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Abstract

How does automation in advanced economies reshape politics and violence in develop-
ing countries? We develop a political economy theory in which technology adoption
in the Global North reduces demand for export-oriented labor in the Global South,
depressing wages and employment and triggering social and political responses. We
test this argument in Mexico, a major trade partner of the United States. Using
commuting-zone data, we construct measures of exposure to foreign robot adoption
and offshoring, while accounting for domestic automation and other local shocks. To
address endogeneity, we instrument foreign exposure with robot adoption in Europe.
We show that regions more exposed to foreign automation experience higher levels of
violent and organized crime, and increased electoral support for left-populist candi-
dates. These results demonstrate that automation shocks propagate through global
value chains with profound consequences for violence and democratic politics in devel-
oping countries.
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1 Introduction

In the last decades, the acceleration of automation reshaped employment, wages, and inter-
national production across the world. While raising firm competitiveness and labor produc-
tivity (e.g., Koch et al., 2021; Bonfiglioli et al., 2024), automation reduced labor’s share of
income, contributed to unemployment and wage stagnation among low-skilled workers, and
polarized labor markets by shrinking middle-wage jobs in developed countries (e.g., Autor
et al., 2003; Goos et al., 2009), and reshaping the U.S. wage distribution (Acemoglu and Re-
strepo, 2022). As shown by current research, those economic disruptions eventually spilled
over into the political arena of advanced economies, fostering electoral disengagement (Boix,
2019; Gonzalez-Rostani, 2024a), encouraging support for populist and radical-right parties
(Owen, 2019; Kurer, 2020; Anelli et al., 2021; Gonzalez-Rostani, 2025; Milner, 2021), and
sparking a protectionist backlash (Busemeyer et al., 2023; Kurer and Hausermann, 2022;
Gonzalez-Rostani, 2024b; Chaudoin and Mangini, 2025).

Growing automation in advanced economies has been found to slow down offshoring in
the Global South, resulting in a weaker job market. However, we know far less about the
social and political consequences of automation in developing economies. This paper fills
this gap by studying how technological change, transmitted through trade, has changed labor
market conditions and, as a result, affected politics in the Global South.

Our point of departure is that, in a world of dense global value chains (GVCs), techno-
logical change in one region can reshape production and employment elsewhere. Emerging
markets benefited from offshoring in the 1990s and 2000s. In Mexico, for example, maquilado-
ras generated manufacturing employment and export growth. More generally, input sourcing
from developing countries tripled in the early 2000s. Recently, however, technological change
has started to threaten those gains. As robot prices fell by roughly 80 percent between 1995
and 2017 (IFR, 2024), the advantage of having low-wage labor and the corresponding in-
centives to offshore production among Global North firms have declined markedly (Faber

et al., 2023; De Backer et al., 2016; Rodrik, 2018a; Lund et al., 2019). Recent cases illustrate



this shift: Caterpillar reshored production from China after adopting 3D printing in 2012
(Rasmussen, 2016); Ford relocated 3,250 jobs from Mexico to the United States in 2016; and,
United Technologies (Carrier), which had considered offshoring to Mexico, instead invested
in automation after receiving federal subsidies, reducing labor demand on both sides of the
border (Isidore, 2016).

Indeed, emerging research in economics finds that the adoption of labor-saving technolo-
gies in advanced economies (hereafter “foreign robots” from the perspective of developing
countries) has lowered the relative cost of domestic production, slowed offshoring, and encour-
aged reshoring to the Global North, thereby reducing demand for Southern export-oriented
manufactures. That has led, in turn, to manufacturing displacement, greater economic inse-
curity, more lower-quality jobs or unemployment, and wage stagnation in the Global South
(Artuc et al., 2019; Faber, 2020). Trade composition has changed too: while manufactured
exports have declined (Hidalgo and Micco, 2024), demand for complementary inputs such as
minerals and agricultural goods have gone up (Stemmler, 2023).

Where labor markets are slack and safety nets are limited, these shocks carry significant
social and political consequences. As local employment opportunities deteriorate, some
individuals may turn to informal or illicit activities, increasing crime and violence in areas
with criminal organizations and weak law enforcement. These disruptions can also alter
electoral dynamics. Voters in exposed communities may move away from establishment
parties defending pro-market, globalization agendas and instead support candidates who
promise redistribution, protectionism, and more active industrial policies.

In this paper, we examine the effects of foreign robot adoption on wages, violence in Mex-
ico (1999-2018) and presidential vote shares (2006-2024) at the commuting-zone level. To
that effect, we construct, following Acemoglu and Restrepo (2020) and Faber (2020), mea-
sures of local exposure to both domestic and foreign automation. Our measure of exposure
to foreign robot adoption combines the initial distribution of export-oriented employment

across Mexican industries with industry-level trends in U.S. robot adoption and the initial



U.S. reliance on imports from Mexico.

Consistent with our theoretical expectations, regions more exposed to foreign robot adop-
tion experience higher levels of organized crime and homicides, as well as greater support
for populist-left presidential candidates. These e ects are not driven by domestic robot
adoption, which, if anything, appears to create new labor market opportunities. In line
with our proposed mechanism, exposure to foreign robots worsens local labor market out-
comes, reducing wages and employment. We complement these results with documentation
of reshoring events, nding that the latter are prominent in highly automated sectors and
that rms justify them as a consequence of technological change.

