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 A B S T R A C T

Forced displacement from conflict has risen sharply in recent decades, yet little is known about how violence 
impacts migration dynamics in the short run or over a longer horizon. Using novel high-frequency data during 
the Mexican Revolution (1910-1917), one of history’s deadliest conflicts, we find that localized violence caused 
a sharp but temporary 60 percent spike in migration to the US, lasting only seven months before reverting 
to pre-conflict levels. We do not find evidence of increased migration after the Revolution, suggesting that 
refugee networks did not spur significant chain migration, even during an era of relatively open borders.
1. Introduction

The number of people forcibly displaced due to conflict has more 
than doubled from around forty million in 2011 to nearly ninety million 
in 2021 (UNHCR, 2022). At the same time, anti-migrant sentiments 
have risen (Deiana et al., 2024), fueled in part by the perception 
that migrant flows will continue long after conflict ends, ultimately 
posing a fiscal burden to destination economies (d’Albis et al., 2019; 
Hatton, 2020; Hopkins, 2010; Kaufmann and Goodwin, 2018). Despite 
the central role of this issue in the economic and political sphere, it 
remains unclear whether these large-scale displacements have reshaped 
migration patterns over a longer horizon. Refugees who settle in a 
new country may encourage friends and family to join them years 
later, potentially altering migration between countries permanently. 
Alternatively, displacement may be temporary, with migration soon 
returning to its pre-conflict levels. Understanding how migration flows 
change during and after conflict episodes is a crucial policy question, 
but identifying if (and if so, when) migration returns to pre-conflict 
dynamics is difficult due to the lack of high-frequency data that capture 
both migration responses and conflicts at a local level.
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(Z. Ward).
1 Early-twentieth-century economic disparities between Mexico and the United States are similar to today’s living standard differences between Turkey and 

Syria (Bolt and van Zanden, 2024).

This paper uses novel data to estimate the impact of conflict on 
migration dynamics during the Mexican Revolution (1910–1917), one 
of the deadliest civil wars in history. The Mexican Revolution re-
sulted in the death of approximately 1.4 million individuals, or about 
10% of the population (Durand, 2016; McCaa, 2003; Moreno-Brid 
and Ros, 2009). Hundreds of thousands crossed the border to seek 
refuge in the United States, reflecting the tendency for refugees to 
flee to neighboring countries, as seen in modern-day crises in Ukraine, 
Syria, and Venezuela (Hatton, 2020; Munroe et al., 2023). Furthermore, 
early-twentieth-century migration from Mexico to the United States 
resembles migration between modern-day low- and middle-income 
countries, providing valuable insights since today’s migrations are not 
exclusively to high-income destinations.1 We collect high-frequency 
data on both out-migration and conflicts at the local level in Mexico 
to estimate short-term migration dynamics for the months leading 
up to and after a conflict event. The data also capture migration in 
subsequent years, allowing us to assess whether conflict is associated 
with a change to migration patterns long after the Revolution’s end. 
We find that migration increases for only a few months after an event 
before returning to baseline levels, which challenges the notion that 
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conflict and violence cause a long-run change in migration between 
countries (Clemens, 2021).

Our migration and conflict data are unusually rich in frequency, 
geographical detail, and completeness. First, we collect daily migration 
flows from individual border crossings registered at 23 entry points 
along the US-Mexico border. Second, we digitize daily data on insur-
gency events from military reports compiled in the ‘‘Military History of 
the Mexican Revolution’’ (Sánchez Lamego, 1956, 1957, 1960, 1976, 
1979, 1983). These documents cover the most violent period (Novem-
ber 1910 to December 1915), characterized by generalized insurgency. 
From 1916, the Revolution was reduced to local guerrilla movements 
that lasted until 1917 and for which there are no comprehensive data 
available. These reports allow us to assign insurgency events to a 
given day and a specific location (i.e., latitude and longitude). We link 
migration and conflict data at the municipality level (comparable to 
a county in the United States) and construct a municipality-by-month 
panel. Ultimately, we have a unique dataset that improves upon a 
literature that either uses higher levels of aggregation (e.g., annual- 
or country-level), or examines migration in specific localities within a 
country.2

We employ a fully flexible event-study design to estimate the impact 
of conflict on emigration to the United States. Intuitively, we compare 
monthly migration rates from municipalities that experienced a conflict 
to municipalities that had not yet experienced or never experienced 
a conflict event. We find that conflict triggers a significant short-
run increase in migration rates of 60% relative to pre-event levels. 
Remarkably, this large effect lasts only for a few months. After seven 
months, migration rates return to pre-conflict levels, showing no lasting 
impact beyond this time window.3 Our estimates are robust across 
various specifications and are unlikely to be biased by pretrends, antic-
ipatory behavior, interference between units in treatment assignment, 
or treatment effect heterogeneity. We also show that the migration 
response is larger for more violent events, which bolsters confidence 
that violence is the main mechanism behind our findings.

