) (3.449)
More

than

0.011

10.314**

-0.000

6.164

one route (0.008) (4.746) (0.010) (4.511)
Panel B. Model with congestion costs

Predicted 0.017*** 1.870** 0.019*** 1.831**

routes dummy (0.005) (0.811) (0.006) (0.930)
One

route

0.010

2.188

0.010

1.399

(0.006) (1.631) (0.007) (0.943)
More

than

0.020***

1.746*

0.023***

2.019*

one route (0.006) (1.058) (0.007) (1.034)
Municipalities 1,869 1,869 1,869 1,869 1,562 1,562 1,562 1,562
Observations 69,153 69,153 69,153 69,153 57,794 57,794 57,794 57,794

Notes : The dependent variable in columns 1, 3, 5, and 7 is an indicator equal to 1 if
cide occurred in a given municipality-month, and the dependent variable in column
trade-related homicide rate per 100,000 municipal inhabitants. Columns 5-8 limit th
that do not border a municipality that has experienced a close PAN victory. All column
municipality fixed effects. Standard errors clustered by municipality and month x state
*** Significant at the 1 percent level.
** Significant at the 5 percent level.
* Significant at the 10 percent level.

trafficking model outperforms a reduced form model that coun

treated if it borders a municipality that has inaugurated a closely
during the sample period. Neither confiscations nor violence is

cantly correlated with the reduced form treatment, and the coe
than when the trafficking model is used to predict drug traffic.

While the violence spillovers are relatively small in magnitud
increase in a city's homicide rate due to other municipalities' cra
be of relevance due to the seriousness of the offense. The overall
are relatively small because the violence impacts of acquiring an

ing route are substantially less than the direct effects of crackdown

of municipalities who acquire an additional route as a result of c
those who lose a route - is also modest. Back of the envelope ca
that the direct effects of crackdowns are about 30 times large

effects, though this is plausibly a lower bound since the networ
fect predictor of where spillovers occur.
C. Extensions

This section develops several extensions of the spillovers analysis. First, it introduces more realism into the model by incorporating congestion costs and costs for
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transporting drugs through rival DTOs' territo
duration of PAN crackdowns and examines add
main objective of the trafficking model is to l
downs, the model has more general application

the economics of trafficking is important. One par

the allocation of law enforcement resources, is

Congestion Costs. - This section introduces mo

model by incorporating congestion costs when
are several reasons why edge latencies may dep
increases, the probability of conflict with other
of hiding places may decline, particularly at US

may direct more or less attention per unit of traff

The setup for the model with congestion cost
paths model, every origin produces a unit of dr

how to transport those drugs to US entry points, w

ber of commercial lanes for terrestrial border c

for ports. All US entry points pay the same int

Each edge e has a cost function ce(le, xe), wher
is the total drug flow on edge e. A trafficker's
of transporting his municipality's drugs, takin
that most trafficking decisions are made with
traffickers are small is reasonable and simplifi
relaxed later as a robustness check.

In equilibrium, the costs of all routes used to transport drugs from a producing
municipality to the United States are equal and less than the cost that would be
experienced by reallocating traffic to an unused route. These conditions were first
formalized by Wardrop (1952) and characterize the Nash equilibrium of the game.
Formally, an equilibrium satisfies:

(i) For all p, p' e V¡ with xp, xp, > 0, £ ce(xe, le) = Y, ce(xe, Qeep'

(ii)

Forali

where

V¡

p,

eep

p'

G

V¡

wit

the

set

of

eep'

denotes

eep

a

US entry points and xp denot
always exists, and if each ce
not typically socially optima

externalities. Note that the sh
model where congestion cost

Beckmann,

McGuire,

and

W

characterized by a straightfo
estimation Appendix. For a gi
congestion costs ce( • ) , the
detailed in the online Append
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Edge costs in this more general model ar

ress, the study assumes that congestion cos

parsimonious specification, traffickers inc

depend on the amount of drug traffic using t

point's size. Formally, edges connecting
definition are of length zero) impose costs

border crossings and cļ)p(flowe/ containers)
eters that will be estimated, lanes is the nu

containers is the port container capacity,

and {<ļ>„ 4>p] scale these costs to the same
are not congested: c'"' Ļ xe) = Ļ. The onlin

ible specification with six <j> parameters for d

ports, as well as a specification with conges
c'"' = 4(1 + <pint flow J ) , where 4>in, and 7

analogous to <l>t/(l>p and <5.47 Congestion cos

els, should be interpreted broadly. For exam

because they are closer to US population ce

congestion costs for large crossings.
The above parameters, as well as a scaling
flows to model-predicted confiscations, ar

of moments (SMM).48 Every choice of the
moments that summarize model-predicted
the parameters by matching these momen
cross-sectional data on actual illicit drug co

sample period.49 The estimation Appendix
moments, and discusses inference.50

Online Appendix Table A-55 reports the p
cations estimate convex congestion costs o
congestion appears modest, with total cong
larger than total interior congestion costs.
are bottlenecks with a large law enforcem

that total congestion costs are nearly as
pre-period routes are shown in Figure 2.