This paper contributes to three main research agendas. First, we provide, to our knowl-
edge, the rst systematic evidence that automation in the Global North generates social
and political spillovers in the Global South, where access to comparable technology and
social protection is limited> Our analysis extends current work showing that automation
generate a populist backlash in advanced economies (Kurer, 2020; Gallego and Kurer, 2022)
to emerging economies (Stokes, 2025; Rettl, 2025). Importantly, the electoral turn toward
left-wing populist candidates that we document does not mirror the political realignment
in the North, where right-wing populism has been associated with globalization and recent
technological disruptions. Second, we jointly study globalization and automation, showing
how foreign technological change travels through trade linkages to reallocate employment
and reshape political outcomes (e.g., Rodrik, 2018b; Colantone et al., 2021; Chaudoin and
Mangini, 2025), and complementing research on the labor-market e ects of foreign automa-
tion (Artuc et al., 2019; Kugler et al., 2020; Faber, 2020) in emerging markets (Giuntella
et al., 2024; Hidalgo and Micco, 2024). Finally, we extend work on the impact of economic
shocks, in our case in the form of foreign automation, on violence and organized crime (Dube

and Vargas, 2013; Dube et al., 2016).

1For discussion of welfare states in emerging markets, see Holland (2018); Nooruddin and Rudra (2014);
Rudra (2002).



2 The Political Economy of Foreign Automation Shocks

2.1 Foreign Automation and Labor Market Disruption

Among other production technologies, industrial robotics have become a particularly im-
portant channel in replacing and augmenting labof. Unlike xed-purpose machines such as
conveyor belts or bottling equipment, industrial robots are programmable, capable of execut-
ing a variety of tasks across multiple dimensions, and able to operate with minimal human
control. Empirical studies of the impact of domestic automation in advanced economies
nd that industrial robots, though often associated with higher productivity, generate lower
employment and wages (Acemoglu and Restrepo, 2020).

The evidence from emerging economies is more limited and mixed. However, domes-
tic robot adoption is not the only, or even the primary, source of automation exposure for
the Global South; instead, foreign robot adoption may be. According to the 2024 World
Robotics Report, Mexico and Brazil operated 55,849 and 20,491 robots, respectively, com-
pared to 381,964 in the United States. Put di erently, Mexico has about 59 robots per 10,000
workers, while the U.S. has 295. These disparities mean that labor in emerging economies is
competing, as part of global production chains, with both Northern workers and Northern
robots for o shorable tasks.

In the tasks framework developed in labor economics, the production of a good or service
is broken into tasks that can be performed by dierent inputs: domestic labor, foreign
labor, or capital (Acemoglu and Autor, 2011; Grossman and Rossi-Hansberg, 2008). Firms
allocate tasks across inputs according to comparative advantage, balancing relative costs
and technological capabilities. Access to cheap foreign workers allows rms in the Global

North to o shore labor-intensive tasks even when doing so entails additional transaction

2For a discussion of labor substitution and augmentation, see, for instance, Acemoglu and Restrepo
(2019); Acemoglu et al. (2024).

3Domestic robot adoption in advanced economies is also linked to a smaller share of work by unskilled
labor (Graetz and Michaels, 2018), reductions in manufacturing employment (Dauth et al., 2021), declines in
local employment (Chiacchio et al., 2018), and greater wage disparity between high- and low-skilled workers
(Humlum, 2019).



and coordination costs. However, when the cost of automation falls, rms may decide to
shift some tasks away from both domestic and foreign labor and toward capital (deployed
in their home country).* Data from the IFR indicate that these costs have fallen sharply,
with average robot prices declining by roughly 80 percent between 1995 and 2017 | from
above $130,000 to under$27,000 | making this form of capital far more economical as a
substitute for labor.®

A reduction in rms' demand for labor from the Global South can arise through multiple
channels, including explicit reshoring of production facilities, a slowdown in o shoring via
reduced demand for Southern inputs previously supplied to the Global North through trade,
or a decline in new foreign investment. We therefore use \reshoring" broadly to denote a
reduction in demand for tasks performed in emerging markets.

The e ects of a foreign robot shock on emerging markets re ect the net balance be-
tween displacement forces that reduce demand for tasks performed by Southern labor, and
productivity gains that can increase demand, especially for non-automated tasks. Existing
empirical work suggests that displacement e ects tend to dominate in labor-intensive export
sectors. Studies of U.S. robot adoption show negative e ects on both exports and employ-
ment in Mexico (Artuc et al., 2019; Faber, 2020), consistent with automation in the Global
North reducing demand for Southern manufacturing tasks. More broadly, cross-national and
sectoral evidence indicates that automation facilitates reshoring (Pinheiro et al., 2023; Krenz
et al., 2021) and reallocates trade away from routine-intensive activities (Hidalgo and Micco,
2024). While some rm-level evidence points to o setting productivity e ects |where au-
tomation enables some rms to expand production and maintain imports from lower-wage
countries (Stapleton and Webb, 2020), aggregate patterns suggest a rebalancing of trade

ows in favor of advanced economie$. Hence, foreign automation seems to be reshaping

4An increase in trade barriers or the wages of foreign workers can also lead to a decrease in the cost of
automation relative to foreign labor.