We further find that a migration response only occurs in areas with 
pre-existing migration networks. We define ‘‘networked’’ municipalities 
as those that had a history of migration before the first conflict. When 
we divide the sample by networked and non-networked municipalities, 
we find a large temporary increase in migration in networked munic-
ipalities, but no migration response in non-networked municipalities. 
This result suggests that contacts abroad were needed for being able to 
escape conflict, a result that aligns with research showing that networks 
make the migration decision feasible in contexts of armed conflict or 
persecution (Becker et al., 2024; Buggle et al., 2023; Spitzer, 2021). Im-
portantly, our analysis extends these findings to settings where conflict 
affects the whole population, beyond targeted, ethnicity-based violence 
that reflects long-standing and intense animus.

In the final section, we evaluate whether there are longer-run 
changes to migration patterns after insurgency subsided. We find a 
strong persistence of spatial migration patterns over time, with a cor-
relation of 0.83 between a municipality’s percentile rank of migration 
rate in 1910 and 1920. We obtain a similar correlation for municipal-
ities with violent events, suggesting that the Mexican Revolution did 
not cause long-lasting changes in the geography of migrant sources.4 
This finding is striking given the scale of the event and the relatively 
open borders at the time. Today, persistence in migrant sources might 
be attributed to restrictive entry policies that limit the formation of new 

2 As discussed later, see Bohra-Mishra and Massey (2011), Spitzer et al. 
(2020), Stanley (1987), Schmeidl (1997) and  Williams et al. (2012).

3 Consistent with historical research (Durand, 2016), we find evidence of 
larger temporary effects for women and children.

4 This does not mean the Mexican Revolution did not have a general, 
macro-level impact on the migrant flow to the United States; rather, local 
variation in conflict did not cause a permanent change in the geography of 
migration.
2 
migration chains at the community level (Hatton, 2009, 2016). Our his-
torical context avoids this issue, offering clearer insights by examining 
migration dynamics in an era free from such policy constraints.

We contribute to a vast interdisciplinary literature on the relation-
ship between conflict and migration. One of our key contributions is the 
use of high-frequency data that varies at the local level, which allows 
us to more accurately pinpoint the dynamics (magnitude, timing, and 
persistence) of migration in response to conflict and violence. Prior 
studies have often relied on cross-country and cross-year variation in 
conflict intensity (e.g., Davenport et al., 2003; Hatton, 2016; Schmeidl, 
1997). Others have used within-country variation in conflict or vi-
olence but measured migration annually, potentially missing crucial 
dynamics surrounding conflict events (Spitzer, 2021; Orozco-Aleman 
and Gonzalez-Lozano, 2018). Williams et al. (2012) uses monthly data 
on conflict and migration during the Nepalese Civil War, but only 
observes temporal conflict variation for one region of Nepal. Our paper 
differs by having a unique dataset with high-frequency variation across
both time and a fine level of geography. We further show that no 
migration dynamics can be precisely identified if one uses data at a 
lower frequency (semiannually instead of monthly) or at a higher level 
of aggregation (district instead of municipality). This result underscores 
the relevance of using high-frequency data to study the impact of 
conflict on migration.

We also contribute to the understanding of the most important 
migration flow of the 20th century (Borjas, 2007). The Mexican Rev-
olution is usually considered as a key event that helped to kick start 
migration to the United States, which may have helped form networks 
that predicted migration for the rest of the century (McKenzie and 
Rapoport, 2010; Woodruff and Zenteno, 2007).5 We are the first to 
provide direct, quantitative evidence on the local-level impact of this 
conflict on the scale and composition of migrant flows. Our findings 
suggest that although migration was influenced by conflict during the 
Mexican Revolution, it did not significantly alter the geography of 
migration to the United States.

2. Historical background

At the turn of twentieth century, Porfirio Díaz’s regime (1876 to 
1911) faced a major crisis rooted in high land inequality, lack of democ-
racy, and widespread economic hardship (Colegio de México, 1965; 
Rosenzweig, 1965; Silva Herzog, 1965). Mexico’s agrarian economy 
was based on large estates (haciendas) owned by a small group of elite 
landowners since colonial times (Chevalier, 1970; Florescano, 1987; 
Knight, 2002). Although modern machinery and irrigation systems 
were used in some haciendas, productivity in the vast majority of 
them was contingent on the exploitation of labor and the coercive 
mechanisms of debt peonage that restricted internal migration and 
social mobility (Moreno-Brid and Ros, 2009; Sellars and Alix-Garcia, 
2018; Tannenmbaum, 1935).

Discontent among the lower and middle classes influenced the cre-
ation of the Anti-Reelectionist National Party led by Francisco Madero, 
seeking to oust Díaz in the 1910 elections. However, Madero was jailed 
before the elections and Díaz claimed to be re-elected for the eighth 
time (Dell, 2012; Garcíadiego, 2004). As a response, in November 1910, 
Madero called the population to rebel and fight against the regime. By 
March 1911, there were numerous organized insurgency movements 
across the country, primarily fighting for land reform, a democratic 

5 Historian Kelly Lytle Hernandez argues, ‘‘[the] refugee population that 
arrived in the United States between 1910 and ... 1920 is the foundation of the 
growth of the Mexican American population today. So many families across the 
United States today can trace their origins to the Mexican Revolution’’, (NPR, 
2022). Though, others point to growing labor market opportunities due to 
labor shortages during World War I as the major driver of migration (Cardoso, 
1980; Gamio, 1930; McCaa, 2003).
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electoral system, and better living conditions (Knight, 1986a; Tannen-
baum, 1933). In May 1911, Díaz was defeated, and Madero briefly 
became president before being assassinated in a counter-revolutionary 
coup in 1913, sparking further insurgency until mid-1914. The Revolu-
tion then became a multi-sided conflict between different revolutionary 
factions until late 1915, when the Constitutionalist faction – led by 
Venustiano Carranza – defeated Pancho Villa’s army and controlled 
most territories occupied by other factions. Carranza’s government was 
recognized by the United States in October 1915, and from 1916 the 
Revolution was reduced to local guerrilla movements that mainly took 
place in the south of Mexico and lasted until 1917 (Garcíadiego, 2004; 
Knight, 1986b; Sánchez Lamego, 1983).

