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Hécto
nadia

[ Journa
© 2013
released from electronicmonitoring. Detainees are randomly assigned
to judges, and ideological differences across judges translate into large
differences in the allocation of electronic monitoring to an otherwise
similar population. Using these peculiarities of the Argentine setting,
we argue that there is a large, negative causal effect on criminal re-
cidivism of treating individuals with electronic monitoring relative to
prison.
ntroduction
Every year a large number of individuals are sent to prison. Given that
prisons are expensive to build and run and often involve cruel treatment
of fellow citizens, possibly contributing to the conversion of inmates into
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“hardened” criminals, it is unsurprising that alternatives to imprison-
ment have been tried out. One of the more intriguing experiments in
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this area is the substitution of electronic monitoring for incarceration.1

“Electronic tagging,” as it is also sometimes called, involves fitting of-
fenders with an electronic device ðon the ankle or wristÞ that can be
monitored remotely by employees of a correctional facility who can verify
whether the individual is violating a set of preestablished conditions.
One that is common is a request to stay at home, although in many cases
a provision for attending work or school is included. Technological
progress has fostered the use of these devices, making them cheaper and
safer ðe.g., recent versions can include global positioning ½GPS� and
voice recognition technologyÞ. By 2010, more than 500,000 people in
the United States and Europe alone had been “treated” with electronic
monitoring, in spite of the obvious complexity of a full cost-benefit
analysis. In this paper we seek to contribute to an evaluation of electronic
monitoring by providing evidence on one of the estimates needed for
such an exercise: the difference between the recidivism rate of offenders
treated with electronic monitoring and the recidivism rate of offenders
released from a standard prison.
Theoretically, the difference in these two recidivism rates is ambigu-

ous. On the one hand, specific deterrence theory suggests that spending
time under electronic monitoring rather than incarceration might make
low punishment salient, implying a positive relationship between light
punishment ðelectronic monitoringÞ and recidivism. On the other hand,
several theories point to a negative relationship. For example, impris-
onment might be criminogenic through harsh prison conditions or peer
effects that are not present under electronic monitoring. In particular,
electronic monitoring could prevent contact with hardened criminals or
reduce the perception that society is “mean” and “deserving of the crime
it receives” ðone variation is in Sherman and Strang ½2007�Þ. Moreover,
electronic monitoring could differ from prison in its effect on the of-
fender’s labor market prospects or social integration ðperhaps through
stigmatization or through an effect on the accumulation of skillsÞ.2
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1 See, e.g., the discussions in Schwitzgebel ð1969Þ, Petersilia ð1987Þ, Schmidt and Curtis
ð1987Þ, Morris and Tonry ð1990Þ, Payne and Gainey ð1998Þ, Tonry ð1998Þ, and Renzema
and Mayo-Wilson ð2005Þ.

2 Reviewing the vast literature on these issues is beyond the scope of this paper. But many
relevant aspects are covered in the recent review by Bushway and Paternoster ð2009Þ. See
also Nagin ð1998Þ on the evidence on deterrence, as well as Sherman and Berk ð1984Þ,
Smith and Gartin ð1989Þ, Stafford and Warr ð1993Þ, and Piquero and Pogarsky ð2002Þ for
discussions of different aspects of deterrence. On peer effects, see, e.g., Glaeser, Sacerdote,
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A simple comparison of recidivism rates across the prison and elec-
tronic monitoring samples, however, is typically not very informative. At

30 journal of political economy
least two practical empirical problems appear when attempting to esti-
mate a causal estimate, one of which can be called a problem of selection
and the second a problem of differential risk of the target population.
The problem of selection refers to the fact that at least one potential
criterion for the granting of electronic monitoring to an offender is her
or his risk of recidivism. Thus, low postrelease recidivism of a group of
offenders treated with electronic monitoring could simply reflect the
success of the legal system at the selection stage if the objective was to
target “kind” types ði.e., the group of low-risk offenders within the popu-
lationÞ. The problem of “differential risk of the target population” refers
to the possibility that electronic monitoring programs are restricted to
low-risk populations ðe.g., those whose most serious crime is drunk driv-
ingÞ. The failure to detect a negative effect of electronic monitoring on
recidivism could simply reflect that this population is already at very
low risk of crime ðand the control population receives a very light pun-
ishmentÞ. In practice, these and other problems have interfered with
the evaluation of electronic monitoring. In a recent review by Renzema
and Mayo-Wilson ð2005, 215Þ the authors conclude that “applications
of electronic monitoring as a tool for reducing crime are not supported
by existing data.” A similar conclusion is reached in the review by Aos,
Miller, and Drake ð2006, 11Þ, who “find that the average electronic moni-
toring program does not have a statistically significant effect on recidivism
rates.”
In this paper we study electronic monitoring in the Province of Bue-

nos Aires, Argentina. We measure recidivism through rearrest rates of
offenders treated with electronic monitoring since the program’s in-
ception in the late 1990s. As a benchmark, we take a sample of former
prisoners of similar observable characteristics treated with incarcera-
tion. We find a large, negative, and significant correlation between elec-
tronic monitoring and rearrest rates.
Two features of the institutional setting we study suggest that a rea-

sonable interpretation of our estimate is that it is the causal effect of
treating an apprehended offender with electronic monitoring instead
of prison. The first feature is that offenders are randomly matched to
judges, and the second is that the likelihood an offender is sent to elec-
tronic monitoring instead of prison differs substantially across judges.
This second feature occurs, in part, because of the usual ideological
differences across judges ðsee, e.g., Waldfogel 1991Þ and in part because

and Scheinkman ð1996Þ and Bayer, Hjalmarsson, and Pozen ð2009Þ. An early reference on
the correlation between cognitive skills and imprisonment is Banister et al. ð1973Þ. Stig-

matization following incarceration ðby the self or othersÞ is discussed, e.g., in Schwartz and
Skolnick ð1962Þ.

This content downloaded from 128.103.149.52 on Fri, 29 Mar 2013 12:29:31 PM
All use subject to JSTOR Terms and Conditions

http://www.jstor.org/page/info/about/policies/terms.jsp


these ideological differences become exaggerated in Argentina. One
likely reason for this exaggeration is disagreement about the proper sta-
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tus of detainees: the vast majority of people in Argentine prisons were
caught in the act ðso there is an informal presumption of guiltÞ but, given
the slow workings of the legal system, are still on pretrial detention and
hence are presumed innocent ði.e., they are alleged offenders who have
not received a final sentence in a full trialÞ.3 Besides this conflicting in-
stitutional setting, the intervening judges are not passing sentences in
lengthy trials but rather making a decision about the conditions for su-
pervision until final sentence. This involves a minimum of information
gathering, so there is ample room for a judge’s ideological predisposition
to play a role. Additionally, Argentine jails and prisons have frequently
been denounced as excessively cruel by human rights organizations ðsee,
e.g., Centro de Estudios Legales y Sociales 2011Þ. This results in two ste-
reotypes: judges who frequently allocate electronic monitoring ðwhich the
media often label garantistas, from their emphasis on “individual guaran-
tees”; in theUnited States, this would approximately correspond to liberalÞ
and judges who never do so ðthese are often called mano dura, literally
“tough hand”; in the United States, this would approximately correspond
to conservativeÞ. Since the assignment of judges is exogenous toprisoners’
characteristics ðwhenever a person is detained by the police, she or he is
assigned to the judge who was on duty on that day, and duty turns are as-
signed by a lotteryÞ, it is possible to instrument the decision to send an
offender to prison or electronic monitoring with a proxy for the judge’s
ideology. The instrumental variable results reveal a robust, negative, and
significant effect of electronic monitoring on later rearrest rates of be-
tween 11 and 16 percentage points, or approximately half the baseline
recidivism rate.
The institutional features of the Argentine setting also ensure that

electronic monitoring is applied to offenders who have committed rel-
atively serious crimes, thus addressing the problem of differentially low
risk of the target population. Note also that electronic monitoring in Ar-
gentina is associated with the objective of lessening the cost of the pre-
trial period. In other words, the counterfactual for the group under elec-
tronicmonitoring is imprisonment. This contrasts with the phenomenon

3 On the extensive use of pretrial detention in Latin America and for some comparative

data, see Schonteich ð2008Þ. The widespread use of pretrial detention is due to both the
extremely slow workings of the legal system and specific legal institutions in Argentina.
One example is the fact that the transition from detained before trial to “sentenced” takes
place only when the appeals process has been exhausted. In contrast, in several common-
law countries including the United States, individuals are on pretrial detention only until
their first trial. Thereafter, they are imprisoned, even if they are appealing the first sen-
tence. Strictly speaking, the United States has pretrial detention whereas in Argentina it
should be called detention prior to final sentence ðalthough, as most detainees in our
sample are waiting for their first trial, we use the term “pretrial” detentionÞ.
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of “net widening” in the United States, whereby electronic monitoring is
linked to an increased punitiveness of the penal system, as it is often ap-