SConstruction Physics, January 2024. See also IFR, World Robotics Report.

For instance, see Artuc et al. (2023), who nd that an increase in robot density in Northern countries is
associated with an overall decline in net sectoral imports from the Global South.



trade and production linkages in ways that, on balance, reduce demand for labor-intensive
tasks in developing countries.

In the short- to medium-term, we expect labor demand in exposed economies to fall
because labor markets in the Global South often operate with surplus labor. This not only
limits the ability of low-skilled workers to bene t from globalization (Rudra, 2005), but it
also makes negative shocks harder to absorb. Displaced workers are unlikely to move into
comparable industries. Instead, they tend to shift into agriculture, services, or extractive
activities, which generally o er lower earnings and weaker protections than manufacturing
employment. Recent evidence highlights such compositional changes, showing that foreign
automation raises demand for raw materials like mining outputs (Stemmler, 2023), and de-
creases demand for manufactured goods. We therefore expect negative labor market e ects|
including reduced employment, lower wages, and greater reliance on the informal sector|to
be most pronounced in communities more exposed to foreign robot adoption through global
production linkages.

Finally, the net labor market e ect of domestic robot adoption in emerging markets is
theoretically ambiguous. Unlike foreign robots, which reduce demand for tasks performed
by Mexican labor through trade channels, domestic robots may displace workers in some
sectors or occupations while augmenting productivity and expanding employment in others.
Whether displacement or productivity e ects dominate likely depends on the nature of the
automating rm, the capital intensity of the sector, and whether adoption accompanies
new investment or replaces existing workers. We remain agnostic about the direction of
these e ects and control for domestic robot exposure throughout, noting that our results
are consistent with Faber's nding of distinct economic e ects for domestic versus foreign

adoption.



2.2 From Labor Market Shock to Organized Crime

Exposure to foreign automation can trigger violent organized crime as follows. A negative
shock to legal employment and earnings lowers the opportunity cost of illicit work, drawing
workers toward criminal activity (Becker, 1968). Greater labor supply to the illicit econ-
omy enables more production and tra cking activity, which in turn fuels the expansion of
organized criminal operations|and with it, territorial competition, confrontation with the
state, and higher rates of violence. Crucially, this reallocation is not random: criminal orga-
nizations actively recruit from pools of surplus labor, further lowering entry costs into illicit
activity (Dell et al., 2019; Herrera, 2019). This argument, which operates through labor
market conditions, is distinct from accounts that attribute crime to individual psychological
distress or social breakdown (e.g., Liang et al., 2025).

A broad body of evidence supports this mechanism. Commodity price collapses and
environmental shocks, which reduce incomes and increase labor market slack, have consis-
tently been shown to increase violence. In Colombia, the collapse of co ee prices in the late
1990s depressed farm incomes and fueled civil violence in co ee-growing regions (Dube and
Vargas, 2013). In rural Mexico, falling maize prices pushed farmers toward drug cultivation,
enabling cartel expansion (Dube et al., 2016), and droughts that destroyed harvests similarly
increased homicide rates as residents turned to the narcotics trade (Cavazos Hernandez and
Sivakumar, 2022). Trade liberalization produces analogous e ects through labor markets.
In Brazil, regions more exposed to steep tari cuts in the 1990s saw sharp increases in crime,
with 75{93% of the rise attributed to worsening employment prospects and weakened public
services (Dix-Carneiro et al., 2018). China's entry into global manufacturing led to factory
closures, layo s, and a surge in drug tra cking and violent crime in Mexico. There, or-
ganized criminal networks reduced the entry costs for displaced workers to shift into illicit
activities, raising drug-related homicide in areas with drug tra cking organizations (Dell

et al., 2019)/

"But see Hidalgo et al. (2026), who nd that NAFTA trade liberalization increased violence by reducing



Foreign robot adoption in advanced economies resulted in a negative labor demand shock
with similar consequences. As the United States and other high-income countries automated
production, demand for manufactured imports from countries such as Mexico declined, lead-
ing to job losses and downward wage pressure in exposed local markets. Unlike workers in
richer countries, who may be more able to relocate in response to automation (Faber et al.,
2022), workers in developing-country labor markets have fewer employment alternatives, es-
pecially when common destination countries are also automating production or tightening
immigration controls. With many of them staying put in local economies, criminal organiza-
tions can draw on a growing pool of surplus labor to expand recruitment and their operations.
Although much drug-related labor does not necessarily involve direct violence, that organi-
zational expansion raises the likelihood of territorial competition and confrontation with the

state. We therefore hypothesize:

Hypothesis 1 (Organized crime) Communities with greater exposure to foreign-robot adop-

tion experienced increased levels of violence and organized crime.