The Revolution had a profound demographic impact. The total 
demographic cost is estimated at 1.6–2.1 million people, two-thirds 
of which correspond to an excess of deaths: war casualties mostly 
and deaths caused by war-related factors such as famines and dis-
eases (Moreno-Brid and Ros, 2009). Migration to the United States is 
considered to largely explain the rest of the population loss (Collver, 
1965; Gamio, 1930; Greer, 1966; Ordorica and Lezama, 1993), with 
some arguing that this large displacement shaped the migration pat-
terns that persisted throughout the twentieth century (Cardoso, 1980; 
Hernández, 2022). Others estimate that refugees may account for less 
than 10 percent of the total loss, questioning the importance of the 
Revolution in the Mexico-US migration history (Gratton and Merchant, 
2015; Gutmann et al., 2000; McCaa, 2003). The reason for this dis-
crepancy is that previous research did not have access to fine-grained 
immigration and conflict data, which complicates the identification of 
conflict-induced migration dynamics, and therefore the evaluation of 
the Revolution’s impact on Mexico-US migration patterns.

3. Data

3.1. Immigration: Border crossing records

The registration of Mexican immigrants along the US southern 
border was fully established by 1907 (US Congress, 1903; US Congress, 
1907). American immigration officials used diverse forms – known as 
Mexican Border Crossing Records (MBCRs) – to systematically record 
the flow of immigrants and their characteristics.6 To study the migra-
tion dynamics induced by conflict events during the Mexican Revolu-
tion, we compile the universe of MBCRs available on Ancestry.com for 
1910 to 1920, which record 280,570 individual border crossings across 
23 entry ports.

These data likely provide comprehensive coverage of border cross-
ings during this period. Before the 1915 (the ending year of our 
analysis), Mexican immigrants faced no legal restrictions when entering 
the United States (Cardoso, 1980; Henderson, 2011), which reduced the 
incentives to avoid official entrance ports.7 Previous literature proposes 
different estimates on the total out-migration induced by the Revo-
lution, ranging from 135–270 (Collver, 1965; Greer, 1966; Gutmann 
et al., 2000) to 350–400 thousand (McCaa, 2003; Ordorica and Lezama, 
1993). Using these figures as a reference and considering that most 
Mexicans crossed into the United States via train or on foot (Clark, 
1908; Durand, 2016; Woodruff and Zenteno, 2007), our raw data are 
likely to capture a large share (70–80 percent or more) of the Mexico-
to-US migration that took place from 1910 to 1920. The MBCRs also 
capture well the levels and trends of Mexican immigration observed in 
aggregate data for the period of analysis (see Figure A.2).

6 These records are analogous to ship manifests employed to register 
European migration to the United States. See Escamilla-Guerrero (2020) for 
a review on the MBCRs.

7 See Figure A.1 and Table A.1 for port locations and crossings by port. 
Until 1921, Mexicans were exempt from literacy tests, head taxes, and visa 
fees (Kosack and Ward, 2014).
3 
For each individual, we observe information including name, age, 
birthplace, and crossing date. In 1910, 93 percent of the Mexican pop-
ulation lived in their municipality of birth (Sobrino, 2010); therefore, 
location of birth is a reasonable proxy for location of last residence 
in our setting, particularly if internal displacement caused by the Rev-
olution influenced migration to the United States (see Clemens, 2021, 
pp. 4–5, for a discussion). We classify places of birth into municipalities 
using the 1910 Census Catalogue of Localities (Mexico Secretary of 
Finance, 1918) and the Mexican Historical Archive of Localities (AHL), 
both maintained by Mexico’s National Institute of Statistics and Geog-
raphy (INEGI).8 We then collapse the individual-level data to calculate 
monthly migration rates by municipality, the main unit of analysis. 
We calculate migration rates (per 1000 inhabitants) as the number of 
migrants over the municipality’s population level according to the 1910 
Census. We also calculate age- (1–15, 16–40, over 40) and sex-specific 
migration rates using the relevant denominator.9 Finally, we limit the 
data to the period from January 1910 to December 1915, reflecting the 
temporal coverage of the conflict data, as discussed next.

3.2. Insurgency events: Military reports

Key to our analysis is linking migration to conflict events. To do 
so, we digitize the universe of military reports of all the armed forces 
involved in the civil war.10 The federal army and revolutionary fac-
tions systematically recorded combat and surveillance information in 
reports, which were used as operational intelligence and to monitor the 
Revolution throughout the country. These reports are kept in the his-
torical archive of Mexico’s Secretary of Defense and were compiled by 
Sánchez-Lamego in eight volumes that constitute the ‘‘Military History 
of the Mexican Revolution’’ (Sánchez Lamego, 1956, 1957, 1960, 1976, 
1979, 1983). Due to the detailed information contained in the reports 
– usually cross-checked with telegrams and letters – Sánchez-Lamego’s 
work is arguably the best available source to identify insurgency events 
at the local level.

