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Governments inlow- and middle-income countries routinely deploy their
armed forces for domestic policing operations. Advocates of these policies
claim they reduce crime, while detractors argue they undermine human

rights. Here we experimentally evaluate a military policing intervention

in Cali, Colombia. The intervention involved recurring, intensive military
patrols targeting crime hot spots, randomly assigned at the city block level.
Using administrative crime and human rights data, surveys of more than
10,000 residents, and firsthand observations from civilian monitors, we
find little to no credible evidence that military policing reduced crime or
improved perceptions of safety during the intervention. If anything, we find
that military policing probably exacerbated crime after the intervention
was complete. We also find evidence of increased human rights abuses in
our survey data (though not inthe administrative data or in the firsthand
observations of civilian monitors), largely committed by police officers
rather than soldiers. We argue the benefits of military policing are probably
small and not worth the costs.

Governments in low- and middle-income countries routinely rely
on their armed forces for domestic policing operations. This ‘mano
dura’ (iron fist) approach to law enforcement is especially pervasive
in Latin America, the world’s most violent region". Military policing
isincreasingly common outside of Latin America as well, for example
in Indonesia’, the Philippines* and South Africa®. Even in the United
States, commentators occasionally urge the deployment of troops
to support police departments in ‘high-crime, drug-infested urban
areas’ (ref. 6, p. 220).

Inlight of the widespread use of military forces in domestic policing
operations and ongoing arguments about the benefits of thisapproach,
we examine the effectiveness and broader implications of military
policing through an experimental evaluation of the Plan Fortaleza
programme in Cali, Colombia. The programme involved recurring,
intensive military patrols targeting hot spots for crime. Military policing
programmes like Plan Fortaleza draw on some of the same theories that
motivate other place-based policing strategies”", but adapt them to
contexts where the assumptions underlying those theories break down.

Place-based policing hinges crucially on the assumption that
police presence deters criminals'>*, Proponents of military policing

implicitly or explicitly call this assumption into question. In many
Latin American countries, the police are poorly trained and equipped
and have a reputation for corruption and complicity with organized
crime™ ™, If deterrence depends on the certainty, severity and swift-
ness of apprehension and incarceration” %, then corrupt, collusive
and resource-constrained police forces are unlikely to deter and may
infactembolden criminals.

Supporters of military policing argue that, because soldiers are bet-
ter trained and have greater logistical and coercive capacity than police
officers, they should be more effective at preventing crime. Soldiers are
also typically subject to more stringent accountability mechanisms?,
whichmayreduce the risk that misconduct goes undetected and unpun-
ished. Moreover, inmany low-and middle-income countries,andin Latin
Americainparticular, citizens perceive the military asmore trustworthy
and respectful of humanrights than the police'®*. Advocates cite these
differencesto argue that soldiers should be more effective than police
officers at instilling perceptions of safety while simultaneously pro-
tecting citizens from abuse (for asummary of this debate, see ref. 24).

But these arguments are hotly contested. Opponents of military
policing counter that deterrence depends on the ability toinvestigate
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crimes®, which soldiers are not trained to do. Organized criminal
groups may respond violently to the military’s presence”, thus exacer-
bating crime and eroding perceptions of security**?”. Mostimportant,
criticswarnthatsoldiers are socialized to use force in ways that police
officers are not, potentially undermining human rights®*., The risk of
humanrights abuses may be especially high when soldiers are stationed
in densely populated urban areas®.

So far, however, arguments on both sides of this debate remain
almost entirely anecdotal and impressionistic. Despite the increasing
prevalence of military policing in low- and middle-income countries,
empirical evidence of its efficacy remains scarce. The expansive litera-
ture on hot spots policing is based almost exclusively in high-income
countries, and generally does not address militarization?*°. Most stud-
ies of militarization focus on Special Weapons And Tactics (SWAT) team
deployments or transfers of military hardware to police departments
inthe United States, with mixed results®°. Other studies explore mili-
tarization of the police in Latin America, but do not address policing
by the military per se”*’,

Thisisacrucial distinction, since militaries tend to differ dramati-
cally from even the most heavily militarized police forces, in particular
in the expectation that they will use force not to ‘serve and protect’
civilians but to ‘overwhelm and defeat’ enemies on the battlefield
(ref. 28, p.329). Only asmall handful of studies have tested the effects
of ‘constabularizing’ the military for purposes of law enforcement,
all using observational data***”. Asinformative as these studies have
been, observational research on military policing must overcome
enormous inferential challenges. Quasi-experimental evidence on
the efficacy of military policingis rare, and experimental evidence is,
to our knowledge, non-existent.

In this article, our experimental evaluation focuses on Cali,
Colombia, the country’s third largest city and one of its most violent.
In 2018, the year before our study began, Cali recorded a homicide
rate of 46.7 per 100,000 residents, nearly double the rate of Colom-
bia’s second largest city (Medellin) and more than triple the rate of
the capital (Bogota). In response, the government deployed nightly
military patrols to two ‘comunas’ (communes) with some of the high-
est homicide rates in the city. We partnered with the Mayor’s Office,
the Third Brigade of the Colombian Armed Forces and Innovations for
Poverty Action Colombia to evaluate the impact of these operations
using arandomized controlled trial, with treatment assigned at the
level of the ‘manzana’ (city block).

Our sample consists of 1,255 blocks, 214 of which were assigned to
treatment. Another 765 blocks that were adjacent to at least one treat-
mentblock were assigned to a spillover group; the remaining 275 blocks
were assigned to control. (We model more complex spillover dynam-
icsin Supplementary Information E.) To evaluate the programme, we
combine timestamped, geolocated administrative data on crime and
human rights abuses with two waves of surveys reaching over 10,000
respondents in total. We complement these datawith detailed firsthand
observations from civilian monitors hired to accompany the soldiers
while on patrol. Our study was approved by the Ethics Committee at
Universidad delos Andes (Acta1073 de 2019 and Acta1034 de 2019). We
discuss the ethics of the Plan Fortaleza programme and our evaluation
of itinthe Methods section.

Our results suggest that military policing in Cali was at best ineffec-
tiveand at worst counterproductive. We find little to no evidence that Plan
Fortalezareduced crimein the administrative datawhile theintervention
was ongoing, and if anything our results suggest that it exacerbated
crime after the intervention was complete. We observe an increase in
post-intervention crime inthe administrative dataalongside anincrease
incitizens’accounts of witnessing and reporting crimes and anincrease
inthefrequency of arrests. These seemingly adverse effects oncrime do
notappear tobeartefacts of heightened vigilance onthe part of civilians.

Relatedly, we find little to no evidence that military policing
improved perceptions of safety, except perhaps among business

owners. We also find some evidence of increased human rights abuses,
but only in our surveys. In most cases these abuses appear to have
been perpetrated by police officers rather than soldiers, possibly in
the course of effecting arrests. (Colombian soldiers can detain but
cannotarrest criminals.) But this resultis somewhat suggestive, aswe
find no evidence of increased abuses in administrative data collected
from the Office of the Attorney-General, nor in the firsthand observa-
tions of civilian monitors. Nonetheless, taken together, our results do
notsupportthe claims of military policing’s proponents, and suggest
thatgovernments should seek other strategies for curbing crimein the
world’s most violent cities.

Aswithany study focused on asingle case, we cannot be sure how
far our results will generalize. Cali does, however, share a number of
traits with other cities in Latin America, and Plan Fortaleza resembles
military policing programmes in other contexts. As in many Latin
Americancities, access to security and other servicesin Cali depends on
where one lives and the socio-economic class towhich one belongs. The
police in Cali have a troubled history involving corruption, collusion
and human rights abuses, which helps explainwidespread popular sup-
portfor military policing. The programme we evaluate is place-based,
analogousto hotspots policing interventions in the United States and
elsewhere, including Colombia'*°. Almost all studies of hot spots polic-
ing focus on particular neighbourhoods within particular cities®. Our
study of military policing uses a similar design.