2.3 Political response: Left populism

Adverse labor market shocks also reshape electoral politics. In much of the Global North,

economic dislocation from automation and trade generated grievances that weakened in-
cumbent parties and increased support for populist challengers. Studies of the United States
and Europe show that exposure to robots (Anelli et al., 2019, 2021; Caselli et al., 2021; Frey
et al., 2018; Gonzalez-Rostani, 2025) and trade (e.g., Margalit, 2011; Jensen et al., 2017; Au-
tor et al., 2020; Che et al., 2022; Colantone and Stanig, 2018; Gonzalez-Rostani and Hays,
2026) eroded the support of working-class voters for mainstream political forces. Riding on

anti-globalization and anti-immigration sentiment, right-wing populist entrepreneurs sup-

plied political alternatives that helped remake an electoral map that had remained relatively

transportation costs, leading DTOs to engage in violent competition over transit routes. Of course, positive
demand shocks can have the opposite e ect. Erickson and Owen (2025) nd that export opportunities in
avocados were associated with a decline in cartel violence in Mexico.
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stable since the Cold War (Boix, 2019).

In contrast to advanced economies, workers in labor-abundant economies like Mexico, who
bene ted from trade openness (e.g., Rogowski, 1989), supported free trédelowever, as the
expected gains from liberalization failed to materialize (Rudra et al., 2021) or were eventually
jeopardized by foreign automation, disa ected voters often turned to left-wing populist-
nationalist platforms that rejected the so-called Washington consensus and an international
order favoring globalization and macroeconomic stability.

In Latin America, that left-populist turn took place for three reasons: the supply of po-
litical ideas, the dynamics of migration, and the structure of the welfare state. First, Latin
American politics had long contained a left-leaning, broad populist movement. Even though
the collapse of import-substituting industrialization (ISI) policies and the introduction of
structural adjustment programs weakened it (Dornbusch and Edwards, 1990; Cleary, 2006;
Baker and Greene, 2011; Roberts, 2015), rising inequality, unemployment, and informality
(Roberts, 2007; Garay, 2023) fueled widespread discontent and an electoral \Pink Tide"
(Baker and Greene, 2011; Feierherd et al., 2023; Aksoy et al., 2024) that reenergized parties
critical of markets and favorable to an expansive regulatory state, industrial policies centered
on state-owned enterprises, and higher mandated minimum wages (Edwards, 2019). Second,
because many countries in the region are net exporters of labor, anti-immigration politics
had less resonance than in the Global North; instead, protectionist demands more often
centered on foreign investment, the relocation of multinationals, redistribution, and social
protection (Murillo et al., 2010; Wiesehomeier and Doyle, 2013). Third, in weak-capacity
states marked by declining union strength and sharp divides between formal-sector insid-
ers and precarious informal workers, left-populist politicians often responded with targeted
social programs, legally enforced wage increases, and sector-speci ¢ price controls that had

considerable electoral appeal (Garay, 2023).

8Research on individual-level preferences broadly supports this baseline expectation, with some nuance.
Merendez Gonzlez et al. (2023) nd that relatively skilled workers are more supportive of free trade, while
Dolan and Milner (2023) nd support for free trade among less-skilled workers in Africa.



In short, our expectation is that declining labor market conditions produced a leftward
shift in citizens' political preferences, as voters increasingly demanded social protection,
job guarantees, and redistribution. In the particular political context of Mexico, given its
particular supply of parties and their position on the existing economic policies, this shift

strengthened left-populist candidates:

Hypothesis 2 (Left populism) Communities with greater exposure to foreign-robot adop-

tion were more likely to support left-populist political parties.

3 Background: The Mexican Context

3.1 Economic and social context

Mexico provides a compelling case to analyze how automation in advanced economies impacts
developing countries. Its deep economic integration with the United States and longstanding
migration connections uniquely position Mexico to illustrate the broader implications of
automation-induced labor market shifts. In 2024, 83% of Mexico's exports went to the
U.S. (lopez and Vazquez, 2025), constituting approximately 15% of total U.S. imports
(Mann, 2024). Key sectors such as automotive manufacturing, which have rapidly embraced
automation in the U.S., represent signi cant sources of employment in numerous Mexican
regions, rendering them especially susceptible to structural changes abroad.

The acceleration of automation in advanced economies reduced the demand for low-skilled
labor, curtailed o shoring activities (Artuc et al., 2019; Acemoglu and Restrepo, 2020; Faber,
2020), and thus exposed Mexico to substantial economic vulnerabilities. Figure 1 illustrates
the evolving landscape of export-oriented manufacturing plants in Mexico from 1990 to 2025.
Because of the decision in 2007 by Mexico's National Institute of Statistics to include non-
Maquiladora export facilities, the left plot reports 4-month moving averages of maquiladoras
from 1990 to 2006, and the right graph displays export manufacturing plants per million
inhabitants from 2007 to 2025. Following the enactment of NAFTA in 1994, the number

10



Figure 1: 4-month moving average number of maquiladoras and number of export manufac-
turing plants.

(@) Maquiladoras per million people (Jan (b) Export manufacturing plants per million
1990{Dec 2006). people (Jul 2007{Feb 2025).