From these reports, we identify 2411 unique conflict events span-
ning from November 1910 to December 1915. For each event, we 
observe precise location details, allowing us to classify them into 
municipalities. The reports also systematically record event features, 
including the length (days), number of military casualties, damages 
to civil infrastructure (railways, telegraph offices, bridges, and town 
halls are the most common cases), whether the winner remained in the 
conflict’s location, and the winning faction. Each event is also classified 
into a military category – shooting, combat, battle, or siege – based on 
the number of personnel involved, firepower used, and other conflict 
features. All this information captures variation over time and across 
space in the kind of conflict experienced by local populations (see 
Figure A.4 and Figure A.5), enabling us to identify migration responses 
to the average conflict event rather than to major events or those of 
public interest.

Table  1 shows that municipalities that experienced conflict were 
different from unaffected ones in various ways. For instance, they were 
more populous, closer to the US border, and had more infrastructure. 
However, controlling for district fixed effects (groups of contiguous 
municipalities, similar to State Economic Areas in the United States) 
eliminates many of these differences. We find virtually no differences 
in sex composition, illiteracy, altitude, distance to the US border (by 
train), or distance to the nearest train station. This suggests that both 
groups had similar population compositions and migration costs. How-
ever, conflict-affected areas had larger populations and direct access 

8 We exclude 7094 records (2.5 percent) lacking sufficient geographic 
information for accurate classification, as well as duplicate entries and records 
of non-Mexicans who migrated to Mexico before entering the United States.

9 While the individuals’ sex was not digitized, we infer it from their first 
names if clearly reported.
10 See Figure A.3 for an example.
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Table 1
Municipality characteristics by treatment status.
Source: Conflict data are from the Military History of the Mexican Revolution (Sánchez Lamego, 1956, 1957, 1960, 1976, 1979, 1983). Population 
and land ownership data are for 1910, except for the share of illiterate and agricultural peons that are for 1900 (Sellars and Alix-Garcia, 2018; 
Mexico Secretary of Finance, 1918). Distance by train and railways data are for the early 1900s (Woodruff and Zenteno, 2007). Telegraphs 
data are for ca. 1895 (Mendoza Vargas, 2014). Recent migration refers to the period from January 1910 to June 1910. Historical migration 
refers to 1908. Migration rates are for 1908 (Escamilla-Guerrero, 2020). 
 1 2 3 4 5

 All units Ever Never Difference Conditional
 with Conflict with Conflict Difference

 Population
  Population (thousands) 5.47 13.50 3.08 10.42∗∗∗ 6.70∗∗∗  
  Sex ratio 1.01 1.00 1.02 −0.02∗∗∗ −0.00  
  Population share of illiterate 0.56 0.51 0.57 −0.06∗∗∗ −0.01∗  
 Land ownership
  Large estates per thousand inhabitants 1.87 2.82 1.59 1.23∗∗∗ −0.51∗∗∗  
  Population share in large estates 0.20 0.30 0.17 0.13∗∗∗ −0.00  
  Population share of agricultural peons 0.17 0.20 0.16 0.04∗∗∗ −0.01∗  
 Geography
  Altitude (m) 1,327.75 1,328.15 1,327.63 0.52 −17.76  
  Distance to the US border (km) 796.99 606.99 853.40 −246.41∗∗∗ −2.71  
  Distance to nearest train station (km) 150.44 84.95 169.89 −84.93∗∗∗ −1.39  
  Distance to the US border by train (km) 892.07 684.48 953.70 −269.22∗∗∗ −1.52  
 Infrastructure
  Share with train station 0.23 0.43 0.17 0.26∗∗∗ 0.19∗∗∗  
  Share with telegraph office 0.15 0.27 0.11 0.16∗∗∗ 0.17∗∗∗  
 Pre-Revolution Migration to the US
  Share with recent migration 0.16 0.40 0.08 0.31∗∗∗ 0.13∗∗∗  
  Share with historical migration 0.08 0.23 0.03 0.20∗∗∗ 0.12∗∗∗  
  Annual migration rate (per thousand) 0.09 0.28 0.04 0.24∗∗∗ 0.18∗∗∗  
 Observations 2,787 638 2,149 2,787 2,786

Note: The table presents means of municipality characteristics. We estimate differences (column 4) and differences conditional on district fixed 
effects (column 5) between ever with conflict and never with conflict municipalities. Mexico City does not belong to any district and therefore 
is excluded from specifications that include district fixed effects. * = Significant at 10% level; ** = Significant at 5% level; *** = Significant 
at 1% level.
to communication and transportation technology, implying that con-
flict events were more likely to occur in municipalities with higher 
economic and strategic value (Blattman and Miguel, 2010; Kalyvas, 
2006). We also observe that municipalities affected by conflict were 
more likely to be migrant sources; therefore, this preliminary evidence 
suggests that rather than altering the existing migration patterns, the 
Revolution could have deepened them.