Caliis also an important test case for military policing because it
remains one of the most dangerous cities in the world, as we show in
Fig. 1, with gangs competing for local extortion, drug trafficking and
money laundering opportunities. The quality of administrative crime
dataisalso unusually high in Cali—aresult of close coordination among
the National Police, the Office of the Attorney-General, the Coroner’s
Office and other authorities. Given the city’s ongoing struggle to con-
trol crime, Cali is precisely the sort of setting where military policing
might be, and has been, expected to help. Lessons learned from Cali
can and should inform debates in other cities in Latin America and
beyond, where military policing is routinely used but seldom rigor-
ously evaluated.

Results

Crime, crime victimization and crime witnessing

Advocates view military policing as a necessary temporary meas-
ure to deter crime. Table 1 tests this proposition by reporting the
intention-to-treat (ITT) effect of the Plan Fortaleza programme on an
index of crimes committed during (column1) and after (column2) the
intervention using administrative data. Theindex comprises murders,
armed robberies, thefts, illegal drug sales and illegal possession of
weapons. We aggregate these crimesinto an additive index at the block
level. We report randomization inference (RI) Pvalues alongside more
conventional Pvalues for all analyses; the former are generally more
conservative than the latter. For ITT estimates with P values greater
than 0.1we also report Bayes factors (BF ) to help us identify possible
Typellerrors. We document deviations from our pre-analysis plan (PAP,
available at https://osf.io/95cz3?mode=&revisionld=&view_only=) in
the Methods section.

Contrary to the arguments of advocates, we find little to no cred-
ible evidence that Plan Fortaleza reduced the prevalence of crime on
treatment blocks while the intervention was ongoing (8= 0.003, 95%
confidence interval (CI) -0.068 to 0.074, P=0.934, RI P= 0.959, BF
0.107). This null effect is unlikely to be an artefact of insufficient sta-
tistical power: as we discuss in Supplementary Information C, we are
powered to detect even small changes in crime in the administrative
data, and even smaller changes in crime victimization and witnessing
in the survey. The null is also unlikely to be a Type Il error: the corre-
sponding Bayes factor is well below the 1/3 threshold typically used to
indicate support for the null hypothesis*~**. Nor do we find any credible
evidence that Plan Fortaleza reduced crime on spillover blocks while
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Tijuana 134.24
Judrez 104.54
Uruapan 85.55
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Obregon 80.71
Caracas 74.64
Acapulco 71.61
Ciudad del Cabo 68.28
St. Louis 64.54
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Ciudad Guayana 57.80
Kingston 57.59
Feira de Santana 56.76
San Pedro Sula 55.21
San Juan 54.01
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Cuernavaca 50.91
Celaya 49.79
Cali 49.65
Culiacan 49.41
Natal 48.32
Salvador de Bahia 47.47
Nelson Mandela Bay (Port Elizabeth) 45.80
Cancun 4554
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Caruaru 44.31
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Fig.1| The world’s most dangerous cities by homicide rate, 2019. Data on homicides is from Seguridad, Justicia y Paz, anon-governmental organization.

Table 1| Randomized military patrols had little to no effect on crime while the intervention was ongoing, and had adverse
effects after the intervention was complete

Admin data Endline survey
Crimeincidence Crime victimization Crime witnessing
During intervention After intervention During intervention After intervention After intervention
Treatment 0.003 0110 0.006 -0.007 0153
-0.068 to 0.074 0.011to 0.208 -0.077 to 0.089 -0.098 to 0.085 0.051to0 0.256
(0.934) (0.029) (0.886) (0.886) (0.003)
Spillover -0.038 0.083 0.026 0.013 0.186
-0.097 to 0.022 -0.003t0 0.169 -0.034 to0 0.086 -0.061to 0.087 010110 0.270
(0.212) (0.059) (0.389) (0.729) (<0.001)
Individual controls No No Yes Yes Yes
Neighbourhood FE Yes Yes Yes Yes Yes
Block-level controls Yes Yes Yes Yes Yes
Observations 1167 1167 7,845 7,845 7,837
R? 0.33 0.48 0.03 0.03 012
Control mean 0.160 0.160 -0.021 -0.016 -0.119
RI P value (treatment) 0.959 0.136 0.927 0.914 0.038
RI P value (spillover) 0.41 0138 0.610 0.802 0.001

Notes: ITT on crime during (column 1) and after (column 2) the intervention based on administrative data; crime victimization during (column 3) and after (column 4) the intervention based

on endline survey data; and crime witnessing after the intervention (column 5) based on endline survey data. The dependent variable in columns 1and 2 is an additive index of murders,

armed robberies, thefts, illegal drug sales and illegal possession of weapons. The dependent variable in columns 3 and 4 is a standardized additive index of victimization by vandalism, armed
robbery, burglary, theft, motor vehicle theft, homicide, attempted homicide, gang activity, domestic violence or extortion. The dependent variable in column 5 is a standardized additive index
of witnessing vandalism, armed robbery, burglary, theft, motor vehicle theft, homicide, attempted homicide, gang activity, domestic violence, extortion, prostitution, illegal drug sales, illegal
drug consumption, public alcohol consumption or illegal possession of firearms in the past month. The frequency of crime witnessing was measured on a 1-4 Likert scale. All models include
neighbourhood fixed effects (FE) and block-level controls for the area of each block and the distance to the nearest police station, military battalion and public transportation hub. Models 1and
2 also include a lagged dependent variable and block-level controls for the average age, average years of education and percentage of men on each block. Models 3-5 include individual-level
controls for age, gender and years of education. ITT effect sizes in columns 1and 2 are derived from WLS regressions as in equation (1). ITT effect sizes in columns 3-5 are derived from WLS
regressions as in equation (2). Observations are weighted by the inverse probability of assignment to their realized treatment status. Standard errors in models 3-6 are clustered by block.

The 95% Cls are given as range, and P values are in parentheses. RI P values are in the last two rows. No adjustments were made for multiple comparisons; results with multiple comparisons
corrections are reported in Supplementary Tables 6 and 7.
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the intervention was ongoing (8 =-0.038, 95% CI -0.097 to 0.022,
P=0.212,R1P=0.411, BF,,0.577).

Also contrary to proponents’ claims, if anything, we find that Plan
Fortaleza exacerbated crime after the intervention was complete.
Relative to control blocks, we observe 0.110 more crimes on treatment
blocks between the end of the intervention on 19 November 2019
and the end of the year (8= 0.110, 95% C1 0.011 to 0.208, P=0.029, RI
P=0.136). While this effect is no longer statistically significant when
using RI P values, it constitutes a substantively large increase of 69%
relative to the control group mean (0.160 crimes per block after the
intervention was complete), implying 24 more crimes in the treat-
ment group distributed across 214 blocks. We also observe 0.083
more crimes on spillover blocks after the intervention was complete,
though this ITT is not quite statistically significant at conventional
levels (8 =0.083,95% CI-0.003 to 0.169, P= 0.059, RI P= 0.138).

Table1alsoreports the ITT on crime victimization in the endline
survey (columns 3 and 4). Respondents were asked if they or someone
intheir household had been victimized by any of ten crimes in the past
6 months: vandalism, armed robbery, burglary, theft, motor vehicle
theft, homicide, attempted homicide, gang activity, domestic violence
or extortion. Respondents were also asked the month in which each
crime occurred, and, for crimes committed in November 2019, whether
they occurred before or after the massive nationwide protests that
coincided with the end of the intervention (as described in the Methods
sectionbelow). We codeindicators for each crime, then aggregate them
into astandardized additive index.

We find little tono credible evidence that Plan Fortalezareduced
crime victimization on treatment (8= 0.006, 95% Cl -0.077 to 0.089,
P=0.886,RIP=0.927,BF,,0.045) or spillover blocks (8= 0.026,95% CI
-0.034t00.086,P=0.389,RIP=0.610, BF;,0.055) during the interven-
tion, or on treatment (8 =-0.007, 95% CI -0.098 to 0.085, P=0.886,
RI P=0.914, BF,;, 0.042) or spillover blocks (= 0.013, 95% CI -0.061
t0 0.087,P=0.729,RI P=0.802, BF,, 0.051) after the intervention was
complete, with Bayes factorsindicative of evidence in favour of the null.
While the null effects on crime victimization after the interventionare
inconsistent with the apparentincrease in crime in the administrative
data, this discrepancy may reflect the fact that randomly selected sur-
vey respondents wererelatively unlikely to have been victims of crime
intherecent past. We consider this and other possible interpretations
inthe Discussion section.