Note: This gure plots the 4-month moving averages of maquiladoras (Jan 1990{Dec 2006) and export
manufacturing plants (Jul 2007{Feb 2025) per million inhabitants in Mexico. The break around early 2007
arises from a methodological update in INEGI's EMIME and IMMEX series when non-Maquiladora export
facilities were rst included. Authors' own elaboration based on data from INEGI.

of export manufacturing establishments rose substantialf. However, since the mid-2000s,
there has been a marked decline in the number of these plants per capita. This period
coincides with the rapid adoption of robotics in the U.S., though other factors (e.g. the
rise of Chinese manufacturing competition and the 2008 global nancial crisis) may have
contributed to this trend. Disentangling these channels is a central goal of our empirical
strategy.

Complementing this, Figure 2a and Figure 2b document the parallel rise of industrial
robots in the United States { both in aggregate and within key sectors such as automotive,

machinery, and electronics, which mirror Mexico's export structure. The timing coincides

9However, even though such jobs are linked to a wage premium (Hanson, 2003; Bernard, 1995), Atkin
(2016) shows maquiladora expansion raised high school dropout rates.
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Figure 2: Stock of Industrial Robots in the United States.

(a) Industrial Robots (1993{2017). (b) Industrial Robots by industry (2004{2017).

Note: This gure plots robot stock trends by industry in the United States, focusing on the eight industries

with the highest total robot stocks from 2004 onwards. Industry-level disaggregated data is available starting
from 2004. Authors' own elaboration based on data from the International Federation of Robotics (IFR),
1993{2017.

with a broader reorganization of production: since the mid-2010s, more than 200 reshoring
cases from Mexico to the United States have been recorded (discussed in Appendix A.1).

Table A.2 presents illustrative examples of these relocations.

3.2 Political context

After governing uninterruptedly for more than seven decades, the Institutional Revolutionary
Party (PRI) implemented sweeping pro-market changes in the late twentieth century. Over
the following two decades, the center-right National Action Party (PAN), which rst took

o ce in 2000, and the PRI, which returned to the presidency in 2012, largely converged on a
technocratic, market-oriented consensus. Growing violence and the erosion of the rule of law,
caused by the rise of organized crime and its penetration of local institutions, compounded

by sluggish real economic growth and rising concerns about inequality, eroded public trust
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in the political establishment and generated widespread disa ection with both major parties
(Trejo and Ley, 2021; Guterrez-Romero and Iturbe, 2024; Guterrez-Romero and UNU-
WIDER, 2025). Disillusionment with this status quo culminated in the decisive 2018 electoral
victory of Andes Manuel Lopez Obrador (AMLO) and his National Regeneration Movement
(MORENA), which promised a sharp break with the policy status quo and a return to the
faster growth associated with the 1960s and 1970s (Castro Cornejo, 2023).

Within this context, MORENA articulated an explicitly pro-worker political project.
While embracing technological progress, AMLO cautioned against \jobless growth." Af-
ter inaugurating a highly automated distribution center in 2020|famously describing it as
\puro robot" |he argued that, in a labor-abundant economy, public spending and private
investment should prioritize employment creatiort’ Similarly, he repeatedly contrasted
capital-intensive production with labor-intensive public works, including roads, railways,
and energy infrastructure, and tied worker protection to economic sovereignty by criticizing
o shoring and abusive outsourcing. These themes were re ected in policy initiatives such as
the 2021 restrictions on subcontracting? increases in the minimum wage, the creation of the
northern border Zona Libre, and large-scale projects including the Tren Maya and the Dos
Bocas re nery. In his Sixth Government Report, AMLO characterized his administration
as an e ort to dismantle \antipopular, entreguista y corrupta” policies|using entreguista
to denote the transfer of national resources to foreign interests and domestic elitésSocial
programs such asbvenes Construyendo el Futuroand Sembrando Vidacomplemented this
agenda by targeting populations displaced by economic restructuring. The electoral appeal
of this approach was particularly evident in industrial regions. In Coahuila, a northern state
heavily dependent on steel and automobile manufacturing, large-scale layo s during 2019{

2020 were followed by MORENA's electoral gains in 2021 and 2024. Federal promises of state

01nauguracon del Camino Rural a Santiago Nejapilla. Gobierno de Mexico. December 11, 2020.

\Mexican Lawmakers Approve Contentious Outsourcing Law." Reuters. April 20, 2021.

2\Promover leyes para frenar la poltica antipopular, entreguista y corrupta que se haba impuesto y
legalizado por el predominio de un poder oligarquico con apariencia de democracia," Discurso del presidente
Andes Manuel lopez Obrador en su Sexto Informe de Gobierno. September 2024.
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intervention|including Claudia Sheinbaum's pledge to revive the steel industry|resonated
with displaced workers. As one steelworker explained, government involvement \calms the
situation and lifts the spirits of the more than 8,000 former workers®

In short, support for AMLO and MORENA embodied a distinctive form of left-wing
populism rather than conventional left ideology or populism alone. The party combined
redistributive economic policies { such as higher minimum wages, trade protections, and
public employment|with a direct anti-elite narrative that blamed a political and economic
\ma a of power" for failing to protect domestic employment. Notice, however, that, at
the same time and unlike other left-wing movements, MORENA emphasized law and order;
for example, AMLO created the National Guard in 2019 and rapidly militarized public
security while expanding military control over civilian infrastructure (e.g., Sanchez, 2024).
Its populism also diverged sharply from right-wing variants in Latin America, such as Jair
Bolsonaro's in Brazil, which paired nationalism and social conservatism with pro-business,

market-oriented economic policies.