32 journal of political economy
plied to former prisoners who would otherwise have been on lower su-
pervision ðe.g., parole supervisionÞ. Finally, it is worth emphasizing that
in Argentina, electronic monitoring does not complement other pro-
grams ðeducation, work, anger management, drug addiction, alcohol
abuse, etc.Þ, something that facilitates the interpretation of our treat-
ment.4

Previous work on electronic monitoring using data from the United
States has been inconclusive. For example, Courtright, Berg, and Mutch-
nick ð1997Þ compare recidivism for drunk driving offenders treated with
electronic monitoring versus those receiving jail sentences. The recidi-
vism rates following release were extremely low for both groups ðand the
difference was not significantÞ. The paper by Gainey, Payne, andO’Toole
ð2000Þ finds some evidence of lower recidivism among ðmostly low-riskÞ
offenders who spend time under electronic monitoring, but the effect is
not robust to the inclusion of control variables. Previous work has found
it hard to control for the possibility that offenders treated with prison
might be particularly dangerous and inherently more likely to commit
crimes.5 Renzema and Mayo-Wilson ð2005Þ review the literature and find
only two studies with random assignment and with recidivism as the
dependent variable, including Petersilia and Turner ð1990Þ. Unfortu-
nately, they describe several limitations in these studies ðincluding in-
complete administration of the programÞ and conclude that they do not
help in the evaluation of electronic monitoring.6 An interesting paper
is Marklund and Holmberg ð2009Þ, which evaluates a Swedish program
that allows prisoners to apply to electronic monitoring as a substitute
for prison ðearly releaseÞ as long as they have an occupation and they
subject themselves to regular sobriety controls.7 They find that partici-

4 The evidence available from the United States and Europe typically refers to con-
comitant programs, where electronic monitoring is only one of the treatments. Renzema

and Mayo-Wilson ð2005Þ discuss studies on groups judged to have intermediate/high risk
of recidivism, which are still on the low side when compared to the groups we study.

5 Interestingly, papers that look at rearrest rates of people with different lengths of time
on electronic monitoring ðbut who are all treatedÞ suffer less from this criticism ðsee Gainey
et al. 2000Þ.

6 It is worth pointing out that the sign of the bias introduced by selection problems
depends on the nature of the program. For example, Finn and Muirhead-Steves ð2002Þ
describe the application of electronic monitoring to violent offenders who would otherwise
have been released in the state of Georgia. It is compared with a group of violent offenders
who were released and finds no difference in recidivism rates. Given that this is a case of net
widening, selection bias has the opposite sign: those selected for continued supervision are
at a higher risk of recidivism, so the similarity in recidivism rates is consistent with socially
positive effects of electronic monitoring.

7 The average age of the electronic monitoring group in that program was 38. In com-
parison to the prison population sentenced to a similar term in prison, the group of suc-
cessful applicants to the electronic monitoring program contained a smaller proportion of
individuals with prior convictions and who had used drugs in prison.
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pation in the electronic monitoring program is associated with lower re-
cidivism.
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Our paper is also related to work studying the effect of imprisonment
on recidivism, where a similar selection problem is present ðsee, e.g.,
Villettaz, Killias, and Zoder 2006; Lerman 2009Þ. Two comprehensive
reviews by Gendreau, Goggin, and Cullen ð1999Þ and Nagin, Cullen, and
Jonson ð2009Þ conclude that incarceration appears to have a null or
mildly criminogenic effect on future criminal behavior but that the ev-
idence is not sufficiently strong to be used in policy.8 Two recent papers
by Chen and Shapiro ð2007Þ and Kuziemko ð2013Þ pay special attention
to selection and reach somewhat opposite conclusions. Chen and Sha-
piro ð2007Þ exploit the fact that there is a discontinuity in the mecha-
nism that assigns prisoners to security levels ðand hence prison con-
ditionsÞ in the United States. Thus, they are able to observe recidivism
rates of former prisoners that were ex ante very similar ði.e., on both
“sides” of the cutoffsÞ and conclude that, if anything, harsher prison
conditions lead to slightly higher recidivism rates ðsee also Camp and
Gaes 2009Þ. On the other hand, Kuziemko ð2013Þ finds that recidivism
falls with time served using two different identification strategies. In
one, she exploits “an over-crowding crisis” that resulted in the release
of 900 prisoners on a single day, so that conditional on the original sen-
tence, the length of time served for this group was determined by the
date the sentence began. The second is a regression-discontinuity design
using the variation in time served generated by cutoffs in parole board
guidelines. Drago, Galbiati, and Vertova ð2011Þ also study the relation-
ship between prison conditions and recidivism and do not find that
harsher conditions reduce postrelease criminal activity ðsee also Song
and Lieb 1993; Needels 1996; Katz, Levitt, and Shustorovich 2003; Hel-
land and Tabarrok 2007; Bhati and Piquero 2008Þ. It is also worth men-
tioning that our identification strategy, based on random assignment to
judges with different ideological inclination, is not new. For example, it is
very much related to the one employed by Kling ð2006Þ in his study of the
effects of incarceration length on employment and earnings.9

8 Nagin et al. ð2009, 115Þ explain, “Remarkably little is known about the effects of im-
prisonment on reoffending. The existing research is limited in size, in quality, in its insights

into why a prison termmight be criminogenic or preventative, and in its capacity to explain
why imprisonment might have differential effects depending on offenders’ personal and
social characteristics. Compared with noncustodial sanctions, incarceration appears to
have a null or mildly criminogenic effect on future criminal behavior. This conclusion is
not sufficiently firm to guide policy generally, though it casts doubt on claims that im-
prisonment has strong specific deterrent effects.”

9 Interestingly, he finds no consistent effect using instrumental variables for incarcera-
tion length based on randomly assigned judges with different sentencing propensities. On
interjudge variation in sentencing, see also Waldfogel ð1991Þ, Payne ð1997Þ, and Anderson,
Kling, and Stith ð1999Þ. Using this strategy, Green and Winik ð2010Þ find similar recidivism
rates after incarceration and probation, while a recent paper by Aizer and Doyle ð2011Þ
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The paper is structured as follows. Section II describes the imple-
mentation of electronic surveillance in the Province of Buenos Aires.

34 journal of political economy
Section III describes our data and empirical strategy. Section IV presents
our main set of results, and Section V provides a welfare discussion that
includes the problem of escapees. Section VI presents conclusions.

II. Judges, Prisons, and the Use of Electronic Monitoring in Argentina
In this section we discuss three important elements of the institutional
and theoretical background suggesting that it is possible to use an in-
strumental variables strategy. In the first subsection we describe the legal
process that individuals must follow, from the time they are arrested
until they reach trial, with special attention to the role of the judge. In
the second subsection we describe anecdotal evidence suggesting very
large ideological differences across judges ðthis issue is formally revisited
in Sec. III after we introduce the dataÞ. Finally, in the last subsection we
present a brief model with several of the features of the Argentine set-
ting and where ideological judges determine electronic monitoring
ðEMÞ allocation.
As background, it is worth noting that crime in Latin America is a

major social and economic problem. Deaths due to violence around the
year 2000 were 200 percent higher than in North America, 450 percent
higher than in Western Europe, and 30 percent higher than in the for-
mer Communist bloc ðSoares and Naritomi 2010Þ. Our data come from
Argentina, a country with traditionally low levels of crime, which has
conformed to the Latin American patterns of high crime rates during the
1990s. Within Argentina, our focus is Buenos Aires, the largest and eco-
nomically most significant province, with a population of almost 15 mil-
lion people ðabout 38 percent of the population of the countryÞ. This
province was the first place in Latin America where an EM program was
implemented.

A. The Process: How Alleged Offenders End Up in Prison or EM
By 2007, the Penitentiary Service of the Province of Buenos Aires hosted a
population of approximately 26,990 inmates, which represented 44.5 per-
cent of the total population under penal supervision of the whole coun-
try.10 The conditions of confinement are extremely poor, perhaps be-

uncovers large increases in the likelihood of adult incarceration for those incarcerated as
10 Data in this section are compiled from several sources in the reports by the Asociación
por los Derechos Civiles ð2006Þ and Unidos por la Justicia ð2009Þ. The imprisonment rate
of the Province of Buenos Aires in 2007 ð188 per 100,000 populationÞ is higher than the
country’s rate ð156Þ. As a reference, consider that this rate is 758 for the United States, 282

juveniles. In a similar spirit, Doyle ð2008Þ uses the randomization of families to child
protection investigators to estimate causal effects of foster care on adult crime.
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cause the inmate population held in prisons and jails experienced a large
increase ðfrom 12,223 in 1994 to a peak of 30,721 in 2005Þ without a
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corresponding increase in infrastructure investment. By the end of our
sample period in 2007, the overpopulation of the Buenos Aires penal
system is estimated to be well in excess of 30 percent, with most of the
inmates lodged in prisons ðalmost 88 percent, andonly 12 percent lodged
in jailsÞ. For the purposes of this paper, we focus on three institutions of
the provincial penal system: jails, prisons, and the EM program.
Jails are local facilities run by the provincial police force in close

connection with the legal institutions of the judicial district ðin partic-
ular, the judges and prosecutors deciding on the alleged offenders,
which are the focus of this paperÞ. Given that they are typically part of
a police station, the ratio of officials to detainees is relatively high. This
means that, even though the conditions of detention are extremely
poor, they can be less chaotic than in some prisons. Another important
feature is that, typically, detainees in local jails are relatively close to their
families. Prisons, on the other hand, are run by the province’s Peni-
tentiary Service. With relatively few ð46Þ prisons in the province, alleged
offenders lodged in them are often far from their relatives. Several in-
ternational organizations gathered evidence of overcrowding and lack
of food and hygiene in both jails and prisons, which included at least one
documented example of detention in a container with neither ventila-
tion nor sanitation services. Figure 1 provides a picture. This led to sev-
eral episodes of violence and rioting, particularly in the prisons of the
Province of Buenos Aires in the 1990s. An official report concludes that
“prisons are schools of criminals where detainees study bad arts and
graduate with more violence and social resentment.”11