As expected given the SMM approach, m

confiscations are highly correlated. The mo
fitted using pre-period data, can predict ch
ods. I examine this by using the panel spe

pare within-municipality variation in pred
routes are calculated using the three cong

47 Results are robust to specifying interior costs as 4 + <f
k likely varies with the local environment, but it is not
49 This lasts from December 2006, when the data become

sample period took office in July 2007.

5UAs is often the case with choice problems, the SMM

objective using simulated annealing. It is not possible to gua

minimum of a non-convex objective, but Monte Carlo ty
well-behaved.

5 1 Conley standard errors are in brackets, and robust standard errors are in parentheses.
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Appendix Table A-55, and online Appendix Tab
ness to using alternative parameterizations of

Panel B of Table 6 shows that the estimates u
ilar to those using the shortest path model. C
municipality acquires a predicted route, the p

by 1.3 percentage points (SE = 0.005), and t
by around 15 percent (SE = 0.057). Column

excluding municipalities bordering a municipal

victory, and columns 5 and 6 show that the cor

routes and the presence/ value of cocaine co
robust to assuming that traffickers are non-a
shortest paths and congestion results is consist
confiscations by authorities and other criminal
hence traffickers prefer to use direct routes.

The shortest path and congested routing mo
spillovers. Panel B of Table 7 reports that the

violence increases by 1.7 percentage points

acquires a predicted route, and the homicide ra

(SE = 0.8). Columns 5 through 8 document tha
ited sample, which drops municipalities that b

Thus far, the model has not imposed costs for tr

controlled by a rival DTO. For several reasons,

and not as the main specification. With ideal
by matching predicted routes for each DTO to
However, DTO x municipality confiscations
5 1 percent of producing municipalities are co
not information on which larger organizations,
to transport drugs. Finally, DTO costs impose
trafficking equilibrium may not exist (Gairing
case, least-cost routes between producing mun

and US entry points tend to pass primarily throu

so territorial costs may not influence the traff

In the territorial costs robustness check, dec
gle representative for each DTO and drug pro
transporting their group's drugs to the United
ing through another DTO's territory, as well a
gestion.54 Online Appendix Table A-58 shows t
actual confiscations or drug-related homicides

52 When I assume that non-atomic DTOs and local gangs m

sion-maker for each DTO, predicted routes are still statistically
but these predicted routes lose a horse race to the atomic decisi
the qualitative evidence that most decisions within DTOs are dec

3 The violence results are weaker for the 2007-2010 sample (o
will show that they become stronger when the cost and duration
To solve the routing game for a given set of parameters, the
gence. Although an equilibrium is not guaranteed to exist, simula
to a unique equilibrium regardless of the starting point. Paramet
listed in the online Appendix.
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positive and often - though not always - sig
tion costs are estimated or assumed to be ze

on both the routes dummy from this model

without territorial costs, only the coefficien

significant (regardless of whether congesti
territorial costs are noisily inferred from av

Estimating the Costs and Duration of PA
assumes that crackdowns impose infinite costs

ipality and persist through the end of the sa

ness to these assumptions, I use the simulate
cost and duration of PAN crackdowns. Spec

dicted routes using data from all available pe

duration parameters such that the evolution

of predicted trafficking routes as closely as
where the congestion parameters are estim
PAN cost and duration parameters are identi
terns when the PAN takes office. I cannot v

changes in predicted routes to changes in co
struction, and for this reason I examine this

main specification. The estimates of the viol
ilar to the baseline model, as the PAN cost p

drug traffic circumvents PAN municipalities

is not binding for most municipalities. Since
on violence also persist for as long as data a
results appear quite consistent.
If the effects of PAN victories on trafficki
of victory, the model's predictions could pla
to pass through all municipalities with a PA
above, I estimate the cost and duration of P
and then plug these parameters in for all m
regardless of the margin of victory. Estima
model are presented in online Appendix Tab
baseline model when 2007-2008 elections are
stantially when 2007-2010 elections are exam