4. Identification strategy

To identify how conflict affects migration dynamics in the short run, 
we exploit high-frequency variation in the timing of conflict events. We 
assume staggered treatment adoption – once a unit is treated, it remains 
treated – and estimate a flexible event-study design that isolates the 
causal impact of conflict on migration at a granular level:11

𝑦𝑚𝑑𝑡 = 𝜇𝑚 + 𝜆𝑡 + 𝛾𝑑𝑡 +
−2
∑

𝑗=−5
𝛽𝑗 𝐷𝑚 ⋅ 1{𝑡 − 𝑇 ∗

𝑚 = 𝑗}

⏟⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏟⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏟
𝑙𝑒𝑎𝑑𝑠

+
10
∑

𝑗=0
𝛽𝑗 𝐷𝑚 ⋅ 1{𝑡 − 𝑇 ∗

𝑚 = 𝑗}

⏟⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏟⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏟
𝑙𝑎𝑔𝑠

+𝜀𝑚𝑑𝑡.

(1)

We regress migration rate 𝑦𝑚𝑑𝑡 from municipality 𝑚 of district 𝑑 in 
month–year 𝑡 on a binary indicator 𝐷𝑚 for municipalities with a conflict 
event. This variable is interacted with indicators for the five months be-
fore and ten months after the first event (𝑇 ∗

𝑚), with observations beyond 
this window included in the lead −5 and lag 10. The 𝛽𝑗 coefficients 
capture the difference in migration rate between treated and control 
groups relative to the month prior to the event (omitted lead −1). We 

11 Relaxing this assumption requires information on when treatment turns 
off, which is not defined in our setting (Roth et al., 2023).
4 
use not-yet- and never-treated units as control group to avoid potential 
identification issues present in settings where treatment rolls out for 
the full sample (Callaway and Sant’Anna, 2021; Sun and Abraham, 
2021). The estimated effect of the last lag 𝐷𝑚 ⋅ 1 (𝑡 − 𝑇 ∗

𝑚 ≥ 10) provides 
information about the persistence of the response: whether conflict led 
to a transitory or ‘‘permanent’’ increase in migration. We include a full 
set of municipality fixed effects (𝜇𝑚) and month–year fixed effects (𝜆𝑡). 
They control for any time-invariant, municipality-specific characteristic 
that may influence migration (e.g., geographic features) or any time-
specific shock affecting migration from all municipalities (e.g., seasonal 
migration patterns or turning points in the Revolution’s direction).

We also include district-month–year fixed effects (𝛾𝑑𝑡) to control 
for unobservable local changes at the district level throughout the 
Revolution. One caveat is that Mexico City, being both a munici-
pality and its own district, is dropped from the estimation due to 
collinearity between these fixed effects and the leads and lags. We 
also estimate a more demanding specification that includes interactions 
between municipality characteristics (shown in Table  1) and month–
year dummies. These additional controls capture potential dynamic 
effects of pre-treatment features that differentiate treated from control 
municipalities: population size, land ownership, distance to the US 
border, infrastructure, and migrant networks. However, we do not use 
this more demanding specification throughout the analysis, as it further 
requires excluding municipalities with incomplete data. Nonetheless, 
Appendix F shows that our main results hold under this approach. We 
cluster standard errors at the treatment level (by municipality) in all 
models and report 90 percent confidence intervals in all figures (Abadie 
et al., 2023).

For our empirical strategy to estimate average treatment effects 
on the treated (ATT), four identifying assumptions must hold: parallel 
trends in baseline outcomes, no anticipatory behavior prior to treat-
ment, treatment effect homogeneity, and no interference between units 
in treatment assignment (Rosenbaum, 2007; Sun and Abraham, 2021). 
We provide evidence supporting these assumptions as we present our 
results.
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Fig. 1. The effect of conflict on migration.
Notes: We present conflict-induced migration dynamics using data varying at different frequencies. Baseline is the difference in migration rates between treated and control units 
in t−1. For each model, we test for pretrends and permanent effects. Pretrends: Wald test for all the pre-event coefficients being equal to 0. Leveling off: Wald test for the last 
two post-event coefficients being equal. The control group consists of not-yet and never-treated units. Standard errors are clustered at the municipality level. Markers represent 
point estimates. Lines indicate 90% pointwise confidence intervals.
Source: Mexican Border Crossing Records and Sánchez Lamego (1956, 1957, 1960, 1976, 1979, 1983).
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5. Results

Fig.  1 presents the main result: migration temporarily spiked for a 
few months after a conflict event and then returned to pre-conflict lev-
els. Panel A shows migration dynamics at the monthly level. Compared 
to the monthly baseline rate of 0.08 migrants per thousand, migration 
does not change significantly in the month of the event, but it increases 
by 60 percent in the first and second months after the event.12 This find-
ing is consistent with both refugees taking time to weigh the costs and 
benefits of moving (Engel and Ibáñez, 2007; Ibáñez, 2014)—despite 
having little time to plan their migration (Becker, 2023)—and the act 
of migration requiring time. Migration rates then decrease to a 25 
percent increase in the third month. After this initial wave, migration 
increases again but in a smaller proportion (about 40 percent over the 
baseline) in the following months before returning to pre-treatment 
levels from the seventh month onward. The 𝑝-value of a Wald test 
for the last post-event coefficients (9 and +10) being equal confirms 
the transitory effect of conflict on migration. One potential reason 
we do not identify permanent changes is that most conflict events 
occurred at different locations (40 percent of treated municipalities 
experienced conflict once and 20 percent twice),13 likely hindering the 
snowball effect documented by Clemens (2021): past refugee migration 
facilitates future migration for years due to the persistence of conflict 
and the creation of networks.