The third correctional institution is the EM program.12 In late 1997,
the Province of Buenos Aires pioneered in Latin America the use of EM
11 See “The Prison, School of Criminals,” La Nación, August 15, 2010. In one well-known
episode, the leaders of a mutiny cooked several rival prisoners in the prison bakery and fed
them to the prison guards. The media have covered these episodes as well as the spread of
HIV/AIDS and its use as a weapon through in-prison rape ðe.g., “Mutinies and Death in
Prison,” La Nación, April 3, 1996Þ. On the quality of life in jails and prisons in the Province
of Buenos Aires, see Borda and Pol ð2007Þ and Alzua, Rodriguez, and Villa ð2010Þ. One
apparent problem is a remarkably low staff/prisoner ratio ðsee Isla and Miguez 2003;
Unidos por la Justicia 2009Þ.

for Chile, 220 for Brazil, 197 for Mexico, 215 for Uruguay, 114 for Canada, 97 for France,
and 92 for Germany. Isla and Miguez ð2003Þ provide an account of urban violence in
Argentina using ethnographic evidence from low-income areas, prisons, and gangs.

12 Gomme ð1995Þ explains that a Harvard psychologist, Robert Schwitzgebel, developed
the first EM device as a humane and inexpensive alternative to custody. In 1977, Judge Jack
Love of Albuquerque, NM, was inspired by an episode in the Spiderman comic book series.
Apparently Spiderman had been tagged with a device that allowed a villain to track his
every move. Judge Love persuaded an electronics expert, Michael Goss, to design and
manufacture a monitoring device, and in 1983, Love sentenced the first offender to house
arrest with EM.
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for the custody of inmates.13 Under the program, offenders stay at home
wearing a bracelet on their ankle. The bracelet transmits a signal to a

FIG. 1.—Conditions of confinement in the Province of Buenos Aires. Source: http://
procesalpenal.wordpress.com.

36 journal of political economy
receptor installed in the offender’s house. If the signal is interrupted,
manipulation is detected, or vital signs of the individual are not received,
the receptor sends a signal to the service provider through a telephone
line. The private provider investigates the reason for the signal and,
whenever necessary, reports to the EM office of the Buenos Aires Peni-
tentiary Service, which sends a patrol unit to the inmate’s house. The
contractor is the South American representative of a leading interna-
tional provider. The fee paid by the provincial government in May 2007
was AR$32 per day ðequivalent to approximately $10 in May 2007Þ.
The EM program was relatively small, with a capacity of handling a

maximum of 300 detainees simultaneously. It was run by a specialized
division within the province’s Penitentiary Service, employing fewer than
20 individuals. This office received the formal requests from the judges
and allocated the bracelets on a first-come, first-served basis. At its in-
ception, EMwas granted to the old and terminally ill, with the objective of
allowing them to spend their final days with their families and under
house arrest. Buenos Aires legislation also allows the use of EM as a way
to improve the conditions under which individuals await trial. Eventu-
ally, all new entries to the EM program were individuals on pretrial de-

13 A GPS monitoring system was implemented in Bogotá, Colombia, in 2009, while the

Peruvian Congress approved the use of EM in 2010. As of 2012, proposals are under
consideration in Brazil, Chile, and Uruguay.
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tention. Thus, the coverage shifted over time toward individuals under
criminal indictment awaiting final sentence ðthe average age in our
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sample is 25.7; standard deviation 5.7Þ. In practice, there were few re-
strictions on its allocation, so individuals accused of any crime, even rape
or murder, or with a criminal history qualified for the use of EM ðtable 1
illustratesÞ. Given the very slow functioning of the legal system, the pe-
riod of detention prior to the first trial, and through the appeals process
until a final sentence, can be quite substantial so that a large proportion
of individuals under the supervision of the penal system are in this cat-
egory and hence qualify for EM. In the Province of Buenos Aires, up to
84 percent of detainees did not have a final sentence during our sample
period. Since its inception, and until October 2007, more than 910 al-
leged offenders were at some point under electronic surveillance. This
means that, with only 300 bracelets and allowing for some administra-
tive delays particularly early in the sample, the average spell on EM in our
sample is 420 days.
The formal process of allocating a bracelet is, broadly, as follows ðsee

fig. 2 for a time line that summarizes the main stagesÞ. When a person is
arrested by the police, the prosecutor is notified ðstage 1 in fig. 2Þ. He or
she is in charge of running the investigation and ultimately presenting
the accusation at the trial. Within a maximum of 48 hours, the prose-
cutor has to free the alleged offender or order that the apprehension
be converted into a detention ðif it is reasonable to think that a case
against him can be builtÞ. The majority of cases are immediately con-
verted because they involve flagrance ði.e., individuals apprehended
while they commit crimesÞ, and the alleged offender is put in the local
jail ðstage 2 in fig. 2Þ.14 Also at the time of arrest, the case is assigned to the
judge who is on duty that day in that judicial district. Thus, the identity
of the judge who will be put in charge varies depending on which court
was on duty in that district on the day of the apprehension ðthere is only
one judge in each court; we use court/judge interchangeablyÞ. One turn
on duty lasts for 1 or 2 weeks, and turns are assigned by a lottery at the
judicial district ðthe province is divided into 18 judicial districtsÞ. Thus,
the allocation of alleged offenders to judges is exogenous to his char-
acteristics.15

14 One informant explained that a common description of the system is that “it detains

only criminals that crash into police cars.” Marchisio ð2004Þ finds that, in a sample of the
cases that enter the judicial system in the city of Buenos Aires, 94 percent refer to criminal
acts that took place in the previous 24 hours and interprets this as evidence of the preva-
lence of flagrance in the system. A high official at the Ministry of Justice described crimi-
nal investigations as “chaotic” and noted, “We have to start investigating in order to detain,
instead of detaining in order to investigate” ð“Criminals Are Defeating Us,” La Voz del In-
terior, October 21, 2008Þ.

15 In theory, a criminal could find out who the judge is on duty on a given day prior to
committing a crime. In practice, this possibility seems remote. First, it is not always trivial to
obtain this information. Second, key informants reported to have never heard of such a
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The prosecutor gathers the police reports and any other evidence he
or she thinks might be relevant, including a description of the alleged

TABLE 1
Type of Crime for the Electronic Monitoring and Prison Population, 1998–2007

Offenders

Released from EM

Offenders

Released from

Prison

Difference

ð%ÞType of Crime Frequency Percent Frequency Percent

Homicide 30 7.77 1,399 5.84 1.93
Attempted homicide 8 2.07 398 1.66 .41
Sexual offenses 10 2.59 448 1.87 .72
Other serious crimes 10 2.59 482 2.01 .58
Aggravated robbery 224 58.03 11,647 48.58 9.45
Attempted aggravated robbery 12 3.11 1,814 7.57 24.46
Robbery 25 6.48 2,930 12.22 25.74
Attempted robbery 22 5.7 1,922 8.02 22.32
Possession of firearms 18 4.66 1,102 4.6 .06
Larceny/attempted larceny 4 1.04 889 3.71 22.67
Other minor crimes 23 5.96 945 3.94 2.02
Total 386 100 23,976 100

Note.—Distribution by type of crime of all male alleged offenders below 40 years of age
with complete data released from the Buenos Aires penal system before reaching a final
sentence from January 1, 1998, until October 23, 2007.
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crime and a report on how the detainee pleads. It also includes a report
on the alleged offender’s criminal history produced by the Ministry of
Justice and Security, although it is typically limited to previous crimes
committed at the province level and only if there was a sentence. Re-
markably, if he was imprisoned but freed even 1 day before he was to be
sentenced, he would still have a clean criminal record ðwhich is relevant
given that the vast majority of those imprisoned do not reach trialÞ. Of
course, the judge could request information on previous entries to the
province’s penitentiary system or even entries to the systems of other
provinces. This is often the case, although presumably judges who do
request this information place more weight on the victim’s rights ðcon-
servative judgesÞ.16 Within 20 days, which can be extended by another 20,
the prosecutor must present a request to the judge that the detainee be
incarcerated until trial. With the alleged offender still detained in a local
jail, the judge has up to 5 days to decide on this request ðstage 3 in fig. 2Þ.
If the judge grants the request, the alleged offender is transferred to a
prison until trial ðthe term in Spanish is prisión preventiva: “preventive

case. When asked to suggest how this could happen, one informant answered that it could
16 One awkward consequence of this institutional feature is that very ideological judges
on the liberal end of the spectrum would end up making decisions with less information
than is readily available.