Additional Outcomes. - In order to assess t
war, one would ideally examine an extensive
sumption, drug prices, and economic variabl
at a sufficiently disaggregated level, but lab
on the economic effects of crackdowns. Th
Survey surveys municipalities on a quarterl
coverage of the RD sample to elucidate the
the sample is larger when considering spillo

55 Moreover, it is possible that PAN mayors might influenc
channels besides security policy.
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While the results are noisy, there is little com

wage impacts that would be substantial enough
drug war. Online Appendix Table A-60 shows

model is used - the presence of a predicted tr

force participation by 1.3 percentage point

female participation rate of 51 percent, but do

ipation. It also documents that predicted rout
male formal sector wages, whereas informal se
cent (SE = 1 .3) when a municipality acquires a
est path routes are used, estimates are statisti
the congested routes but are not statistically
workers - and women more generally - are oft
culates their earnings as monthly profits divide
workers report their earnings as net of rents
tion by drug gangs - which appears to be wid
(Diaz-Cayeros et al. 201 1).

Endogenizing Crackdowns. - The routing mo
trafficking can be applied to other important
and national security officials. While the study
of crackdowns, this section provides an illust
model can be applied to a different question:
cient, conditional on pursuing them. This quest
policy environment, but it is treated as a secon
estimates raise questions about the desirability
The setup for this application is as follows. T
a Stackelberg network game (Ba§ar and Srikant
in the first stage how to allocate law enforcem
work, subject to a budget constraint. Trafficke
when law enforcement resources are placed on
simultaneously select least-cost routes to the U

tive is to maximize the total costs that trafficker

his own costs. This framework can accommod
deployment costs that vary by edge. The most

is a study by Israeli and Wood (2002), which de
for which k edges to remove in the context of
on a directed graph with a single origin and de
ines an enriched setting with congestion and m
There are several things to note about how th

equilibrium allocation of law enforcement r
might allocate law enforcement to edges with
model highlights that the extent to which law

56 Formal sector workers are those that contribute to the fede
While there are other studies that focus on removing key nod
Calvo-Armengol, and Zenou (2006, 2010) - since the network int
the techniques for solving them are likewise quite distinct.
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depends on available detours. In fact, increasing
trafficking costs if there are externalities fro

Braess's (1968) paradox , occurs for 15 percent

ficking equilibrium. Moreover, the effects of la

are interconnected through the network struct

decisions should be made jointly rather than o
The online Appendix provides an illustrative
can be used to inform the allocation of scarce l

shows that the government's allocation problem

time required to solve for the optimum increas
grows. Intuitively, the problem is challenging
edges at the same time might increase the gov
than the summation of changes in the objectiv
edge separately. Hence the order in which a solu
The estimation Appendix develops an algorithm
Appendix Table A-61 documents robustness to
If the government has enough resources to tr
is the factor by which PAN victories are estim
increase traffickers' total predicted costs by 17
the network model can contribute unique infor
25 edges chosen differ from the 25 most traffi
This exercise is a simplified illustrative exam
would be straightforward to extend the mode
types of law enforcement resources could be i
costs that vary by edge. Future work could al
enforcement, which may be desirable but are be
IV. Conclusion

This study examines the direct and spillover effects of Mexican crackdowns on
the drug trade, documenting the following results. First, regression discontinuity
estimates show that violence in a municipality increases substantially after the
close election of a PAN mayor and remains higher throughout the mayor's term
and beyond. The empirical evidence suggests that the violence largely reflects rival
traffickers' attempts to wrest control of territories after crackdowns initiated by PAN

mayors have challenged the incumbent criminals. Moreover, an economic model of
equilibrium trafficking routes predicts the diversion of drug traffic following close
PAN victories. This diversion is large enough to make a substantial difference in
illicit drug seizures along alternative routes, and when drug traffic is diverted to
other municipalities, violence in these municipalities increases.
These results demonstrate how traffickers' economic objectives and constraints
imposed by the routes network have conditioned the policy outcomes of the Mexican
drug war. While further research is needed to identify the causal effects of crackdowns on additional outcomes and in alternative contexts, overall the results of the

study suggest emphasizing policies to deter violence and improve the enforcement
of homicide laws, as opposed to policies whose primary objective is to reduce drug
trafficking.
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