Finally, Table 1reports the ITT onresidents’ reports of witnessing
crime in the endline survey (column 5). In addition to the ten crimes
listed above, respondents were asked how frequently they had wit-
nessed prostitution, illegal drugsales, illegal drug consumption, public
alcohol consumption or illegal possession of firearms in the previ-
ous month. Frequency was measured on a Likert scale from1to 4; we
aggregate these reports into a standardized additive index. We find
that Plan Fortaleza increased reports of witnessing crimes by 0.153
standard deviations on treatment blocks (8 = 0.153, 95% CI 0.051 to
0.256, P=0.003, RI P=0.038) and by 0.186 standard deviations on
spilloverblocks (8= 0.186,95% C10.101t0 0.270, P < 0.001,RIP=0.001)
after theintervention.

As we show in Supplementary Information G.3, these ITTs hold
across almost all categories of crime witnessing in the index, though
levels of statistical significance vary. In exploratory analyses in Sup-
plementaryInformation].2and).3, we further show that endline survey
respondents were more likely to report crimes and otherwise cooper-
atewith the police onspillover blocks (8= 0.091,95% C10.021t0 0.161,
P=0.011, RI P=0.059); respondents were also more likely to report
crimes on treatment blocks, though this ITT is not quite statistically
significant at conventional levels (8= 0.080, 95% CI -0.005 to 0.165,
P=0.066,RIP=0.196). We also show that endline survey respondents
were more likely to observe police officers making arrests on both
treatment (8= 0.059,95% C10.015t0 0.103, P= 0.008,RIP=0.068) and
spilloverblocks (8 =0.062,95% C10.027t00.097,P< 0.001,RIP=0.013)

after theintervention. These results are all consistent with our finding
in Table 1that crime increased after the intervention was complete.

Crime disaggregated by day and time

AllPlan Fortaleza patrols occurred on weekday nights. Following our
PAP, in Fig. 2 we use administrative data to distinguish crimes com-
mitted when soldiers were and were not physically present on the
streets. We find little to no credible evidence of reduced crime on
treatment blocks while the intervention was ongoing, even on week-
days (8=0.006, 95% CI -0.053t0 0.066, P= 0.834, RI P=0.901, BF,,
0.104) and at night (8=-0.008, 95% Cl -0.054 to 0.038, P= 0.741, Rl
P=0.812, BF,,0.123), when soldiers were on patrol. We similarly find
little to no credible evidence of reduced crime on spillover blocks on
weekdays (8=-0.038, 95% CI-0.088 to 0.011, P=0.129, RI P=0.365,
BF,,0.907) or at night (8=-0.017, 95% CI -0.060 to 0.025, P= 0.424,
RIP=0.514, BF,, 0.175).

Perceptions of safety

Sceptics of place-based policing worry that citizens will interpret
increased police presence as a signal that their neighbourhoods are
unsafe***, While existing studies seem to belie this concern*®*, they
focus exclusively on high-income countries, and on place-based strate-
gies implemented by police officers rather than soldiers. The effects
of military policing on perceptions of safety are, to our knowledge,
unknown. Figure 3 reports the ITT of the Plan Fortaleza programme
on perceptions of safety in our endline survey. We report results for
all respondents together (row 1) and for residents and business own-
ers separately (rows 2 and 3, respectively). This last analysis should
beinterpreted as exploratory, as we did not pre-register hypotheses
regarding business owners specifically.

Respondents were asked how safe they feel talking on a smart-
phone or walking their blocks during the day and at night, and how
worried they are about becoming victims of violent or non-violent
crimeinthe next 2 weeks. Respondents were also asked about precau-
tions they had taken for fear of crime in the previous month, includ-
ing avoiding public transportation, staying home at night, changing
schools or jobs, or prohibiting children from playing in the streets or
attending school. Business owners were also asked if they had closed
their businesses, changed their hours or hired private security guards
for fear of crime. We construct standardized additive indices based on
responses to these questions.

Wefindlittletonocredible evidence that Plan Fortalezaimproved
perceptions of safety among residents: the ITT is negative and not sta-
tistically significant on either treatment (8 =-0.052, 95% Cl -0.144 to
0.041,P=0.271,RIP=0.431, BF,,0.237) or spillover blocks (8=-0.068,
95% CI-0.146 to 0.010, P=0.089, Rl P=0.186). We do, however, find
some evidence that the programme improved perceptions of safety
among business owners; this effect is substantively large, but only
weakly statistically significant when using Rl P values (5 = 0.284, 95%
Cl10.056t00.512, P=0.015,RIP=0.064). One possible explanation for
this discrepancy between business owners and randomly selected resi-
dentsisthat the former were morelikely thanthe latter to be physically
present during patrols, and more likely to interact with soldiers, who
sometimes purchased food or water from local businesses. Another
possible explanation is that business owners were more sensitive to
threats posed by gangs (for example extortion), and thus more recep-
tive to military patrols. These explanations are speculative, however,
and overall the effects on perceived safety are mixed at best.

Abuses

Opponents of military policing express particular concern about
its potential adverse effects on human rights abuses®*****, Figure 4
reports the ITT of the Plan Fortaleza programme on abuses reported by
monitoring (top) and endline survey respondents (bottom). Monitor-
ing survey respondents were asked how many times they had seen or
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Fig.2|Randomized military patrols had little to no effect on crime even
while soldiers were physically present on the streets. ITT on crime during
the intervention based on administrative data, disaggregated by day and

time. The dependent variable in all models is an additive index of murders,
armed robberies, thefts, illegal drug sales and illegal possession of weapons.
Allmodels include neighbourhood fixed effects, alagged dependent variable
and block-level controls for the area of each block and the distance to the
nearest police station, military battalion and public transportation hub. All
models also include block-level controls for the average age, average years of
education and percentage of men on each block. ITT effect sizes are derived
from WLS regressions as in equation (1). Observations are weighted by the
inverse probability of assignment to their realized treatment status. Circles and
squares denote the treatment and spillover ITTs, respectively. Solid and dashed
lines denote 95% Cls from two-tailed tests for the treatment and spillover ITTs,

respectively. No adjustments were made for multiple comparisons. For ‘all
crime’ (N=1,167): f=0.003,95% CI-0.068 to 0.074, P=0.934,RIP=0.957 on
treatment blocks; =-0.038,95% CI-0.097 t0 0.022, P=0.212,RIP=0.413 on
spillover blocks. For ‘weekend crime’ (N =1,167): B=-0.003, 95% C1-0.035 to
0.029, P=0.857,RIP=0.890 on treatment blocks; 8 =0.001, 95% CI-0.028 to
0.030,P=0.961,RI P=0.968 on spillover blocks. For ‘weekday crime’ (N =1,167):
B=0.006,95% Cl1-0.053t0 0.066, P=0.834, RIP=0.901 on treatment blocks;
B=-0.038,95% C1-0.088t0 0.011, P= 0.129, RI P= 0.365 on spillover blocks.
For ‘daytime crime’ (N=1,167): 8= 0.011, 95% CI-0.042t0 0.064, P= 0.681, RI
P=0.786 ontreatment blocks; 8 =-0.022,95% CI-0.065 to 0.022, P=0.330, RI
P=0.510 on spillover blocks. For ‘nighttime crime’ (V=1,167): =-0.008, 95%
CI-0.054t00.038, P=0.741,RI P=0.812 on treatment blocks; 8 =-0.017,95% CI
-0.060t00.025, P=0.424, Rl P=0.514 on spillover blocks.

heard about physical or verbal abuses committed by police officers or
soldiersinthe past 2 weeks; endline survey respondents were asked if
they had seen or heard about any abuses by police officers or soldiers
in the past month. Since most respondents who reported physical
abuse also reported verbal abuse, we collapse the two categories into
asingleindicator. While the monitoring survey continued for roughly
amonth after the intervention was complete, to allow for telescoping
we assume that any abuses reported by monitoring survey respond-
ents occurred while the intervention was ongoing. We assume that
any abuses reported by endline survey respondents occurred after the
intervention was complete. In Supplementary Information Hwe probe
the robustness of our results to alternative coding rules.