perhaps apply to sophisticated criminals—operating in bands—but that he himself had
not heard of it. Note that drug trafficking is a federal offense and is not part of our sample.
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imprisonment”Þ. The main criterion for a positive answer is that the
alleged offender represents a flight risk. Legally, there is one other pos-

FIG. 2.—Theoretical time line for an alleged offender on pretrial supervision. Our
sample comprises stages 1–5 only.
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sible concern to the judge, which is that the alleged offender might
interfere with the investigation. This intends to cover the possibility that
the alleged offender might locate and threaten the witnesses.
In theory, the legal code allows for the use of bail. In practice, however,

it appears to be rarely used.While we confirmed this from several sources,
the reasons invoked varied somewhat. Themost often-cited reason is that
the amount of bail has to be guided by the offender’s socioeconomic
status. Given that the overwhelming majority of cases involve alleged of-
fenders of very limited economic means, this aspect of the penal code
translates into a very low upper limit to the amount of bail that is permis-
sible. Such levels of bail do not offer magistrates any reassurance that
alleged offenders, often caught in the act, will return and subject them-
selves to trial. One alternative is to free alleged offenders after they make
an oath to come back, although it appears to be used only in the case of
minor crimes, such as larceny. There are also legal restrictions to grant-
ing bail to detainees accused of serious crimes: the penal code stipulates
that bail ðof either type: real or through an oathÞ cannot be granted, with
some exceptions, if the alleged crime has a minimum penalty that is over
3 years ðor a maximum penalty that is over 8 yearsÞ.
Note that this suggests that we should tend to have relatively few

people in the sample that end up in preventive imprisonment for lar-
ceny and other minor crimes. The evidence is broadly consistent with a
more infrequent use of bail for harsher crimes. For example, table 1 sug-
gests that relatively few prisoners have been charged with larceny and
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other minor crimes ðonly 7.6 percent of the sampleÞ, which is comparable
to the proportion imprisoned for the most serious crimes ðhomicide and

40 journal of political economy
attempted homicide sum up to just over 7.5 percentÞ. If, as it is reasonable
to assume, minor crimes are more prevalent than serious crimes, one pos-
sible explanation for this pattern is that individuals accused of larceny are
given bail and hence do not enter the database of the penitentiary system
reported in table 1. Similarly, onemight expect that those whowere denied
bail and enter the Buenos Aires prison system accused of larceny represent
higher risks ðconditional on the crime categoryÞ than those accused of
crimes for which bail is not used. The evidence is again consistent with this,
as the percentage of people with a criminal history who are imprisoned for
larceny ð43 percentÞ or other minor crimes ð37 percentÞ is almost double
the percentage of those accused of homicide ð15 percentÞ or aggravated
robbery ð22 percentÞ. This evidence is only suggestive, so we return to the
issue of bail once we introduce more data in Section III.B.
Once judges rule on pretrial imprisonment, they can decide, at their

discretion, to “attenuate” it by granting EM ðstage 4 in fig. 2Þ. There are
three new legal requirements at this stage: a “technical” report on the
availability of a telephone line and the suitability of the house to install
EM, a “social-environmental” report on the family and neighborhood,
and a declaration of a family member accepting to take care of the al-
leged offender. These seem fairly bureaucratic as our informants sug-
gested that they seldom stand in the way of EM allocation ðgiven the
enormous desirability of EM relative to prisonÞ.17
A real and major final problem is the possibility that EM equipment

may not be available. If this is the case, the detainee is added to a wait-
ing list. The list is unique ðfor the whole provinceÞ, with no quotas per
judicial district, judge, or type of crime. The sources we consulted re-
ported that the judge typically does not request information on its length
at the moment of deciding on EM assignment. The legal files of all the
individual cases we consulted did not contain such requests prior to the
decision to allocate EM.18

Note that a recurrent problem is the unavailability of space in prisons.
This means that the initial period of detention in jail is sometimes ex-
tended and can last several months ðuntil prison space opens upÞ. Thus,
in practice, such pretrial detention in jail can occur even after the
judge’s order of preventive imprisonment ði.e., even after stage 3 in

17 Note that one requirement is that the offender has access to a telephone ðand this is a
hard constraint in the sense that no amount of goodwill from social services can substitute

for thisÞ. Early in the program the system required a fixed line, although later cellular
phones ðwith GPS incorporated to guarantee that they are physically “fixed”Þ were also
allowed. Obtaining a telephone is relatively cheap. The telephone company confirmed that
within a maximum of 30 days a fixed connection could be obtained in urban areas of the
Province of Buenos Aires. Obtaining a cellular phone is often cheaper ðand immediateÞ.

18 In the Buenos Aires legal system all communications between the judge and the
provincial Penitentiary Service are included in these files.
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fig. 2Þ. This means that, even late in the sample period, some alleged
offenders on EM do not spend time in prisons ðthey can go directly from
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jail to EMÞ. Together with those who went directly to EM because there
was equipment available ðearly in the sample periodÞ, almost 40 percent
of alleged offenders on EM spent no time in prison.
Following the decision to imprison alleged offenders and to send

some of them to EM, individuals must await trial. Given the slow func-
tioning of the legal system, the evidence eventually available to the pros-
ecutor “decays,” which means that it is less likely to be available during
trial in its original form ðone often-cited example is that, as time goes
by, witnesses are more likely to forget or confuse details, or even choose
to recant their statementsÞ. Thus, at some point the prosecutor prefers
to settle and free the alleged offender rather than go to trial with odds
that appear increasingly unattractive. Given the option to go free or wait
an uncertain amount of time for a trial with still an uncertain outcome,
most alleged offenders accept the offer ðstage 5 in fig. 2Þ. Some alleged
offenders reach trial and then exhaust the appeals process receiving a
final sentence ðthey are those at stage 6 in fig. 2Þ. These are not included
in our sample ðsee n. 31Þ. Less than 3 percent of the alleged offenders
that were at some point on EM left the program because they received
a sentence.

B. Background and Some Anecdotal Evidence on Ideological Differences

across Judges
Although the Argentine legal system de jure gives less discretion to
judges than in common-law countries, de facto judges appear to have
ample room to express their views ðon discretion in legal systems, see
La Porta, Lopez-de-Silanes, and Shleifer ½2008�Þ. Heterogeneity in views
comes from a combination of ideology and practical considerations. Of
particular relevance in the case of Argentina is differences across judges
over what to do with individuals typically caught in the act and, hence, with
a strong presumption of guilt, before they receive a final sentence. In-
deed, given the slow rate at which alleged offenders are brought to trial, a
pressing decision for judges is what to do with these individuals from the
moment they enter the oversight of the penal system until they either are
released or receive a final sentence ðand, therefore, their imprisonment is
no longer “preventive”Þ. Note that the vast majority of cases are in the first
category, with release coming when offenders either reach the maximum
length of their potential sentence ðand they would be released even if
found guiltyÞ or settle for time served.
Two extreme judicial positions have been widely reported in the me-

dia: garantistas versus mano dura. In the US context, these would broadly
correspond to the debate between liberal and conservative judges. Lib-
eral judges in Argentina ði.e., garantistasÞ often take the position that
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long periods of imprisonment before trial, particularly when prisons are
in poor shape, violate basic human rights and thus should be rarely used.

42 journal of political economy
Thus, individuals who have not exhausted the appeals process and do
not have a final sentence, and hence are formally still innocent, should
typically be either free or under minimum supervision.
On the other hand, conservative judges in Argentina ði.e., mano duraÞ

typically emphasize in their rulings the rights of victims and their fam-
ilies. They certainly consider prisons to be in bad shape but not out of
line with other problems in the country and largely out of their sphere
of influence. Moreover, they take the position that individuals coming
before them are already likely to be guilty: given that the police does not
cast a very wide net, it brings to the attention of the legal system only
cases in which there is flagrancy or other clear evidence against the
alleged offender. Such “presumption of guilt” is consistent with the fact
that the system never reaches a conclusion on the guilt or innocence of
the vast majority of the individuals it decides to imprison ðsee, e.g., the
description in Marchisio ½2004�Þ.
Interestingly, while in other countries there has been an attempt to

harmonize treatment so as to remove the arbitrary component of the
judge’s identity ðe.g., sentencing guidelines have been adopted to en-
courage sentencing consistency in the United States and the United King-
domÞ, these are absent in Argentina.19 The result is an institutional set-
ting in which judges have very different criteria when it comes to assigning
EM. Liberal judges regularly assign it, while conservative judges never
do so.
The rhetoric used is consistent with these differences. As an illustra-

tion of the liberal position, consider the case of Eugenio Zaffaroni, a
Supreme Court judge who explains that EM violates basic human rights
and introduces the danger that we could all be monitored in a prison
society, but that it should not be denied to individuals detained without a
sentence whose only alternative is confinement in overcrowded prisons.
Or consider Judge Schiavo, who stated that “denying EM because a per-
son is ‘dangerous’ would violate the law and the Constitution.” Judge
Schiavo is noteworthy because a detainee to whom he had assigned EM
in spite of a violent prior conviction ðinvolving a triple murderÞ went on
a killing spree in an episode known as the “Campana massacre,” which
led to the suspension of the EM program in October 2008 ðsee Sec. V
belowÞ.20

19 In the United States, e.g., there are attempts to reduce such disparities ðe.g., through

sentencing commissions and presumptive sentencing guidelines; see Morris and Tonry
1990Þ. An example is the grid of the Minnesota sentencing guidelines, which gives the
presumptive sentence for each type of offense/criminal history combination.