4 Empirical Strategy

Our empirical strategy examines whether automation shocks a ected Mexican local outcomes
through two channels: robot adoption within Mexico and robot adoption in the United States
transmitted through cross-border production linkages. The unit of analysis is the Mexican
local labor market, de ned as a commuting zone (CZ), that is, a cluster of municipalities
with strong commuting ties within zones and weak commuting ties across zortés-ollowing
Acemoglu and Restrepo (2020) and Faber (2020), we exploit cross-CZ variation in pre-shock
industrial composition to build a shift-share measure of exposure. The core intuition is
that CZs that were more specialized in 1990 in industries later exposed to robot adoption

should experience larger subsequent labor-demand shocks than less exposed CZs, through

13La Jornada. April 12, 2025.
4We use Faber's crosswalk from municipalities to CZs, and obtained 1,806 CZs.
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no decision of their own. Because our theoretical argument centers on foreign automation
transmitted through o shoring linkages, foreign robot exposure is our main explanatory
variable, while domestic robot exposure serves as an important control.

Following Acemoglu and Restrepo (2020), we rst introduce domestic robot exposure,

which we will later extend to capture foreign exposure. It is de ned as:

|
X RMX  RMX

~ ity Iito

Exposure to domestic robotg; .,y = ci; 1990

. L. 1900

Here, R}* and R}* represent the number of robots in industryi in Mexico at times
t; and to, respectively. " 1990 iS the share of employment in industryi relative to total em-
ployment in regionc in 1990, whileL ;. ;990 denotes total industry employment at that time.
Using 1990 employment shares helps reduce endogeneity concerns related to contemporane-
ous economic conditions or policy choices.

Our main explanatory variable is foreign robot exposure, which captures automation in
trading partners, particularly the United States, following Faber (2020). To capture the
extent to which U.S. automation should matter for Mexico, this measure also incorporates
industry-level o shorability:

[

X (RYS  RUS) O 1007

Exposure to foreign robotg,,,) = filgep —t—t

i21 Li;1990

Here, RS and RS indicate the estimated number of robots in industnyi in the United
States at timest; and to, respectively. ‘Li;lggo represents the share of export-producing
employment in industry i relative to total employment in commuting zonec in 1990, and
Lif; 1990 IS total employment in foreign industryi. The o shorability term O;. 199, Captures the

initial reliance of U.S. industries on Mexican imports as inputs and is de ned as

| MXUS
0 _ ;1992
;1992 — YUs
i; 1992

In this expression,li’;‘"fé,g’zS is the proportion of U.S. industryi's inputs imported from
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Mexico, while Y43, is total output in U.S. industry i. The measure therefore captures each
industry's vulnerability to automation shocks based on its dependence on Mexican-produced
inputs.

To address endogeneity in realized robot adoption and bilateral sourcing intensity, and
again following Faber (2020), we construct external exposure measures based on robot adop-

tion elsewhere in the world. External exposure to domestic and foreign robots is de ned as

follows:
!
X RWLD  RWLD
External exposure to domestic robotg, ., “i1000 — o
' 21 Li; 1900
!
: X RYLP RYLD i 1990
External exposure to foreign robotg, .., ¢i: 1990 :
i21 ’ I—i;1990

The superscript WLD denotes the sum over European countries for which industry-
level robot data are available from 1993 onwarth. To address potential endogeneity in the
o shorability component of the foreign exposure measure, we follow Feenstra and Hanson
(1999) and Faber (2020) and de n@i;lggo as the share of imported intermediate inputs from
the same industry in total non-energy intermediates in U.S. industry in 1990, across all
source countries.

These external exposure measures play two distinct roles in the analysis. First, in the
OLS speci cations, we use them directly as regressors. The OLS coe cients should therefore
be interpreted as reduced-form estimates of the relationship between plausibly exogenous
automation shocks abroad and Mexican local outcomes. We do so because the baseline

exposure measures combine realized U.S. and Mexican robot adoption with bilateral sourcing

15These countries are Denmark, Finland, France, Germany, Italy, Norway, Spain, Sweden, and the United
Kingdom.
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intensity, all of which may be correlated with unobserved shocks to Mexican labor markets.
Second, in the IV speci cations, these same external exposure measures instrument for the
corresponding baseline exposure measures.