We find little tono credible evidence that Plan Fortalezaincreased
the prevalence of abuses by soldiers during the intervention according
to the monitoring survey: while the ITTs are positive onboth treatment
(8=0.010,95%CI-0.001t00.022, P=0.071,RI P=0.430) and spillover
blocks (5=0.001, 95% CI-0.005to 0.007, P=0.778, RIP=0.942, BF,,
0.110), they are substantively small and not statistically significant
at conventional levels. Importantly, reports of military abuse were
exceedingly rare: just 10 out of 2,085 monitoring survey respond-
ents (0.48% of the sample) reported either verbal or physical abuse
by soldiers. Equally importantly, none of these ten respondents was
surveyed whileimplementation was ongoing. (They were surveyed on
or after 29 November, 11 days after the end of the intervention.) While
we allow for telescoping, it is unclear if these reports were related
to Plan Fortaleza. We similarly find little to no credible evidence of

increased military abuse in the endline survey after the intervention
was complete, either ontreatment (8=-0.001,95% CI-0.009t0 0.006,
P=0.716,RIP=0.783, BF,;,0.075) or spillover blocks (8= 0.002,95% CI
-0.005t00.009,P=0.544,RIP=0.613, BF,,0.033), with Bayes factors
indicative of evidence in favour of the null.

We find more robust evidence of increased abuses by the police.
Compared with control blocks, monitoring survey respondents on
treatment blocks were 0.037 percentage points more likely to report
abuse by police officers during the intervention (8 = 0.037,95% C1 0.016
to0.058, P=0.001, R P=0.103), though this effect is no longer statisti-
cally significant at conventional levels when using RI Pvalues. We find
little to no credible evidence of increased police abuse on spillover
blocks during the intervention (8 =0.016, 95% CI -0.005 to 0.037,
P=0.137,RIP=0.385,BF,,0.229). Police abuse was more common than
military abuse overall, with 72 monitoring survey respondents (3.45% of
the sample) reporting atleast one incident of physical or verbal abuse
by a police officer. Roughly half of monitoring survey respondents
who reported police abuse were surveyed while the intervention was
ongoing, and roughly half were surveyed after.

We also find some evidence that increased police abuse persisted
over time, as residents of spillover blocks were 0.030 percentage points
more likely to report abuses by police officers in the endline survey
(8=0.030, 95% C10.007 to 0.053, P=0.011, Rl P=0.028). Residents
of treatment blocks were also more likely to report police abuse at
endline, though the ITT is substantively small and not statistically
significant, and the Bayes factor is indicative of evidence in favour of
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Fig.3|Randomized military patrols did notimprove perceptions of safety,
except among business owners. ITT on perceptions of safety for residents and
business owners together (‘all safety’), residents only (‘personal safety’) and
business owners only (‘business safety’) based on endline survey data. Residents
and business owners were asked how safe they feel walking their blocks during
the day and at night; how safe they feel talking on asmartphone on their block;
and how worried they are about becoming victims of a violent or non-violent
crimein the next 2 weeks. Perceptions of safety were measured onal-5Likert
scale. Residents and business owners were also asked whether they had taken
precautions for fear of crime in the past month, including avoiding leaving
their home or business at night; avoiding public transportation or recreation
areas; prohibiting children from playing in the streets or attending school;
considering moving to a different neighbourhood; or changing jobs or schools.
The dependent variablein models1(‘all safety’) and 2 (‘personal safety’) is a
standardized additive index based on responses to these questions. Business
owners were also asked if they had changed their hours, hired private security
guards or closed their businesses for fear of crime. The dependent variable in
model 3 (‘business safety’) is astandardized additive index based on responses

to these questions. Allmodels include neighbourhood fixed effects and block-
level controls for the area of each block and the distance to the nearest police
station, military battalion and public transportation hub. Allmodels also include
individual-level controls for age, gender and years of education. ITT effect

sizes are derived from WLS regressions as in equation (2). Observations are
weighted by the inverse probability of assignment to their realized treatment
status. Standard errors are clustered by block. Circles and squares denote the
treatment and spillover ITTs, respectively. Solid and dashed lines denote 95%
Cls from two-tailed tests for the treatment and spillover ITTs, respectively.

No adjustments were made for multiple comparisons; results with multiple
comparisons corrections are reported in Supplementary Tables 8 and 9. For ‘all
safety’ (N=7,707): B=-0.050, 95% CI-0.142t0 0.043, P=0.292,RIP=0.449 on
treatment blocks; 8=-0.066,95% Cl-0.144 to0 0.013, P= 0.100,RIP=0.200 on
spillover blocks. For ‘personal safety’ (N =7,708): f=-0.052, 95% Cl -0.144 to
0.041,P=0.271,RIP=0.431 on treatment blocks; 8 =-0.068, 95% CI -0.146 to
0.010, P=0.089, RI P=0.186 on spillover blocks. For ‘business safety’ (N=1,014):
B=0.284,95% C10.056 to 0.512, P=0.015, RI P= 0.064 on treatment blocks;
B=0.094,95% CI-0.110 t0 0.297, P= 0.367, RI P= 0.472 on spillover blocks.

the null (8=0.011, 95% CI -0.015 to 0.037, P= 0.417, Rl P= 0.541, BF,
0.041). Itis not clear why police abuse would have shifted from treat-
ment to spillover blocks over time, though the high density of these
neighbourhoods and the close proximity of treatment to spillover
blocks suggests that a shift of this sort is not altogether surprising.

With just one exception, all monitoring survey respondents who
reported military abuse also reported police abuse. This raises the
possibility that civilians mistook police officers for soldiers, and so
misreported the perpetrators of the abuses they witnessed. But this
strikes us as unlikely. Colombian police officers do not at all resemble
thesoldiers who participatedinPlan Fortaleza. Thisis true even of the
more heavily militarized units of the Colombian police, such as the
Mobile Anti-Disturbance Squadron (known by its Spanish acronym,
ESMAD). While on patrol, soldiers wore bulletproofvests and travelled
invehicles that were clearly and conspicuously marked with the word
‘ejército’ (army). Moreover, as we show in Supplementary Information
J.1, monitoring survey respondents were more likely to report military
presence on treatment blocks during the intervention (8 = 0.105, 95%
C10.034t00.175, P=0.004, Rl P=0.064) but no more likely to report
police presence (8=0.032,95% CI-0.049t00.112,P= 0.439,RIP=0.611,
BF,,0.067).If residents mistook soldiers for police officers, then intui-
tively they should have reported anincrease in both military and police
presence. But they did not.

In contrast to our monitoring survey results, we find little to no
credible evidence of increased abuses in the Attorney-General’s data
orthe detailed firsthand observations of civilian monitors. The moni-
torsrecorded only one minorincident of verbal abuse and noincidents
of physical abuse. The Attorney-General’s data similarly include only
one allegation that occurred within our two study communes during
the period of the intervention. The incident involved a transit police
officer who was accused of unfairly restricting a citizen’s freedom of
movement, probably inrelation to Cali’s existing traffic laws. It seems
unlikely that this incident was related to Plan Fortaleza in any direct
way. Another two allegations of abuse occurred after the intervention
was complete, bothinvolving police officers. Given the nature and tim-
ing of these incidents—which we describe in detail in Supplementary
Information H—it seems similarly unlikely that they were related to
PlanFortaleza.