20 See “EM Is Today’s Shackle with a Bloody Iron Ball” by Eugenio Zaffaroni in Critica
ðOctober 1, 2008Þ and “Should Judge Schiavo Stand Trial?” by Marı́a Ripetta, Luciana
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As an illustration of the conservative position, consider the statement
of Judge Ramos Padilla when rejecting the pretrial release of an indi-
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vidual accused of robbery with 15 prior entries to the penal system: “I
am unwilling to face the accused again if he were in the future to be
accused of murder during a robbery, and to have to give explanations
to the family of whomever might be his victim.”21 Another illustration
comes from simply noting the frequent political demands for judges to
be more punitive.22

C. A Model of EM Assignment
Consider a judge facing a defendant with characteristics x who must
decide on pretrial detention in a prison or under EM. There is no bail.
The judge faces a trade-off: if she assigns the defendant to EM, the de-
fendant may escape with probability pðxÞ and, conditional on escaping,
will cause harm to others that generates expected political ðand otherÞ
costs for the judge of H ðxÞ, with p0 > 0 and H 0

> 0. If the judge assigns
the defendant to prison, there is no risk of escape, but the judge ex-
periences a utility differential, d, when she sends someone to prison who
could have been treated less harshly. The parameter d captures the
judge’s ideology: it may be positive for some judges who enjoy being
punitive, but for many, d will be negative because they prefer a more
humane punishment option. Thus, given her taste parameter d, the
judge will assign the defendant to EM if

2pðxÞH ðxÞ > d:

This simple condition has three implications. First, differences in pref-
erences concerning the desirability of punitive treatment for prison-
ers create differences in EM use holding x ðdefendant characteristicsÞ

Geuna, and Santiago Casanello in Critica ðOctober 5, 2008Þ. Schiavo’s statement to the
media regarding the inadmissibility of using evidence on “dangerousness” at the time of
21 He then added, “I can’t make a generalized criticism of colleagues who probably take
into account the shortcomings of prison institutions, the lack of resources of the judicial
system, the excessive work load, and the deficiencies in some laws, and then proceed to
take responsibility for situations that, at the end of the day, correspond to other branches of
the State” ð“Judge Rejects Freedom-Pending-Trial and Criticizes ‘Garantista’ Colleagues,”
El Dia, October 3, 2009Þ.

22 One example is former President Nestor Kirchner, who attacked magistrates for
“liberating and liberating criminals” ð“It Is Time for the Judicial System to Put On the Long
Trousers,” La Nación, October 30, 2008Þ. Supreme Court judge Eugenio Zaffaroni, a
Kirchner appointee, replied, “Some hypocrites expect that everyone is locked up and that
judges act as executioners of the poor and the excluded. They ask that children are
sentenced to prisons where they will be raped so that they emerge as psychopathic killers”
ð“Kirchner Is Badly Mistaken,” Crı́tica, November 2, 2008Þ.

deciding on conditions of pretrial detention was made after the Campana massacre.
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constant. Second, judges with d > 0 will never use EM because they
prefer punitive punishment. Third, with d held constant, the use of EM

44 journal of political economy
declines with flight risk, pðxÞ, and the expected harm given flight, H ðxÞ.
It is worth mentioning that similar conclusions emerge if there are sev-

eral judges, all drawing alleged offenders from the same pool of indivi-
duals ðwith potentially similar characteristicsÞ. Furthermore, the setup can
incorporate rationing of EM bracelets, when judges are not acting stra-
tegically ðand they are equally optimistic about success at the EM assign-
ment stageÞ. For example, it can include weights on the two sides of the
equation above that reflect the fact that assigning someone to EM has
a smaller impact on flight risk because he must wait in detention to get a
bracelet, and assigning someone to prison involves a smaller expected
change in how harshly the defendant will be treated since, under EM, he
will likely spend time in jail and possibly prison before receiving a bracelet.

III. Data, Empirical Strategy, and First Stage
In this section we present our data and discuss evidence that justifies the
assumptions required for an instrumental variables empirical strategy.

A. Data
Our aim is to compare the effect of EM with the effect of imprisonment
on criminal recidivism. Our data were compiled from two sources within
the administrative records of the Penitentiary Service of the Province of
Buenos Aires. Broadly, the first data source provided information re-
garding prison versus EM assignment, whereas the second source pro-
vided the bulk of the data on recidivism.
Specifically, the first data source, which could be called the selection

sample, provides information on the identity and characteristics of all
offenders released from the Buenos Aires penal system from January 1,
1998, until October 23, 2007, which is the date when we were allowed
to start collecting the data. From this database we obtained two groups.
The first group ðthe EM groupÞ is made up of individuals whose last
period under the supervision of the penal system was spent under elec-
tronic monitoring. Given that the involvement in criminal activity is
mainly a male phenomenon and declines with age ðsee, e.g., Hansen
2003; Bushway and Piehl 2007Þ, we focus on men below 40 years of age
ðborn after January 1, 1957Þ. We also exclude from the sample offenders
who died while under EM, those who were sick or characterized as
dangerous, and those with missing data on the specific type of crime,
the intervening judge, their birth date, their detention date, or their
release date. This gives an EM group of 386 individuals. As mentioned
above, the average spell on EM is 420 days ðstandard deviation 349Þ.
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The second group ðthe comparison groupÞ is constructed using a
similar criterion. It starts with the group whose last period under the
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supervision of the Buenos Aires penal system was spent in prison. We
first exclude a few inmates hosted in the provincial penitentiary system
but under federal jurisdiction ðas they would not qualify for EMÞ. We
then restrict to males below 40 years of age and exclude those who
passed away, the sick, those characterized as dangerous, and those with
missing data. We then exclude 4,788 released sentenced inmates as they
do not qualify for EM.23 This leaves a sample of 23,976 alleged offenders
who were released from prisons without a final sentence. Table 1 shows
the pattern of crimes for these two populations, which total 24,362 in-
dividuals. A unique feature of the Argentine system is immediately ap-
parent: many of the offenders under EM are being prosecuted for seri-
ous offenses. A second feature visible in table 1 is the apparent similarity
in the distribution of alleged offenses for the EM and prison groups ðwe
return to this in Sec. III.B belowÞ.
This source of data does not have information on current inmates, so

it is not a good source on recidivism. It provides data on recidivism for
only one subgroup: those who were imprisoned in the past but are not
currently in prison. Thus, in order to complete our measure of recidi-
vism, we use a second data source, which has data on current inmates. It
is not publicly available and was kept separately. When we approached
the Buenos Aires Penitentiary Service with our request to access this
second data source, which can be called the recidivism sample, it was
granted ðafter several requestsÞ under the condition that the data be
copied by hand. This meant that copying the information for the full
sample with only three authorized research assistants was impractical.
We then decided on the following matching criteria ðwhich still implied
an inordinately long collection processÞ. For each prisoner in the first
group ðreleased from EMÞ, we identified all those prisoners with similar
age ð±6 monthsÞ, similar imprisonment date ð±6 monthsÞ, similar im-
prisonment length ð±20 percentÞ, same type of crime, similar judicial
status ðour sample involves only detainees who have been sent to prison
or EM and have been released before reaching a final sentenceÞ, and the
same number of episodes of previous imprisonment. Finally, from this
group ðthe matching group of prisoners identified for each offender un-
der EMÞ, we randomly selected three individuals for each individual re-
leased from EM. Note that we can select matches from a large group of
former prisoners ðon the practical difficulties of the “curse of dimen-
sionality,” see Nagin et al. ½2009�Þ.
23 The low percentage of individuals released with a sentence ð16.6 percentÞ is consistent
with other data sources.
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This second source used in constructing the recidivism sample had
more detailed information ðbesides recidivismÞ. This allowed us to re-

46 journal of political economy
confirm the information we had already collected and to correct multi-
ple entries ðwhen individuals reoffending had been given slightly differ-
ent names on the second entry into the penal systemÞ. This procedure
gave us complete information for a total database of 1,526 individuals
ð1,140 formerly in prison and 386 formerly under EMÞ. Note that after
this detailed source is used as a filter, the remaining data are no longer
exactly matched ð2.95:1 instead of 3:1Þ.