We estimate the following reduced-form speci cation:

Yetoy) = + | Ext. exposure to foreign robotg;,-,) * dExt. exposure to domestic robotg;, )

+ XC;to T c(torta)

and, as our preferred speci cation, the following second-stage IV model:

Yetoty) = + ' Exposure to foreign robotg,.t,) + dExposure to domestic robotg, )

+ XC;to T c(torte) -

The dependent variable is one of our main outcomes, namely the change in violent crime
or the change in left-party vote share over the periodt{ t;). We therefore use a rst-

di erence speci cation throughout. In the OLS results, the coe cient of interest captures
the reduced-form e ect of external automation pressure. In the IV results,” and ¢ capture

the e ect of the corresponding endogenous exposure measures instrumented by their external
counterparts. Since domestic robot adoption may also have important social and political
e ects, we include it in the baseline speci cation as a control. The vectoX ., contains the
baseline covariates discussed below.

Our preferred estimates come from a shift-share instrumental-variables design. In the
baseline speci cation, we instrument for both foreign and domestic robot exposure, though
we also report versions that instrument only for foreign exposure. Identi cation rests on
the idea that, conditional on pre-period controls, CZs with greater initial employment in
industries later exposed to robot adoption abroad were di erentially a ected by automation

shocks originating outside Mexico.
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The rst key assumption is the exogeneity of the shift component. We instrument foreign
robot exposure with rest-of-world robot adoption, excluding the United States and Mexico,
and construct the domestic instrument analogously. The exclusion restriction requires that
robot adoption outside North America not be driven by labor market conditions, violence, or
political dynamics in Mexican commuting zones. For this to fail, automation in Europe, for
example, in automotive or electronics, would need to respond to shocks speci ¢ to Mexican
CZs. This is unlikely since European automation decisions are shaped mainly by domestic
labor costs, regional competition, and global technology availability, and not by conditions
in Mexico's export-manufacturing regions. Nor is European robot adoption likely to a ect
Mexican labor markets through channels other than the U.S.-Mexico production relationship.
The maquiladora sector was organized around a U.S.-centered production-sharing system,
with ownership, sourcing, and nal demand overwhelmingly tied to the United States rather
than Europel® The third-market competition channel is likewise limited, since Mexican
manufactured exports are overwhelmingly destined for the U.S. market, accounting for 83%
of total exports in 2024 (Lopez and Vazquez, 2025).

A second key assumption, standard in shift-share designs, concerns the initial industry
employment shares used to allocate exposure across commuting zones. In the terminology
of Borusyak et al. (2025), our exposure shares are generic industrial composition shares,
meaning they capture a region's exposure to many industry-level shocks beyond automation
alone. We therefore rely on the exogenous-shifts path to identi cation rather than the
exogenous-shares path. The relevant assumption is that rest-of-world robot adoption at the
industry level is uncorrelated with a share-weighted average of unobserved determinants of
Mexican labor market outcomes. Put di erently, industries that automated most rapidly in

Europe should not be systematically correlated with pre-existing trends in Mexican wages,

®Maquiladora plants imported most inputs from and exported most output to the U.S. (Bergin et al.,
2009; Burstein et al., 2008). GAO (2003) reports that in 2001, 79% of maquiladora imports of components
and parts came from the United States, 98% of maquiladora exports were destined for the U.S. market, and
79% of the top 100 maquiladora employers were U.S. rms. Burstein et al. (2008) also show that U.S.-Mexico
production-sharing ties were much stronger than U.S.-Europe ties: in 2003, sales by U.S. a liates back to
the United States were 54% of a liate sales in Mexico, compared with 6% in Europe.
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violence, or voting behavior that are independent of the automation shock.

Our pre-trends analysis provides evidence on this assumption. Table A.7 shows that
foreign robot exposure is positively, not negatively, associated with wage growth in the
pre-period (1990 to 2000), indicating that exposed commuting zones were not already on
a declining trajectory before the automation shock. We also conduct a pre-trends test
for homicide rates by regressing the change in homicide rates between 1990 and 1998 on
our foreign robot exposure measure. We nd a small positive and signi cant pre-trend,
indicating that exposed commuting zones were already experiencing rising homicide rates
before the main study period. We address this directly by including the pre-shock change in
homicide rates as a control in all homicide-change speci cations. The coe cient on foreign
robot exposure remains positive, statistically signi cant, and stable in magnitude when this
control is included, indicating that the post-2000 automation shock generates violence above
and beyond what pre-existing trends predict. Pre-period organized crime data and voting
data are unavailable, so analogous tests cannot be conducted for those outcomes.

One concern in shift-share designs with incomplete shares is that the sum of exposure
shares may be correlated with unobserved determinants of outcomes, introducing bias even
when shifts are exogenous (Borusyak et al., 2025). In our setting, the correction suggested
by the authors is neither appropriate nor implementable for two reasons. First, 86% of com-
muting zones have zero maquiladora employment and therefore zero foreign robot exposure,
meaning the sum of shares is e ectively a binary exposure indicator rather than a continuous
control.}” Second, among the 251 exposed commuting zones that drive identi cation, the
sum of maquiladora shares explains 92% of the variation in the foreign robot instrument by
construction, since both are built from the same underlying employment shares. Including
this control, therefore, absorbs nearly all identifying variation and reduces the Kleibergen-
Paap F -statistic from 175 to 10. We instead address the underlying concern by restricting

the sample to exposed commuting zones in robustness analysis, and we note that Anderson-

1"The BHJ correction is designed for settings in which all units have partial exposure to varying degrees;
when most units have exactly zero exposure, its logic does not straightforwardly apply.