Discussion

What explains the null or even adverse effects of Cali’s military policing
programme, especially after the interventionwas complete? There are
several possible explanations. One is that police officers abandoned
treatment and spillover blocks, perhaps because they assumed (incor-
rectly) that soldiers would permanently replace them. Our results,
however, are not consistent with this explanation. As we show in
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Fig. 4 |Randomized military patrols may have exacerbated human rights
abuses, especially by the police. ITT on abuses committed by police officers
and soldiers based on monitoring (top) and endline survey data (bottom). The
dependent variable in all models is an indicator for any incidents of verbal or
physical abuse on the block. Allmodels include neighbourhood fixed effects
and block-level controls for the area of each block and the distance to the
nearest police station, military battalion and public transportation hub. All
models also include individual-level controls for age and gender; modelsin
the bottom panel include an additional individual-level control for years of
education. ITT effect sizes are derived from WLS regressions as in equation (2).
Observations are weighted by the inverse probability of assignment to their
realized treatment status. Standard errors are clustered by block. Circles and
squares denote the treatment and spillover ITTs, respectively. Solid and dashed
lines denote 95% Cls from two-tailed tests for the treatment and spillover ITTs,

ITT effect size

respectively. No adjustments were made for multiple comparisons; results with
multiple comparisons corrections are reported in Supplementary Tables 10

and 11. For ‘police abuse during intervention’ (N =1,970): = 0.037,95% C1 0.016
t0 0.058, P=0.001, RI P= 0.103 on treatment blocks; 8 = 0.016, 95% C1 -0.005

t0 0.037,P=0.137,RI P=0.385 on spillover blocks. For ‘military abuse during
intervention’ (N=1,970): = 0.010, 95% C1 -0.001 to 0.022, P=0.071,RIP= 0.430
on treatment blocks; 8=0.001, 95% CI-0.005 to 0.007, P=0.778,RIP=0.942
onspillover blocks. For ‘police abuse after intervention’ (N=7,908): 5= 0.011,
95% C1-0.015t0 0.037, P= 0.417,RI P= 0.541 on treatment blocks; = 0.030, 95%
C10.007t00.053, P=0.011, R P= 0.028 on spillover blocks. For ‘military abuse
afterintervention’ (N=7,908): f=-0.001, 95% CI-0.009 to 0.006, P=0.716, Rl
P=0.783 ontreatment blocks; f=0.002,95% CI-0.005t0 0.009, P= 0.544, RI
P=0.613 onspillover blocks.

Supplementary Information].1and}.2, if anything, we observe greater
police presence onboth treatment and spillover blocks after theinter-
vention was complete. We also observe more frequent arrests by police
officersonboth treatment and spillover blocks after the intervention.
Negligence by police officers cannot explain these patternsin the data.

A second possible explanation is that increased crime in the
administrative data is an artefact of increased crime witnessing and
reporting in the endline survey. In Cali, as in most cities, many crimes
gounreported;itis possible that military policing induced heightened
vigilance among civilians (perhaps because they interpreted the mili-
tary’s presence as a signal that their blocks were unsafe), and that the
crimes they witnessed and reported were subsequently entered into the
city’sadministrative records. This would help explain why we observe
anincrease in crime in the administrative data without a correspond-
ingincreaseincrime victimizationin the endline survey. It would also
suggest that the apparently adverse effect on crime is illusory, mask-
ingamore benign—even beneficial-increasein cooperation between
civilians and the police.

While this explanation strikes us as plausible, itisinconsistent with
some of our results. Ifincreased crime witnessing and reportingin the
endline survey explained increased crime in the administrative data,
we would expecttofind aclose correspondence between the types of
crimes thatresidents witnessed and the types of crimes that appeared
in the city’s administrative records. But we do not. As we show in Sup-
plementary Information G.3, thereis very little correlation between the
types of crimes that appeared in the administrative data (for example,

theft and armed robbery) and the types of crimes that respondents
reported witnessing in the endline survey (for example, homicides,
drug dealing andillegal possession of firearms). Heightened vigilance
might explain the positive effect on witnessing these latter crimes in
the survey, but it cannot explain the null effect on the prevalence of
these same crimes in the administrative data. (Of course, itis possible
that city officials revised the classification of individual crimes after
witnesses reported them. We cannot rule out this possibility. Still, the
discrepancies between the administrative and survey data are striking.)

Other potential explanations are more speculative, and are dif-
ficult to test with our data. For example, it is possible that crime is a
function of persistent socio-economic conditions that military polic-
ing cannotaddress. Inthis case,amore promising deterrence strategy
might involve social welfare programmes for citizens or desistance
interventions for convicted criminals*. The literature on these initia-
tivesis vastand beyond the scope of our study (for areview, see ref. 49).
Whatever the explanation, our finding that Plan Fortaleza may have
actually exacerbated crime belies one of the key purported benefits
of military policing.

Sceptics of military policing often argue that soldiers are more
likely than police officers to abuse civilians. Our results suggest this
dynamic may be more complex than critics contend. Onthe one hand,
we find no evidence ofincreased abuses in administrative datafrom the
Attorney-General’s Office, or in the firsthand observations of civilian
monitors. On the other hand, we do find some evidence of increased
abuses in surveys administered to residents. But in most cases these
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abuses appear to have been perpetrated by police officers rather than
soldiers. Under Colombian law, the military caninterrogate and detain
suspects, but only the police can make arrests. In this way, military
policing in Cali may have created additional opportunities for police
officers to commit abuse.

Our study is not without limitations. We highlight three. First, as
discussed above, we evaluate the impact of military patrolsinthe pres-
ence of civilian monitors. Awareness of the monitors’ presence may
have caused soldiers to change their behaviour, inducing Hawthorne
effects. We discuss our approach to minimizing Hawthorne effects in
the Methods section; we believe they are unlikely to explain our results.
Second, the Plan Fortaleza programme was relatively short, and was
confined to weekday nights. As we note in the Methods section, most
military policing interventions are similarly short. Still, we cannot
know how our results might have changed if the programme had lasted
longer, or if soldiers had patrolled during the day or on weekends.

Third, like many if not most experimental evaluations of
place-based policing in urban settings'®*%*°=3, our study focuseson a
single city in a single country. As noted above, Cali is similar inimpor-
tantwaysto other Latin American cities, and Plan Fortalezais similar to
military policing interventions in other settings. Nonetheless, organ-
ized criminal groups in Cali today tend to focus on microterritories,
and gangs areincapable of exerting monopolistic (or even duopolistic)
control—an important change from several decades ago, when the
notorious Cali Cartel controlled much of the Colombian drug trade.
We cannot be sure how our results might generalize to settings in
which organized criminal syndicates control vast swaths of territory
or large segments of the black market for drugs, weapons and other
illicit goods.

With these caveats in mind, combined with similarly disappoint-
ing results from several recent observational analyses®**”, our find-
ings suggest that the costs of military policing probably outweigh
the benefits. Rather than outsource law enforcement to institutions
that were designed for other purposes, Latin American policymakers
should focus onreducing police corruption, improving police training,
punishing police collusion with organized crime and increasing fund-
ing for severely resource-constrained police forces. If policymakers
insist on adopting military policing strategies despite the small but
growing body of evidence of their ineffectiveness, they should atleast
complement those strategies with robust systems for monitoring and
prosecuting misconduct. It may be possible to convince both militar-
ies and police forces that such systems are in their interest; research
on body-worn cameras, for example, has found that police officers
sometimes welcome cameras to discourage ‘frivolous, malicious, or
unfounded’ complaints by citizens (ref. 54, p.100). More robust moni-
toring systems may help reduce baseless accusations of abuse, but may
also help prevent abuses from occurring in the first place.

Methods
Ethics
This study was approved by the Ethics Committee at Universidad de los
Andes (Actal073 de 2019 and Acta1l034 de 2019). Given (1) the increas-
ing prevalence of military policing in Colombia and many other low-and
middle-income countries, (2) the absence of evidence on its efficacy
and (3) the arguments of advocates (including in the Colombian
government) that military policingis necessaryto curbviolent crime,
we believed a rigorous impact evaluation was needed to inform
both scholarship and policymaking. The Plan Fortaleza programme
pre-dated our study, and would have continued with or without our
evaluation of it. Colombian municipal authorities and military officials
had already selected the communes and neighbourhoodsin which the
intervention would occur; we randomized only the specific city blocks
where soldiers would and would not patrol.

Nonetheless, both the programme and our evaluation of it posed
several potential risks, which we sought to anticipate and minimize.