B. Evidence on Judge Heterogeneity and the First Stage
A first pass at the data suggests that several individuals on EM have been
accused of very serious crimes. Table 1 provides the distribution of crimes
for individuals under EM. There are 30 individuals accused of homicide,
which constitutes 7.8 percent of the EM sample. There are also 224 in-
dividuals on EM who stand accused of aggravated robbery, which con-
stitutes 58 percent of the EM sample. This suggests that neither the se-
verity of the crime nor the expected recidivism risks are strong criteria for
EM assignment.24

Table 1 also contains the types of crimes committed by the prison
subsample. For example, there are 1,399 imprisoned individuals accused
of homicide, which is 5.8 percent of the sample. For attempted homi-
cide, the number is 398 ð1.7 percentÞ. These numbers are remarkably
close to those in the EM sample ðcompare with 7.8 percent and 2.1 per-
cent, respectivelyÞ. Judges do not appear to be selecting the “kind” types
to send to EM: the difference across the two samples is not large, par-
ticularly in the serious categories. We also observe that a history of trou-
ble with the law does not stand in the way of EM assignment, as several
alleged offenders on EM had at least one previous entry into the penal
system.
The observed assignment to EM is not the product of a uniform ten-

dency across judges. Instead, some judges in the sample tend to assign
EM more frequently than others. From a universe of 293 judges act-
ing on the 24,362 cases we analyze, only a third of them ð100Þ have ever
used EM. Thus, two-thirds of judges never used EM when it was avail-
able to them, whereas the other third send 2.68 percent of the alleged
offenders standing before them to EM. This is consistent with ideolog-
ical judges ðconstrained by the 300 bracelet limitÞ. Hence, we construct
a measure of the intervening judge’s liberal ideology,% judge sent to EM,

24 Robbery is the category with the highest recidivism rate in our sample. In the United

States, Langan and Levin ð2002Þ report that robbery has one of the highest rearrest rates,
although the classification is somewhat different.
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defined as the proportion of all alleged offenders who stood before the
intervening judge that were assigned to EM—excluding the individual

criminal recidivism after prison 47
in question. Of course, this is a noisy measure: some judges might have
used EM initially to experiment or under an incomplete understand-
ing of its implications and subsequently decided not to use it. Alter-
natively, some judges who appear as not having sent anyone to EM
might have done so but were unsuccessful in obtaining it given the
small capacity of the EM program.
Table 2 exploits the information on the intervening judge’s ideology

to investigate an alleged offender’s tendency to receive EM in the se-
lection sample. We focus on judges with at least 10 offenders ðthe sample
drops to 24,003Þ.25 Column 1 of table 2 reports that EM assignment ðthe
dependent variable is a dummy equal to one if the alleged offender
received EMÞ is positively correlated with % judge sent to EM, control-
ling for judicial district dummies. The implied effect is large: a one
standard deviation increase in the judge’s EM rate ð0.067Þ would imply
an increase in the likelihood of EM assignment of 0.044 ð0.663 � 0.067Þ.
Since the proportion of alleged offenders on EM in the sample for
column 1 is 0.016, the increase is 280 percent of the mean EM rate in our
sample.
Column 2 in table 2 includes the crime category for the most serious

alleged offense ðthe omitted category is homicideÞ. We note that the
seriousness of the alleged offense has no predictive power, and, in fact,
those accused of homicide are, if anything, more likely to receive EM
than those accused of less serious crimes ðthe difference with larceny,
e.g., is significantÞ. To the extent that the crime category adequately
captures the risk of flight, this result is inconsistent with the model pre-
sented in Section II.C. The adjusted R2 remains almost unchanged be-
tween columns 1 and 2. As a benchmark, we note that the adjusted R2 of
a baseline regression of EM assignment exclusively on judicial district
fixed effects is .028. Similarly, when such a baseline regression includes
both district fixed effects and the alleged offense categories ðbut ex-
cludes % judge sent to EMÞ, the adjusted R2 is .029. Thus, our instru-
ment contributes to the model’s fit more than the dummies capturing
the seriousness of the imputed offense ðthe adjusted R2 jumps from .028
to .042, vs. .029Þ.
Column 3 includes the alleged offender’s criminal history and reveals

a negative and marginally significant coefficient. Although it is unclear
why the severity of the crime should have such a different impact on the
judge’s evaluation of flight risk than criminal history, we note that the R2

25 By construction, judges who use EM are overrepresented in the recidivism sample

ð100 out of 190Þ. Once we focus on judges with more than 10 offenders, there are 97 judges
using EM out of 172.
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remains unchanged.26 Importantly for our purposes, the coefficient on
% judge sent to EM is unaffected by the inclusion of the crime categories

50 journal of political economy
or the alleged offender’s criminal history as controls. Column 4 includes
other personal controls that are available and reaches a similar conclu-
sion. Finally, in column 5 we add a proxy for the judge’s ideology incor-
porating a time dimension: judge already used EM, a dummy that equals
one if the judge has ever previously sent an alleged offender to EM
prior to facing the particular individual and equals zero otherwise. This
instrument is also marginally significant, reinforcing the idea that judges’
preferences affect EM assignment.
Finally, we can explore more formally if the evidence is consistent with

the assumption of random assignment to judges. While it is not possible
to test whether alleged offenders standing in front of conservative judges
are particularly “mean” ðbecause this involves an unobservable traitÞ, we
can study if their observable characteristics differ from those of alleged
offenders standing in front of liberal judges. Accordingly, table 3 pre-
sents the observable characteristics of alleged offenders in our sample
across liberal and conservative judges, where “liberal” is defined as hav-
ing % judge sent to EM above the median in the sample.27 In column 1,
we have the unconditional mean of the covariates for conservative judges.
We would like to make comparisons taking into account district fixed ef-
fects, which correspond to heterogeneous geographical units and which
are the level at which the randomization takes place. A simple way to
present the data, following Aizer and Doyle ð2011Þ, is to have in column 2
the predicted mean ðadjusted to control for the effects of the judicial dis-
trict dummiesÞ. These emerge from separate ordinary least squares ðOLSÞ
regressions for each covariate on a dummy for whether the intervening
judge was above the median ði.e., liberalÞ and district dummies. These are
estimated in the selection sample of 24,003 observations. Consistent with
random assignment of alleged offenders to judges on duty within each
district, the means of the characteristics of the cases standing in front of
liberal and conservative judges are remarkably similar.
Alleged offenders across the high-EM and low-EM samples have sim-

ilar dates of entry into the supervision of the penal system and are heard
in courts of similar size. They are predominantly Argentine ð98 percentÞ;
on average, they enter supervision when they are 25.3 years old; and
approximately one in four have a previous entry to the province’s Peni-
26 We note that some garantista judges have argued that it is unconstitutional to use
either dimension as a criterion in the allocation of EM ðe.g., see the quotation of Judge
Schiavo in Sec. II.B aboveÞ.

27 As the distribution of the instrument is strongly asymmetric, with many observations
at zero, we use the median as a measure of centrality. Similar results are obtained using
the mean ðin fact, there are no significant differences among the 23 categoriesÞ.
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tentiary Service. Given that some offenders have multiple previous en-
tries, the average number of previous imprisonments is 0.4 ðthis includes

criminal recidivism after prison 51
both previous entries that end up in a final sentence and entries in
which the individual spent all his time in pretrial imprisonmentÞ. Again,
the difference is not significant across cases standing before judges with
low EM and high EM rates. For a subsample of 14,635 observations, we also
have an indicator of the alleged offender’s profession, which is matched
to the average income that this profession earns in the General House-
hold Survey. Although care should be exercised given the imprecise
nature of these data, column 3 reports no significant difference across
the high- and low-EM samples. An indicator of whether the alleged of-
fender has a spouse or partner is available for a subsample of 19,697
observations and also reveals no significant differences across columns 1
and 2.
The cases standing before the two types of judges involve very similar

alleged offenses. The difference is significant in only one category, and it
is small in size. Furthermore, it does not appear to involve a clear dif-
ference in severity and does not suggest that the distribution of crimes
in the cases faced by high-EM judges is dominated by less serious cases.
The final rows of table 3 investigate this further by comparing mea-
sures of the severity of the crime of the alleged offenders facing the two
groups of judges. The first threemeasures—serious crimes,middle crimes,
and minor crimes—reveal no differences. Specifically, minor crimes is a
dummy that equals one for prisoners whose most serious crime is larceny,
attempted larceny, or other minor crimes and zero for any other crime.
There are no significant differences. Note that this test also provides indi-
rect evidence on the differential use of bail because cases in which bail
was granted do not enter our database. If bail were in fact in widespread
use, liberal judges would presumably tend to use it more frequently, so
that minor crimes should be higher for conservative judges. The differ-
ence ð9 percent vs. 8 percentÞ is consistent with this hypothesis, although
it is small and not statistically significant.