Panel A also shows that before the event, there is no statistically 
different trend in migration rates between treated and untreated mu-
nicipalities. The 𝑝-value of a Wald test for all pre-treatment coefficients 
being equal to zero further supports the assumption that migration from 
treated and control municipalities would have followed parallel paths 
in the absence of conflict. The point estimates on the pre-treatment 
coefficients and our test on the lack of pre-trends also provide evidence 
of no anticipatory behavior, implying that conflict events were sudden 
and unexpected for local residents. The lack of anticipation effects is not 
surprising considering the fact that fighting in the Revolution was not 
concentrated in a few battleground areas and, instead, consisted of skir-
mishes popping up between factions across the country (Garcíadiego, 
2004; Knight, 1986a,b; Tannenbaum, 1933). The decentralized nature 
of the fighting means that it would be difficult to predict whether any 
area would be the site of conflict in the coming months at any particular 
point in time.

The findings are robust to various empirical approaches. For in-
stance, Panel A shows that they hold when using a simpler two-way 
fixed effect specification that includes only municipality and time fixed 
effects. They also hold when using the more demanding specification 
that includes pre-treatment controls interacted with month–year dum-
mies. Therefore, our results are unlikely to reflect dynamics caused by 
local factors whose effect on migration could have varied during the 
Revolution, such as changes to land ownership or migration costs (trav-
eling times). The coefficients also remain stable across specifications, 
suggesting that selection bias is unlikely to drive our results.

Recent research shows that in settings with staggered treatment 
adoption, coefficients on leads and lags can be contaminated by treat-
ment effects in other periods (see Roth et al., 2023, for a review). This 
bias, known as treatment effect heterogeneity, makes lead coefficients 
uninformative about pretrends or anticipatory behavior, and lag coef-
ficients unable to capture migration dynamics caused by conflict. To 
address this, we implement the imputation estimator of Borusyak et al. 
(2024), which yields robust estimates under arbitrary treatment effect 
heterogeneity. Figure B.1 shows that heterogeneity-robust estimates 
capture similar migration dynamics. These estimates also hold when 
using the estimators of Sun and Abraham (2021) and de Chaisemartin 
and D’Haultfoeuille (2020), which use alternative control groups for 
identification (see Figure B.2).
6 
We also perform checks to ensure the robustness of our results. 
One concern is that conflict in one municipality may spur migration 
in a neighboring one, even if it did not directly experience violence. 
To assess local spillovers, we assign treatment to all municipalities 
belonging to the same district based on when the first municipality in 
the district experienced conflict.14 Using this higher level of aggregation 
results in estimates close to zero and not statistically significant, sug-
gesting spillovers were non-significant (see Figure B.3). Further checks 
in Appendix C show that binning multiple time periods in the -5+ lead 
and 10+ lag does not drive the results (Baker et al., 2022), nor do 
outlier regions or the level at which we cluster standard errors.

A key advantage of our data compared to previous literature is 
its high-frequency (monthly) and geographic granularity (municipality 
level). This detail allows us to examine how lower-frequency data 
impacts our ability to detect conflict-induced migration. To illustrate 
this point, Panels B and C of Fig.  1 present migration dynamics at 
quarterly and semiannual frequencies for a time window approximately 
equivalent to that in Panel A. Quarterly data captures some migration 
but misses the precise timing of waves, while semiannual data reveals 
no dynamics, with larger standard errors. The standard errors around 
these estimates increase with aggregation as the short-run changes 
become more imprecisely measured (i.e., a form of measurement error). 
These findings highlight the importance of using high-frequency data 
to more precisely identify migration responses. Recall that nearly all 
previous studies in this literature rely on even coarser, annual-level 
data, potentially missing important short-run dynamics.

5.1. Heterogeneity by population group

Our finding of a large transitory increase in migration may mask 
heterogeneous responses to conflict, as individuals’ ability to cope with 
conflict varies across demographic groups (Ibáñez, 2014; Morrison and 
May, 1994).15 Fig.  2 presents estimates of our preferred specification 
for three population subgroups. Panel A shows that conflict does not 
impact the migration of adult men aged 16–40. This may be due to 
increased enrollment into the federal army and revolutionary factions 
and consequently higher mortality among men (Knight, 1986a,b).16 
In contrast, women exhibit an increase in migration (up to 70% over 
the baseline) that dissipates after the seventh month. The migration 
of children aged 1–15 also increases but follows slightly different 
dynamics. It increases significantly in the first month after the event 
occurs and persists at levels of 75%–100% over the baseline until the 
sixth month, after which migration returns to pre-treatment levels.

Our results suggest that conflict altered the sex composition of 
migration. Panel B confirms that the sex ratio shifted toward females 
between 1910–1915, but reverted back to pre-Revolution levels in 
1917, when the First Bracero program was implemented.17 This aligns 
with prior research documenting increased family migration during the 
Revolution (Durand, 2016).