First, there was a risk that military patrols would subject residents
to human rights abuses by soldiers. To address this risk, we used the
firsthand observations of civilian monitors to document any abuses as
they occurred. This gave us the ability to discontinue the evaluation if
we determined that military patrols wereincreasing the prevalence of
abuses by soldiers. We also maintained a direct line of communication
with the Security andJustice Secretariat of Cali, which oversees military
operationsinthecity, toreport abusesinreal time. As discussed above,
the monitors recorded only one minor incident of verbal abuse and
no incidents of physical abuse throughout the duration of the study.

Second, there was a risk that military patrols would subject
civilians to violence by shifting the equilibrium distribution of gang
presence and activity in our sample. We determined that this risk was
minimal. Our conversations with the military and the Security and
Justice Secretariat strongly suggested that such an equilibriumdid not
existin Cali,giventhecity’s highly fragmented landscape of organized
crime. We saw no reason to expect the intervention to create a new,
more violent equilibrium where none existed before. Before our study,
the military (non-randomly) varied its patrol routes from day to day
to prevent criminals from adapting to its presence. It continued this
practice during the evaluation, for the same reason. This should have
further reduced the risk of achange in the equilibrium distribution of
gang presence and activity.

Third, there was arisk that civilians would face reprisals for partici-
patingin our monitoring or endline surveys, or that enumerators would
face reprisals for administering the surveys. To minimize this risk, all
surveys were conducted in private, and respondents were repeatedly
informed that their participation was voluntary and anonymous, that
the survey could be halted at any time and that they could skip any
question they did not want to answer. Both before and during data
collection, we consulted local research staff, field supervisors and
civil society representatives to diagnose whether particular blocks
posed especially acute security concerns, and we adjusted our data
collection procedures accordingly. Enumerators received specialized
training and followed strict security protocols onall blocks, including a
requirement to complete datacollection by nooneach day. There were
noreports ofthreats or violence against respondents or enumerators
atany time during the evaluation.

Fourth, there was a risk that criminals would identify the civilian
monitors, potentially subjecting them to harassment or violence. To
mitigate this risk, we recruited monitors who did not live in the two
communes in our study, reducing the probability that they would be
identified. Monitors also had a direct line of communication to the
military and the Security andJustice Secretariat, which they could use
toseek helpifthey suspected they were being watched or followed. To
increase discretion and mitigate other potential risks to their safety,
monitors wereinstructed toremainin their patrol vehicleatall times. As
additional precautions, monitors were also provided with bulletproof
vests and armbands clearly identifying them as civilians, thus reducing
the risk that they would be mistaken for soldiers and attacked. There
were no reports of threats or violence against monitors at any time
during the evaluation.

More broadly, we believe the evaluation s ethically justifiable for
several reasons. First, military policing is a reasonable and ethically
permissible policy for the Colombian government to pursue in our
study communities: given the chequered history of the Colombian
police, there were sound reasons to believe that military policing might
deter criminals and reduce humanrights abuses, especially relative to
the status quo involving the police alone. Second and related, there
is no consensus among social scientists as to whether patrolling by
soldiers is superior to patrolling by police officers. Where there is
equipoise of this sort, randomizationis justifiable as a way to allocate
access to programmes®*°,

Finally, although citizens who saw or interacted with the soldiers
while on patrol did not have an opportunity to consent to participate
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inthe study, ethicists argue that, in the context of experimentsinvolv-
ing government policy, researchers need not secure informed consent
whenthree conditions are met*’: (1) the government has a ‘right torule’
over the policy sphere studied; (2) data collection does not violate
people’s autonomy rights; and (3) there is a strong justification for
not securing consent. We believe this evaluation satisfies these three
conditions, given that (1) the Colombian government has the right to
decide which types of law enforcement interventions to implement;
(2) much of the data used in the evaluation is administrative and, in
the case of survey data, was collected voluntarily; and, finally, (3) the
evaluation could not have been conducted if it had been necessary to
obtaininformed consent from every citizen who might see or interact
with the soldiers while on patrol.

Informed consent was, however, obtained from all respondents
inthe monitoring and endline surveys. (The requirement forinformed
consent for the surveys was not waived by the Ethics Committee at
Universidad de los Andes.) Respondents were not compensated for
their participationinthesurveys. The Ethics Committee did not require
informed consent from all citizens who might see or interact with the
soldiers while on patrol. The Ethics Committee did, however, request
that we devise a system to ensure that both soldiers and civilian moni-
tors could participate freely in the study. Monitors were hired specifi-
cally for the project and were informed about the nature of the study
andtheintervention, and of any risks and benefits involved. Monitors
who did not wish to participate could decline to do so.

Soldiers were similarly informed about the nature of the study and
were given the opportunity to ask questions about the methodology.
Theresearchteam, in coordination with the army and the Security and
Justice Secretariat, made any adjustments necessary to ensure that
participating soldiers and their commanding officers were comfort-
able with the design and could execute it faithfully. The soldiers who
participated in the study did so as part of their routine authorized
activities as members of the armed forces, and were subject to no
greater risk than they would have experienced if the evaluation had
not occurred. Soldiers who did not wish to join the study could make
arequest not to participate.

The Plan Fortaleza programme

The Plan Fortaleza programme consisted of recurring, intensive vehicu-
lar and foot patrols by heavily armed soldiers from two units of the
Colombian Armed Forces: the Military Police and the Special Forces.
While both units consist entirely of soldiers, Special Forces tend to be
older, have more field experience (including in combat with guerrilla
groups) and use more advanced military hardware. Each patrol con-
sisted of six to eight soldiers from one of these two units, with seven
to eight teams patrolling more or less simultaneously every weekday
night. While on patrol, soldiers checked IDs and business licences,
searched residents for possession of drugs and weapons (‘requisas’),
erected road blocks, detained suspected criminals and conversed
with residents. All patrols occurred between the hours of 17:00 and
midnight, Monday to Friday. These are times when crime spikes, and
when most citizens (criminals and otherwise) are awake and either in
the street or in their homes, maximizing the probability of observing
soldiers on patrol. All blocks also had some police presence.

The city of Cali comprises 22 communes in total. Communes are
the highest-level administrative unitin the city. Plan Fortalezafocused
on communes 18 and 20, both hot spots for crime, as we show in Sup-
plementary Information A. The two communes comprise 30 ‘barrios’
(neighbourhoods). Their combined population was approximately
215,000 at the time of our study—roughly the same as Birmingham,
Alabama or Reno, Nevada. To minimize logistical problems, the two
units of the military never patrolled the same commune on the same
day; instead, they alternated following a 12-day rotation schedule,
illustrated in Supplementary Information A. Our evaluationbegan on
30 September 2019 and concluded on 18 November 2019, when massive

nationwide protests required a redeployment of the military to other
sites around the city and country.

Our unitofrandomizationis the city block. Each treatment block
was assigned to receive 30 min of military patrols roughly every 6 days.
Inreality, the average time spent patrolling was around 11 min per block
per patrol day, due in part to the small size of most blocks and the large
number of soldiers on patrol. (The average perimeter of blocks in our
sampleis 283 m, with astandard deviation of 248 m.) Since all patrols
originated from the same battalion, and since we did not specify the
routes the soldiers should take to reach each treatmentblock, we rec-
ognized atthe outset that the probability of spillover would be high. We
discuss this in more detail below, and model spillover in our analyses.

While the intervention was relatively short, it was not atypical of
the way Latin American militaries often engage in law enforcement.
Even in countries undergoing ‘generalized constabularization of the
military, soldiers usually participate intemporally and geographically
delimited operations targeting particular areas characterized by high
rates of violent crime and/or drug trafficking (ref. 14, p. 526). Permanent
or semi-permanent military occupations are less common, though they
do occur, as in Mexico following President Felipe Calder6n’s declara-
tion of war against drug cartels in 2006 (ref. 2). We cannot be certain
whether our findings might generalize to these latter situations, nor
canwe be sure how they might have differed if Plan Fortalezahad been
longer (or shorter) in duration.