C. Empirical Strategy
We compare the recidivism rate of the EM and prison population run-
ning the following regression model:

Ri 5 a 1 bEMi 1 εi ; ð1Þ

where Ri is a dummy variable that indicates whether individual i went
back to detention in the Province of Buenos Aires after his release, and
EMi is a dummy variable that indicates whether individual i was in the
electronic monitoring group. We also include as controls type of crime
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dummies, age, age squared, Argentine, number of previous imprison-
ments, judicial district dummies, and year dummies ðalthough note that

54 journal of political economy
in the recidivism regressions the sample is already matched following
some of these same variablesÞ. Robust standard errors are clustered at
the judicial district level ðsee Bester, Randi, and Conley 2011; results are
similar when we use clusters at the judge levelÞ.
An obvious concern with this strategy is that the allocation of EM to

offenders is potentially nonrandom. In particular, the concern is that
judges try to assign EM to individuals who have a “kind” type or have a
lower risk of reoffending following release, so that any difference in the
recidivism rates across the EM and prison samples simply captures suc-
cess at the selection stage. In order to deal with the possibility that such
unobservable traits bias the OLS estimate, we rely on an instrumental
variables ðIVÞ approach, using an indicator of the judge’s ideology as
the instrument. The main instrument we use is % judge sent to EM,
the percentage of alleged offenders whom this judge has placed on
EM, excluding the individual in question. Given random assignment of
alleged offenders to judges within each judicial district, we interpret
the IV estimate as the causal effect of EM assignment on recidivism. We
also introduce judge already used EM, a dummy variable for whether
the judge has previously sent an alleged offender to EM ðprior to facing
the offender in questionÞ, to capture a time dimension of ideology. In-
struments are calculated in the original database of 24,362 alleged of-
fenders.

IV. Results
As a benchmark it is helpful to note that, in the raw data, the prison
recidivism rate ði.e., the proportion of individuals released from prison
who have returned for another crimeÞ is 22.37 percent ð255/1,140Þ. It is
13.21 percent for the group of 386 alleged offenders released after
spending time under EM, for a difference of 9 percentage points. The
period over which we calculate the likelihood of recidivism varies across
individuals depending on how early they were released from penal su-
pervision ðbut note that the EM and prison samples are matchedÞ. The
end date is common to all individuals, as we collected our data in Oc-
tober 2007. On average, the postrelease period in our sample is 2.85
years.28
28 Thus, the average yearly recidivism rate for the prison sample ði.e., the proportion of
those released from prison who are back within a yearÞ is 7.8 5 22.37/2.85, while that for
the EM sample is 4.6 5 13.21/2.85.
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A. OLS ðand ProbitÞ Results
criminal recidivism after prison 55
Table 4 presents a set of basic OLS and probit results as reference.
Column 1 runs recidivism on a dummy indicating if the person was re-
leased from EM. The coefficient repeats the observation that the dif-
ference between the two groups is 9 percentage points. Column 2 pre-
sents a regression including the above-mentioned set of controls plus
judicial district and year dummies. The coefficient on EM does not
change ðthe sample is matched along these controls, with the exception
of the geographic and nationality informationÞ. Column 3 repeats the
exercise with a probit regression. Column 4 restricts the sample to alleged
offenders accused of aggravated robbery, themost common type of crime
ðand one for which bail, by and large, is not allowedÞ, and finds simi-
lar results.
Note that the judge’s decision for pretrial imprisonment involves

relatively little information ðas compared, e.g., to a sentencing decisionÞ.
Thus, it is possible to argue that the judge does not have much more
information than that included in these regressions, pointing to a causal
interpretation of the OLS coefficient. While the formal evidence sup-
ports this interpretation, it is worth noting that the Buenos Aires legal
system has the peculiarity that it does not pass sentence for the majority
of alleged offenders. Thus, for all intents and purposes, pretrial im-
prisonment is the key legal decision affecting alleged offenders; so, in-
formally, it is possible that judges gather more information than that
available in the judicial files.
Note that the extent of selection can be studied ðalbeit indirectlyÞ by

including in column 5 in table 4 an indicator for whether the judge has
ever used EM. Indeed, there are three groups in the sample: those who
were assigned to EM, those who went to prison sent by a judge who uses
EM, and those sent to prison by a judge who never used EM. If judges
who use EM in fact select the good types ðlow recidivism riskÞ for treat-
ment with EM, then those standing before that same judge who were
not selected for EM should be bad types ðhigh recidivismÞ. In particular,
their average type should be worse than the average type of the con-
servative judges who did zero selection. In other words, the point esti-
mate on the dummy judge ever used EM should be positive ðas the base
category is those who were sent to prison by judges who never selected
anyone for EMÞ. Instead, this dummy variable is insignificant, with a
point estimate of 20.02. Thus, the implied estimate of the difference in
recidivism across former prisoners who stood before the two different
types of judges ðexcluding those who received EMÞ is suggestive of no
selection on the part of judges ðalthough, of course, the size of the EM
program would have to be larger for this test to be convincing; when we
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restrict attention to judges with relatively few cases so as to avoid this
problem, we reach similar conclusionsÞ.29

58 journal of political economy
B. Using Judge Ideology to Estimate the Effect of EM on Recidivism
Column 1 in table 5 uses judge dummies as an instrument ðthe F - statistic
for the joint significance is 4.36Þ. There are 172 judges in this sample, so
this approach has limitations. Column 2 in table 5 uses as an instrument
% judge sent to EM, the percentage of offenders whom the judge sent to
electronic monitoring ðexcluding each particular offenderÞ. We calcu-
late these percentages using the full sample of 24,362 offenders and
restrict attention to judges with more than 10 offenders. The coefficient is
still negative and significant and somewhat larger in absolute size than
the OLS estimate, implying a reduction of about 59 percent of the raw
recidivism rate following prison. The instrument is highly significant in
the first stage.
Column 3 adds a different dimension of ideology depending on how

early the judge started using EM. Both instruments are statistically sig-
nificant in the first stage. The second stage shows a negative and sig-
nificant effect of EM on recidivism of20.16. We cannot reject equality of
the OLS and two-stage least squares ð2SLSÞ estimators at standard con-
fidence levels. In column 4, we combine these two instruments in an IV
probit regression, with similar results. Finally, in column 5, we run the
same first-stage regression of column 3 not in the recidivism sample of
1,503 observations but in the full sample of alleged offenders of the
Buenos Aires penitentiary system where EM bracelets are actually as-
signed ðexactly the regression in col. 5 of table 2Þ. We then use the pre-
dicted EM assignment from this full-sample regression as an instrument
for EM in our recidivism sample.30 All these specifications show a nega-
tive and significant effect of EM on recidivism of between 11 and 16 per-
centage points. Even themost conservative estimate is a large effect: 11 per-
centage points represent a drop of approximately 48 percent of the base
recidivism rate of the prison sample. It translates into a difference of
3.85 percentage points in the average yearly recidivism rate for the two
samples ði.e., the proportion of those released from prison who are back
within a year is 7.84 5 22.37/2.85, while that for the EM sample is 3.99 5
11.37/2.85Þ.

29 Using the raw data to make the same point reveals that the recidivism rate for alleged

offenders under judges who never use EM is 22.8 percent ð104/457Þ. On the other hand,
for judges who used EM, the recidivism rates are 22.1 percent ð151/683Þ for alleged
offenders released from prison and 13.2 percent ð51/386Þ for alleged offenders released
from EM. Similar results are obtained if we use the median or the mean EM rate to classify
judges.

30 On generated instruments, see Wooldridge ð2002, 115–18Þ.
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One concern with these results is that, although EM could reduce
recidivism rates, perhaps those who do recidivate might perceive that

TABLE 5
Recidivism and Electronic Monitoring: IV Regressions

ð1Þ ð2Þ ð3Þ ð4Þ ð5Þ
Second stage:
Electronic monitoring 5 1 2.11**

ð2.25Þ
2.13**
ð2.33Þ

2.16**
ð2.29Þ

2.11***
ð2.66Þ

2.15**
ð2.33Þ

Adjusted R 2 .16 .16 .16 . . . .16
First stage:
Set of judge dummies? Yes
% judge sent to EM 3.09***

ð9.91Þ
2.94***
ð9.18Þ

3.11***
ð9.56Þ

Judge already used EM .05**
ð2.09Þ

.05
ð1.51Þ

Large-sample estimated
EM

4.73***
ð10.10Þ

Adjusted R 2 .30 .26 .26 . . . .26
Observations 1,503 1,503 1,503 1,494 1,503

Note.—Instrumental variables regressions ðIV probit in col. 4, 2SLS in the restÞ. The
dependent variable is a dummy that equals one if the offender went back to prison for a
new crime in the Province of Buenos Aires and zero otherwise. All the regressions include
as controls type of crime dummies, age, age squared, Argentine, number of previous
imprisonment, judicial district dummies, and year dummies. The sample is limited to
judges with at least 10 offenders in the full sample. In col. 1, the instruments are a set of
dummy variables indicating the judge that tried the offender. The F -statistic of the joint
significance test of all the dummies in the first stage is 4.36 ðsignificant at 1 percentÞ. In col.
2, the instrument is% judge sent to EM, the percentage of alleged offenders the judge sent
to EM, excluding him. This and all other instruments used in this table are calculated in
the original database of 24,362 alleged offenders. In col. 3, we add judge already used EM, a
dummy that equals one if, before the alleged offender, the judge has previously used EM
and equals zero otherwise. In col. 4, we again combine these two instruments in an IV
probit regression ðmarginal probit effects are presented for the second stageÞ. The same
first-stage regression of col. 3 is run in the full sample of 24,362 individuals ðsee col. 5 of
table 2Þ, and the predicted EM assignment is the instrument used in col. 5. Absolute values
of robust t - ðor z -Þ statistics are in parentheses. Standard errors are clustered at the judicial
district level.
** Significant at 5 percent.
*** Significant at 1 percent.