12 Lacking internal migration data prevents measuring internal displacement, 
but back-to-the-envelope calculations suggest one person fled to the United 
States for every four displaced within Mexico (see Appendix H).
13 This is also true for many recent civil wars (Table A.2).
14 We assume spillovers were within districts only. Since treatment is as-
signed at the district level, it is not possible to include district-by-time fixed 
effects in this specification.
15 See Appendices J and K for heterogeneity by other dimensions.
16 Land restitutions during the Revolution could have also affected migration 
among men, who typically held land ownership rights (Baitenmann, 2011).
17 We also find evidence that conflict changed the skill composition of 
migration (see Appendix K).
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Fig. 2. Heterogeneity in the migration response to conflict.
Notes: Panel A presents conflict-induced migration dynamics for prime age men (16–40 years old), prime age women (16–40 years old), and children (1–15 years old). For each 
model, we test for pretrends and permanent effects. Pretrends: Wald test for all the pre-event coefficients being equal to 0. Leveling off: Wald test for the last two post-event 
coefficients being equal. The control group consists of not-yet and never-treated units. Standard errors are clustered at the municipality level. Markers represent point estimates. 
Lines indicate 90% pointwise confidence intervals. Panel B shows that heterogeneous migration dynamics significantly changed the sex composition of the migration flow during 
the period of generalized insurgency.
Source: Mexican Border Crossing Records and Sánchez Lamego (1956, 1957, 1960, 1976, 1979, 1983).
6. Treatment channel and moderating factors

Episodes of conflict may not necessarily induce migration due to 
(in)voluntary immobility—about 19 percent of the countries that ex-
perienced conflict events from 1990 to 2007 did not report forced 
displacement (Ibáñez, 2014). While previous literature tends to agree 
that violence is the main channel through which conflict induces mi-
gration (see, for example, Apodaca, 1998; Balcells and Steele, 2016; 
Davenport et al., 2003; Moore and Shellman, 2004; Schmeidl, 1997; 
Schultz, 1971), it does not provide causal evidence about this re-
lationship. Furthermore, factors such as local economic conditions, 
immigration restrictions, and social networks can moderate the mi-
gration response to conflict and violence (Becker and Ferrara, 2019; 
Boustan, 2007; Hatton, 2016; Ibáñez, 2014; Zolberg et al., 1989).

Violence
To identify the importance of violence on migration, we leverage 

variation in the intensity violence across conflict events (see Table A.3). 
We use war casualties to proxy for violence intensity and restrict the 
analysis to municipalities that were first treated with a combat, which 
7 
represent 83% of all treated units. Crucially, 40% of combats did not 
cause civil or military casualties, allowing us to compare migration 
responses between municipalities experiencing the same type of event 
but with contrasting degrees of violence.18

Panel A of Fig.  3 shows that in municipalities where combats caused 
casualties, migration increases by 80%–130% over the baseline in the 
six months after the event but returns to pre-treatment levels afterward. 
In contrast, the leads and lags for units where combats did not cause ca-
sualties are close to zero, providing causal evidence that conflicts with 
low levels of violence are unlikely to induce migration (Morrison and 
May, 1994; Bohra-Mishra and Massey, 2011). Appendix D presents re-
sults using conflict length as an alternative proxy for violence. We find 
that in municipalities affected by short-lived conflicts (up to one day), 
migration increases by 30%–40% over the baseline for two months 
only. In contrast, in municipalities experiencing long-lasting events, 
migration increases by more than 60% in the first month after the event 
and grows over the next four months to a level representing a 125% 

18 See Appendix I for details.
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Fig. 3. Treatment channel and moderating factors.
Notes: Panel A compares migration dynamics induced by violent v. non-violent events. We use military casualties as a proxy for violence. Panel B and Panel C compare dynamics 
(conditional on violence) from locations with v. without access to (recent or historical) migrant networks. Panel C controls for information access by including a full set of 
interaction terms between infrastructure (telegraph offices or train stations) indicators and time dummies. For each model, we test for pretrends and permanent effects. Pretrends: 
Wald test for all the pre-event coefficients being equal to 0. Leveling off: Wald test for the last two post-event coefficients being equal. The control group consists of not-yet and 
never-treated units. Standard errors are clustered at the municipality level. Markers represent point estimates. Lines indicate 90% pointwise confidence intervals.
Source: Mexican Border Crossing Records and Sánchez Lamego (1956, 1957, 1960, 1976, 1979, 1983).
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Fig. 4. The stability of migration patterns.
Notes: This binscatter plot shows the correlation between municipality migration rates 
before and after the Revolution by treatment status–whether there is an observed 
conflict within the municipality or not. Migration rates are calculated by municipality 
in 1910 (January–October) and 1920 (January–October), and then percentile ranked 
within their respective year. The slope reflects the correlation (0.83).
Source: Mexican Border Crossing Records and Sánchez Lamego (1956, 1957, 1960, 
1976, 1979, 1983).

increase over the baseline. Afterward, migration rates revert back to 
pre-conflict levels.19

Both exercises show that migration responses to more violent con-
flicts are likely to be larger and more persistent but not necessarily 
permanent, so that migration patterns would remain unchanged. They 
are also in line with empirical evidence in Clemens (2021) showing that 
the relationship between refugee migration and violence is non-linear.