Communes 18 and 20 are densely populated and difficult to navi-
gate.Insome parts of commune 20, for example, streets are unlit alleys
that connect to roads via steep, concrete stairs. To help guide the sol-
diers, local civilian monitors accompanied each patrol. Monitors used
GPS devices and smartphones equipped with a customized Google
Maps interface to direct soldiers to their assigned treatment blocks.
We provide examples of thisinterface in Supplementary Information A.
The monitors also used smartphonesto collect dataonsoldiers’ opera-
tions during the patrols. To track treatment compliance, we established
geo-fences of 25 m around each treatment block and calculated the
time that each patrol spent within its assigned geo-fence. We provide
descriptive statistics on the patrols in Supplementary Information
A, and discuss our safety protocols and the possibility of Hawthorne
effectsinduced by the monitors’ presence in further detail below.

Randomization

The 30 neighbourhoods in our sample consist 0of 1,255 city blocks, with
an average of 42 blocks per neighbourhood. We stratified by neigh-
bourhood, thenrandomized such that approximately 1/6 of all blocks
in each neighbourhood were assigned to treatment. We assigned to
the spillover group any block that (1) was adjacent to at least one treat-
ment block but (2) was not itself assigned to treatment, following the
procedure described in Supplementary Information B. We assigned
all remaining blocks to the control group. Our sample thus consists
of 214 treatment blocks, 765 spillover blocks and 275 control blocks.
We provide power calculations in Supplementary Information C and
balance tests in Supplementary Information D. In Supplementary
Information E we explore different ways of modelling spillover effects,
including saturation and linear and exponential decay. Given the close
proximity of the blocks in our sample, these analyses are generally
notinformative, as the distances along which treatment effects could
plausibly decay are very short.

Data

We collected data from four sources. First, we collected timestamped,
geocoded administrative data on crime, including homicides, armed
robberies, thefts, illegal drug sales and illegal possession of firearms.
These dataspanaperiod beginning 9 months before the intervention
(1January 2019) and ending 6 weeks after (31 December 2019). The
quality of administrative crime data is unusually high in Cali, where rep-
resentatives of the Mayor’s Office meet regularly with the Colombian
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National Police, the Attorney-General’s Office and the Coroner’s Office
to approximate the ‘true’ prevalence of homicides and other violent
crimes. We also collected timestamped, geocoded administrative data
on humanrights abuses from the Office of the Attorney-General, which
is responsible for investigating and prosecuting police and military
misconduct. The Attorney-General’s data consist of alleged abuses
reported by victims and witnesses, and again cover all of 2019.

Second, we conducted an original household survey of 2,096 ran-
domly selected residents of the two communes in our sample between
17 October and 19 December 2019, beginning while the intervention
was ongoing and continuing for roughly amonth after it ended. We sur-
veyed three residents and two business owners on each of 416 blocks:
202 from the treatment group, 109 from the spillover group and 105
from the control group. We over-sampled treatmentblocksin order to
monitor treatment compliance and document abuses while the soldiers
were on patrol. We refer to this as our monitoring survey. Monitoring
survey respondents were 32.1% male and 68.9% female, with an average
age 0of 48.0 years. Respondents were not compensated for participat-
ing in the monitoring survey. We obtained informed consent from all
monitoring survey respondents.

Third, we conducted another original household survey of 7,921
randomly selected residents and business owners between17January
and 25 February 2020, between 2 and 3 months after the end of the
intervention. On average we surveyed six residents and two business
owners per block. We refer to this as our endline survey. On five blocks
(0.3% of the sample) we were unable to implement the endline survey
due to safety concerns. We drop these blocks from the sample for
purposes of analysis. All surveys were conducted by trained Colombian
enumerators who were blinded to the treatment status of the blocks
they surveyed. Endline survey respondents were 33.4% male and 66.6%
female, with an average age of 46.4 years. Respondents were not com-
pensated for participating in the endline survey. We again obtained
informed consent from all endline survey respondents.

Finally, we collected GPS dataand detailed firsthand observations
from the civilian monitors hired to accompany the soldiers while on
patrol. Because we only have these data for the treatment group, we
do not use them to estimate treatment effects; instead, we use them
to measure the duration of each patrol, the number of soldiers on each
patrol and the soldiers’ activities while on patrol, including any acts
of verbal or physical abuse. To minimize Hawthorne effects, monitors
were instructed to be as discreet as possible when documenting sol-
diers’ activities, and to remain in the patrol vehicle at all times.

To facilitate discretion and standardize data collection, moni-
torsused asmartphone app developed for this project to record their
observations. The same monitors accompanied the same patrols
repeatedly for nearly 2 months, allowing the soldiers to acclimate to
their presence, thus further mitigating the risk of Hawthorne effects.
Due to the density of these neighbourhoods and the relative novelty
of military patrols, it is likely that residents would have watched the
soldiers’ actions—and that the soldiers would have known they were
being watched—evenwithout the monitors’ presence, thus blunting any
Hawthorne effectsinduced by the monitors themselves. Nonetheless,
our results should be interpreted as capturing the effects of military
patrolsin the presence of monitors.

Estimation

Some of our outcomes are measured at the individual level using survey
data, others at the block level using administrative data. Following
our PAP, we estimate the ITT of the Plan Fortaleza programme using
a weighted least squares (WLS) regression where observations are
weighted by the inverse probability of assignment to their realized
treatmentstatus. Because the probability of assignment to the spillover
and control groups depends on proximity to the nearest treatment
block, we cannot calculate inverse probability weights analytically.
Instead, we bootstrap our randomization procedure and estimate

the probability that each block is assigned to the treatment, spillover
and control group across 1,500 replications. We use these estimates to
generate inverse probability weights. In addition, because of the way
blocks are distributed across neighbourhoods, some (though very few)
have a O probability of assignment to the spillover or control group. We
exclude threeblocks with O probability of assignment to control when
estimating the ITTs*®. When estimating spillover effects, we exclude
three blocks with O probability of assignment to control as well as one
block with O probability of assignment to spillover.

When testing treatment and spillover effects at the block level, we
estimate a WLS regression given by

Yik = Ot + A + BXji + ay + € ()]

where y; denotes the outcome for block j in neighbourhood k;
t, denotes assignment to treatment; s, denotes assignment tospillover;
Xj« denotes a vector of block-level covariates; a, denotes neighbour-
hood fixed effects; and ¢;isablock-level error term. Following our PAP,
we control for area of the block, number of buildings on the block,
distance to the nearest police station, distance to the nearest military
battalion and distance to the nearest public transportation hub based
onadministrative data. We also control for the average age and average
years of education of residents on each block, and the percentage of
men on each block, aggregating our individual-level survey data up
totheblocklevel.

When testing treatment and spillover effects at the individual
level, we instead estimate

Yijk = Btjk + /lSJk + ﬁXjk + 6Zijk + Qg + €jjx ?2)

where y;; denotes the outcome for respondent i on block j in neigh-
bourhood k; ¢, denotes assignment to treatment; s; denotes assign-
ment to spillover; X;, denotes block-level covariates; Z, denotes
individual-level covariates; a;, denotes neighbourhood fixed effects;
and ey is an individual-level error term, clustered by block. Again fol-
lowing our PAP, we control for age, gender and—when available—years
of education. (We measured years of education in the endline but not
the monitoring survey.) All tests are two-tailed. Data distributions
were assumed to be normal, but this was not formally tested. We report
results with multiple comparisons correctionsin Supplementary Infor-
mationF, and heterogeneous treatment effects by gender and baseline
crimeratesinSupplementary Informationl. We use Stata17 and R ver-
sion 4.2.0 for all statistical tests.

Spillover

Our research design allows us to estimate both direct and spillover
effects of the Plan Fortaleza programme. Criminologists distinguish
between two types of spillover: displacement (whereby increased
police presence displaces crime from one location to another nearby)
and diffusion of benefits (whereby increased police presence in one
location reduces crime in nearby locations). The literature on these
possibilities is extensive; while results are mixed, the most recent
research suggests that displacement tends to be minimal, thatitis usu-
ally offset by treatment effects, and that diffusion of benefits is more
common”*%**¢° In equations (1) and (2) we assume that any block that
isadjacenttoatreatmentblockissusceptibleto spillover, and that any
block that is not adjacent is not. In Supplementary Information E we
test for the possibility of more complex spillover dynamics, including
linear decay, exponential decay and saturation, though again, given
the close proximity of blocks in our sample, we view these analyses as
mostly uninformative.