19



Rubin weak-instrument-robust tests yield nearly identical results across speci cations with

and without this control.

5 Data

In this section, we describe our main data sources. Our independent and several control
variables are drawn from Faber (2020)'s replication data. We combine the latter with data

on our outcome variables.

Independent Variable: Exposure to Robots. The independent variable in our analy-

sis is exposure to foreign robots, which is sourced from Faber (2020). This measure comes
from combining Census data, trade data, and robot data from the International Federation of
Robotics (IFR). The IFR has collected data on the shipments and operational stocks of indus-
trial robots by country and industry since 1993. These robots are de ned as reprogrammable,
multipurpose manipulators used in various industrial automation tasks, including manufac-
turing, agriculture, and utilities (IFR, 2015). Because the IFR data are available only at the
country{industry{year level, it is not possible to identify which U.S. robots directly a ected
which Mexican regions. Instead, prior research allocates exposure across commuting zones
(CZs) based on their pre-shock industry employment structure, updated with subsequent
adoption either abroad or at home (Faber, 2020; Acemoglu and Restrepo, 2020). Both for-
eign and domestic exposure are thus measured using a Bartik-style approach, which leverages
the initial industrial composition of each CZ and the number of robots adopted by industry.
This captures how employment concentration shapes local exposure rather than relying on
direct robot installations within each CzZ18

Exposure to foreign robots is not only linked to technology adoption in trade partners but

18Since most rms produce for both domestic and foreign markets, isolating export-related employment is
challenging. However, Maquiladoras are primarily export-oriented; for example, they accounted for nearly
half of Mexico's exports in 2005, making them a reliable proxy. Thus, export-producing employment (fci; 1990)
is measured using Maquiladora employment data from the non-digitized CEPAL (1994) report.
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also incorporates o shorability. This is captured by dividing the value of Mexican imports
to the US in each industry (sourced from the UN Comtrade database) by the total output
of the corresponding US industry (from the US Bureau of Labor Statistics) in 1992. In this
external exposure measure, the o shoring indicator for US industrie€);. 1990, represents the
share of imported intermediate goods in each industry relative to total non-energy interme-
diates within the US industry in 1990. This measure, inspired by the outsourcing index of
Feenstra and Hanson (1999), typically used for the 4-digit SIC72 classi cation, is adjusted
to the broader IFR industry classi cation. Faber (2020) mapped each SIC72 industry to an
IFR industry and calculated the employment-weighted average for each IFR industry, using
employment data from the County Business Patterns (CBP) dataset.

In Figure 3, we show commuting-zone-level exposure to domestic (blue) and foreign
(red) robots across Mexico between 2000 and 2015. Exposure to foreign robots, highlighted
in red, is largely concentrated in the northern region, re ecting nearshoring dynamics and
proximity to U.S. manufacturing centers. Cities with high foreign robot exposure include
Ciudad Juwarez, Tijuana, Monterrey, and Reynosa. In contrast, exposure to domestic robots,
depicted in blue, shows a more balanced distribution across the country, with substantial
robotization observed in central areas including Mexico City, Guadalajara, Leon, and other
industrial hubs. This pattern underscores a broader integration of domestic automation
compared to the geographically concentrated foreign robot exposure in northern industrial

zZones.

Dependent Variables. For the dependent variables in this analysis|crime and vote
share|we use data from various sources. The data were initially collected at the municipal-
ity level and subsequently aggregated at the commuting zones (CZ) level using a crosswalk

between municipalities and CZs.

Violent Organized Crime. Data on organized crime and homicides come from multiple

sources. To estimate changes in the homicide rate between 1999 and 2018, we draw from
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Figure 3: Commuting zone-level variation in exposure to domestic and foreign robots,
2000{2015.

several data sources. From CONAPO and the Mexican National Institute of Statistics and
Geography (INEGI), we use the number of homicides in 2018. We use data on the number of
homicides in 1999 from the replication les of Hidalgo et al. (2026). We construct the change
in the homicide rate by scaling both 1999 and 2018 homicides by the 1990 populatidrSince

o cial statistics do not consistently distinguish drug-related killings, overall homicide rates
are often used as a proxy for narcocrime, following prior work (BenYishay and Pearlman,
2013; Dell, 2015; Cavazos Hernandez and Sivakumar, 2022)igure 4a shows the variation

in homicide incidence across Mexico.

19We scale both the 1999 and 2018 homicide counts by the 1990 population rather than their respective
contemporaneous populations. The key reason is that Faber (2020) shows that foreign robot exposure reduces
working-age population. Thus, if we used current population in the denominator, a shrinking denominator
in exposed CZs would mechanically in ate the apparent increase in the homicide rate, biasing our estimates
upward. Using a xed pre-treatment denominator ensures that changes in the rate re ect actual changes in
violence, not population movements that are themselves a consequence of the shock.

20In the Mexican context, homicide is a reasonable proxy for organized criminal violence, as estimates
suggest that between one-third and two-thirds of intentional homicides are attributable to organized crime
groups (Caldeon et al., 2021).
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