Migrant networks
Migrant networks are known to reduce migration costs (McKenzie 

and Rapoport, 2007; Munshi, 2003; Wegge, 1998) and provide assis-
tance for escaping conflict. One possibility is that conflict may only 
induce migration where the population has connections in the United 
States (Spitzer, 2021). To test this, we identify municipalities with pre-
existing networks as those with either historical migration—observed in 
1906 – 1908—or recent migration—observed just before the Revolution 
(Jan 1910 –Oct 1910).20

Panel B of Fig.  3 shows the effect of conflict events on migration 
rates for networked and non-networked municipalities, holding the 
level of violence fixed.21 We find that monthly migration rates increase 
by 0.10–0.20 per thousand inhabitants in the first and second months 
after the event in municipalities with networks–an effect more than two 
times greater than our baseline result (0.05). Migration rates then fall 
in the third month (0.13 per thousand) and effectively return back to 
pretreatment levels after seven months. Notably, we find zero migration 
response in non-networked municipalities.

In general, our findings align with prior studies demonstrating that 
migrant networks facilitate out-migration from conflict zones (see, 
for example, Becker et al., 2024; Buggle et al., 2023; Davenport 
et al., 2003; Schmeidl, 1997; Spitzer, 2021). The null effect for non-
networked locations supports the hypothesis that networks are neces-
sary to migrate (Spitzer, 2021). This hypothesis states that regardless 
of the strength of the incentive to migrate, individuals generally will not 
do so unless one of their close contacts has already migrated (Spitzer 
and Zimran, 2023, p. 1). Our analysis of high-frequency data further 
shows that the presence of networks did not affect the timing or 
persistence of migration but only its magnitude.

19 Appendix D shows results for other violence proxies (military occupation 
and infrastructure destruction).
20 Immigration data for 1906–1908 come from Escamilla-Guerrero (2020).
21 Appendix E presents results without conditioning on violence.
9 
The mechanism for why networks condition the migration response 
is unclear. They may simply transmit information about conditions 
abroad, but such information can also be acquired in other ways, 
such as telegraphs or people traveling on the railroad. To study the 
relationship between networks and information, we collect data on the 
telegraph (Mendoza Vargas, 2014) and railway network (Woodruff and 
Zenteno, 2007) by the eve of the Mexican Revolution. This allows us 
to control for information access effects from telegraphs or railways, 
which we allow to vary flexibly over time.22 Panel C of Fig.  3 shows that 
migration dynamics remain similar, implying that information access 
was not determinant for individuals to flee northward. Moreover, we 
do not detect any pretrends in migration, suggesting that information 
access did not induce anticipatory responses. These findings suggest 
that the importance of networks may lie in knowing someone abroad 
to join, perhaps particularly for women and children.23

7. Did the revolution change migration patterns?

Our finding that insurgency events only caused a transitory increase 
in migration is surprising, given that the thousands who left Mexico 
could have formed their own networks and encouraged migration 
decades later (Woodruff and Zenteno, 2007; McKenzie and Rapoport, 
2010). It is possible that our approach misses longer-run effects. To 
test whether violence altered migration to the United States in the long 
run, we compare pre- and post-revolution migration rates. If violence 
changed the geography of migrant sources, there should be a low 
correlation in migration rates over time. To measure this correlation, 
we calculate migration rates by municipality between January and 
October 1910, before the Revolution started, and compare them to 
migration rates a decade later, between January and October 1920, 
years after the insurgency ceased. To keep outcomes consistent over 
time, we percentile rank the migration rate in each decade, considering 
only municipalities with non-zero migration.

Fig.  4 shows a strong persistence of migration between 1910 and 
1920. The high correlation between 1910 and 1920 percentile ranks 
implies that high-sending municipalities before the Mexican Revolu-
tion remained high-sending municipalities for years after the conflict 
ended. This holds true for all municipalities regardless of whether 
they experience conflict or not; further, we do not find a positive 
association between conflict and 1920 migration rate after controlling 
for baseline observables.24 This supports the result from our event-study 
specification: conflict during the Revolution did not appear to alter 
migration rates in the long run.25 In sum, despite the short-term exodus 
out of the country caused by the Revolution, our analysis suggests that 
the geography of migration did not substantially change (see Figure 
A.6).

8. Conclusion

The Mexican Revolution provides a unique opportunity to study the 
impact of conflict on migration. Using newly digitized, high-frequency 
data at the municipality level, this paper finds that conflict has a 
large but transitory impact on migration to the United States. Monthly 
migration rates increased by 60 percent in the first few months after 
a conflict but reverted back to pre-conflict levels after seven months. 
Despite inducing a large exodus of refugees, the Revolution did not 
substantially change the geography of migration in the long run. The 

22 Despite widespread telegraph and railway networks, many municipalities 
lacked direct access to communication or transportation infrastructure (Figure 
G.2).
23 All aforementioned results are robust to controlling for dynamic effects of 
municipality characteristics (Appendix F).
24 See Table A.4.
25 Similar results emerge when using 1910 and 1917 percentile ranks, thus 
avoiding potential effects from the First Bracero Program (Figure C.4).
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results suggest that, even in the absence of significant migration restric-
tions, violent events may not produce significant chain migration after 
violence ends. This is perhaps because migration mostly occurs in areas 
with pre-existing networks, which are already encouraging migration 
abroad.
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