Arelated concernis the fact thatspilloverin our caseisafunction
of geographical proximity to treated blocks, creating dependencies
in the probability of treatment assignment that span administrative
units. This has been referred to as a problem of ‘fuzzy clustering™°,
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and it is common to virtually all studies of hot spots policing (and,
indeed, to most studies in which geographical spillover effects are at
least plausible). Despite its pervasiveness, the problem has received
scantattentioninthe hotspots policingliterature, and methodologists
continueto disagree about how and under what conditions to adjust for
clustering of this sort®®®', We follow ref. 40 and report Rl Pvalues along-
sidethe more conventional Pvalues and Cls for all our analyses. Rl tests
the sharp null hypothesis of no treatment effect for any unit. While this
approach to hypothesis testing remains controversial®>®, Rl P values
provide a useful (and generally more conservative) complement to
more conventional test statistics in the presence of fuzzy clustering.

Treatment compliance

Datacollected by the civilian monitors suggest that treatment compli-
ance wasreasonably high, especially given the difficulty of navigating
these neighbourhoods. On any given night, soldiers correctly patrolled
between 85% and 100% of treatment blocks on the randomization
schedule. As amanipulation check, in Supplementary InformationJ.1
we show that residents of treatment blocks were more likely to report
military presence than residents of control blocks during the interven-
tion (8= 0.105,95% C10.034 to 0.175, P= 0.004, Rl P= 0.064). We find
little to no credible evidence that residents of treatment blocks were
more likely toreport police presence (8 =0.032,95% CI-0.049t0 0.112,
P=0.439,RIP=0.611,BF,,0.067). Thisis asexpected, and is indicative
of treatment compliance.

Deviations from PAP

Inour PAPwe proposed totest the ITT of the Plan Fortaleza programme
onbothweighted and unweighted indices of crimein the administrative
data, with weights corresponding to the average prison sentence asso-
ciated with each crime under Colombian law. In our PAP we proposed
to use the weighted index in our main specifications; here we instead
use the unweighted indexin our main specifications, and report results
using the weighted index in Supplementary Information G. Based on
feedback from criminologists, we determined that our approach to
weighting is not standard in the literature, and yields results that are
difficult to interpret substantively.

In our PAP we proposed to collect administrative crime data
on homicides, assaults, thefts, car thefts and motorcycle thefts. We
were in fact able to collect administrative crime dataon homicides,
robberies (including armed robbery and all types of theft), illegal
drug sales and illegal possession of weapons. To avoid discarding
potentially useful data, we include all of these crimes in our index.
In our PAP we also proposed to test the ITT of the programme on
arrests based on administrative data. Unfortunately we were unable
to obtain these data from the government of Cali, and so we drop
this analysis here.

In our PAP we proposed to compute Lee bounds to estimate the
sensitivity of our results to attrition in the endline survey. Because
attrition was so minimal, the Lee bounds are not informative, and we
omitthem here. We also proposed to estimate more complex spillover
dynamics using amarginalized individualistic response function, fol-
lowingref. 64. We decided to drop this analysis because the procedure
is relatively new and untested. Finally, in our PAP we posited several
additional hypotheses related to perceptions of the police and military,
political beliefs, and voting behaviour. For compactness we focus in
thisarticle oncrime, perceptions of safety, and abuses, asthese are the
outcomes of mosturgent concerntoboth proponentsand detractors of
military policing. We report treatment effects on perceptions, political
beliefs, and voting behaviour in a separate paper.

Protocol registration

This study was registered with the Evidence in Governance and Politics
(EGAP) network before endline data collection. Our PAP is available at
https://osf.io/95cz3?mode=&revisionld=&view_only=.

Reporting summary
Furtherinformation onresearch designisavailablein the Nature Port-
folio Reporting Summary linked to this article.

Data availability

All data generated or analysed for this study can be found
on Dataverse at https://dataverse.harvard.edu/dataset.
xhtml?persistentld=doi:10.7910/DVN/WAJ9SR.

Code availability

All code required to replicate the analyses in this study can be
found on Dataverse at https://dataverse.harvard.edu/dataset.
xhtml?persistentld=doi:10.7910/DVN/WAJ9SR.
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Recruitment Enumerators knocked on the doors of households and asked if individuals would like to participate.
Ethics oversight The Ethics Committee at Universidad de los Andes approved this project (Acta 1073 de 2019 and Acta 1034 de 2019).
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Study description We use quantitative experimental methods. In particular, we randomized military patrols at the city block level and then use
administrative crime data and survey data to assess the effects of military patrols on a variety of crime and human rights outcomes.

Research sample Two communes (comunas) in Cali, Colombia. We chose to study Cali because it is among the world’s most violent cities, and chose
these communes because this is where the government expressed an interest in deploying the policy we evaluated. The 30
neighborhoods in our sample consist of 1,255 city blocks, with an average of 42 blocks per neighborhood. Monitoring survey
respondents were 32.1% male and 68.9% female, with an average age of 48.0 years. Endline survey respondents were 33.4% male
and 66.6% female, with an average age of 46.4 years. While our sample is not necessarily representative, on average, for our
monitoring survey we surveyed three residents and two business owners on each of 416 blocks and for our endline survey on
average we surveyed six residents and two business owners per block. See below for more information on sampling strategy.

Sampling strategy The administrative crime data covers all blocks in both communes. We conducted an original household survey of 2,095 randomly
selected residents of the two communes in our sample between October 17 and December 19, 2019, beginning while the
intervention was ongoing and continuing for roughly a month after it ended. We surveyed three residents and two business owners
on each of 416 blocks: 202 from the treatment group, 109 from the spillover group, and 105 from the control group. We over-
sampled treatment blocks in order to monitor treatment compliance and document abuses while the soldiers were on patrol. We
refer to this as our monitoring survey. We then conducted another original household survey of 7,921 randomly selected residents
and business owners between January 17 and February 25, 2020, between two and three months after the end of the intervention.
As our pre-registered pre-analysis plan details, and as we discuss in the manuscript, we conducted power calculations to determine
minimum detectable effect sizes. Using our administrative crime data we find that we are powered to detect treatment effects of
approximately 0.18 standard deviations, and spillover effects of approximately 0.14 standard deviations.

Data collection Survey data were collected using tablets. All surveys were conducted in private, where third parties could not hear or see the survey
being administered, and respondents were repeatedly reminded that their participation in the survey was voluntary and anonymous,
that the survey could be halted at any time, and that they could skip any question they did not want to answer. Researchers were
blinded to treatment assignment at the time of data collection.

Timing Our monitoring data were collected between October 17 and December 19, 2019, while our endline data were collected between
January 17 and February 25, 2020.

Data exclusions There were five blocks (0.3% of the sample) where it was impossible to administer our endline survey due to safety concerns. We
drop these blocks from our analysis.

Non-participation As noted above, there were five blocked (0.3% of the sample) where it was impossible to administer our endline survey due to safety
concerns. We drop these blocks from our analysis.

Randomization Within our two communes we stratified by neighbourhood, then randomized such that approximately 1/6 of all blocks in each
neighborhood were assigned to treatment. We assigned to the spillover group any block that was adjacent to at least one treatement
block, but was not itself assigned to treatment. To classify spillover blocks, we first geocoded all points on all blocks in the sample.
We then identified all blocks with at least one point that fell within 25 meters of at least one point on another block. We defined
these as adjacent blocks. If one block was assigned to treatment, then all adjacent blocks that were not also assigned to treatment
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were assigned to spillover. This approach excludes from the spillover group any blocks separated from an adjacent treatment block
by a park, highway, or some other barrier.

Reporting for specific materials, systems and methods

We require information from authors about some types of materials, experimental systems and methods used in many studies. Here, indicate whether each material,
system or method listed is relevant to your study. If you are not sure if a list item applies to your research, read the appropriate section before selecting a response.

Materials & experimental systems Methods
Involved in the study n/a | Involved in the study
|:| Antibodies |:| ChlIP-seq
[ ] Eukaryotic cell lines [] Flow cytometry
|:| Palaeontology and archaeology IZI |:| MRI-based neuroimaging
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[ ] Animals and other organisms
|:| Clinical data

|:| Dual use research of concern
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