criminal recidivism after prison 59
“they got it cheap” and then commit harsher crimes ða weakening of the
specific deterrence effectÞ. We can study this issue using the minimum
and maximum penalties established by the penal code for each type of
crime as a cardinal measure of crime severity, now for the recidivistic
crimes committed after release from EM or prison. We do not find sig-
nificant differences in the severity of the crimes committed following
release from prison or EM using the minimum sentence, the maximum
sentence, or the difference between the sentences for the original crime
and the new crime.
Table 6 presents tests exploring the robustness of our results. Col-

umns 1–3 include additional information. Column 1 includes our mea-
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TABLE 6
Recidivism and Electronic Monitoring: Robustness

ð1Þ ð2Þ ð3Þ ð4Þ ð5Þ
Second stage:
Electronic monitoring 5 1 2.23***

ð3.13Þ
2.14
ð1.70Þ

2.15*
ð1.92Þ

2.18*
ð1.87Þ

2.21
ð1.55Þ

Income-profession 4.47e205**
ð2.67Þ

Family visits 5 1 .04
ð.97Þ

Spouse 5 1 .04
ð1.61Þ

Total detention length 1.19e204*
ð1.96Þ

Total detention length2 24.12e208
ð1.15Þ

Adjusted R2 .14 .15 .16 .17 .16
First stage:
% judge sent to EM 3.28***

ð8.37Þ
3.36***

ð10.05Þ
2.93***
ð9.17Þ

2.71***
ð6.98Þ

2.90***
ð8.52Þ

Judge already used EM .03
ð1.05Þ

2.02
ð.77Þ

.06**
ð2.36Þ

.09***
ð2.66Þ

.05**
ð2.08Þ

Adjusted R2 .28 .36 .26 .26 .25
Observations 941 1,147 1,503 829 1,441

Note.—IV regressions based on col. 3 of table 5. The instruments are% judge sent to EM
ðthe percentage of alleged offenders the judge sent to EM, excluding himÞ and judge
already used EM ða dummy that equals one if, before the alleged offender, the judge has
previously used EM and equals zero otherwiseÞ. Both instruments are calculated in the
original database of 24,362 alleged offenders. The dependent variable is a dummy that
equals one if the offender went back to prison for a new crime in the Province of Buenos
Aires and zero otherwise. All the regressions include as controls type of crime dummies,
age, age squared, Argentine, number of previous imprisonments, judicial district dummies,
and year dummies. The sample is limited to judges with at least 10 offenders in the full
sample. In col. 4, we consider only aggravated robbery. In col. 5, the sample excludes
escapees. Income-profession is an estimate based on reported profession, using the Gen-
eral Household Survey. Spouse is an indicator if the alleged offender has a wife or partner.
Family visits is an indicator that equals one if the prisoner receives a family visit. Total
detention length is the total amount of time under detention in prison or EM. Absolute
values of robust t-statistics are in parentheses. Standard errors are clustered at the judicial
district level.
* Significant at 10 percent.
** Significant at 5 percent.
*** Significant at 1 percent.

sure of income, while column 2 attempts to control for the individual’s
family situation by including an indicator for whether the individual

60 journal of political economy
has a spouse and an indicator for whether relatives visit the alleged of-
fender in prison. The results are consistent, but we note that the number
of observations drops. Column 3 includes controls for the total extension
of pretrial detention ðand a squared termÞ, with similar results. Column 4
repeats the basic regression in a sample that includes only those accused
of aggravated robbery, the most common type of crime. The results are
broadly similar. Finally, in column 5 we exclude alleged offenders who es-
capewhileonEM,withagainbroadly similar results ðestimationby IVprobit
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reveals a smaller coefficient, significant at the 10 percent level; see also Sec.
V.AÞ.31

criminal recidivism after prison 61
Finally, in table 7 we consider a natural hypothesis: that EM causes
lower recidivism within the EM sample. Indeed, the 386 individuals in
our EM sample differ in the amount of time they spend on EM, with
some alleged offenders spending no time in prison and others spending
as much as 98 percent ð286 days out of 293 in detention before being
releasedÞ.32 One advantage of this comparison is that it involves groups
that were all assigned to EM, so the problem of selection is less relevant.
The raw data are consistent with the theory that EM leads to less recid-
ivism, perhaps because it is less brutal than prison: when we split the
sample of 386 in half using the proportion of time under supervision
spent on EM, we find that those who spent a relatively large proportion
on EM had a recidivism rate of 9.8 percent ð19/193Þ, whereas those who
spent relatively little time on EM ðand more in prisonÞ had a raw re-
cidivism rate of 16.6 percent ð32/193Þ. For reference, the raw recidivism
rate of the prison sample is 22.4 percent. In column 1 of table 7 we in-
clude a simple OLS regression of recidivism on the proportion of time
under supervision spent on EM, revealing, as expected, a negative re-
lationship. Unfortunately, it is not statistically significant at conven-
tional levels ðsignificant at 11 percentÞ, so the evidence in favor of this
hypothesis, once controls are included, is only suggestive.

V. Discussion
A. Escape

Within our EM sample, 17 percent ð66 out of 386 individualsÞ fled from
the supervision of the penal system by breaking their electronic brace-
lets.33 Interestingly, escape occurs at a lower rate for the group that never

31 We had also excluded ðsee Sec. II.AÞ seven individuals who spent time under EM but
later went back to prison ðeither because they received a final sentence or because of
32 The average spell on EM for the sample that spent time in prison is 376 days ðstan-
dard deviation 301Þ, while the average spell for those who went directly to EM is 487 days
ðstandard deviation 404Þ.

33 Given how easy escape is, the seriousness of the original crimes in the EM sample, and
the low apprehension rates, this seems a remarkably low number, which may be of broader
interest for criminologists. The average spell on EM for those who escape is 211 days ðstan-
dard deviation 246Þ.

misconductÞ. Note that they may distort our estimates if they are particularly “bad types.”
However, a really bad type would escape supervision altogether and avoid being resent to
prison. Escapees do not pose a problem as they count when they commit new crimes ðsee
the discussion belowÞ. We run robustness tests including the seven “returnees” and find
that even with the most pessimistic assumptions the main results are unaffected. As a back-
of-the-envelope illustration, note that if we assume that the seven of them recidivate ði.e.,
commit a crime and are imprisonedÞ at the rate of the prison sample, the recidivism of the
EM sample would rise to 13.4 percent ðfrom 13.21 percentÞ. Assuming a 100 percent
recidivism rate, the average EM rate rises to 14.8 percent, so the difference in the raw rates
would be 7.2 points ðinstead of 9Þ.
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went to prison, 13 percent ð20/153Þ, than for the group that spent some
time in prison, 20 percent ð46/233Þ. Instead, there are no registered es-

TABLE 7
Recidivism and Escape within EM

Recidivism
ð1Þ

Recidivism
ð2Þ

Escape
ð3Þ

EM detention length/total detention
length—prison or EM

2.08
ð1.72Þ

Attempted homicide 5 1 .11
ð.73Þ

.10
ð.67Þ

2.09
ð.93Þ

Sexual offenses 5 1 .14
ð.87Þ

.13
ð.82Þ

.22
ð1.32Þ

Other serious crimes 5 1 2.08
ð1.00Þ

2.09
ð.96Þ

.17
ð.86Þ

Aggravated robbery 5 1 .01
ð.22Þ

.01
ð.11Þ

.00
ð.05Þ

Attempted aggravated robbery 5 1 .07
ð.68Þ

.06
ð.58Þ

2.09
ð1.25Þ

Robbery 5 1 .14
ð1.68Þ

.14
ð1.51Þ

2.05
ð.27Þ

Attempted robbery 5 1 2.03
ð.34Þ

2.04
ð.52Þ

2.01
ð.15Þ

Possession of firearms 5 1 2.01
ð.47Þ

2.03
ð1.28Þ

.05
ð.39Þ

Larceny/attempted larceny 5 1 2.11
ð.76Þ

2.13
ð.90Þ

.08
ð.45Þ

Other minor crimes 5 1 2.04
ð.81Þ

2.05
ð.99Þ

2.07
ð.80Þ

Previous imprisonments ðno.Þ .11***
ð4.14Þ

.12***
ð4.25Þ

.13*
ð1.84Þ

Age 23.91e205
ð.50Þ

24.43e205
ð.54Þ

1.90e205
ð.23Þ

ðAgeÞ2 9.64e210
ð.24Þ

1.26e209
ð.30Þ

22.22e209
ð.55Þ

Argentine 5 1 .23*
ð2.01Þ

.21
ð1.74Þ

.11
ð1.30Þ

Judicial district dummies? Yes Yes Yes
Year dummies? Yes Yes Yes
Adjusted R 2 .15 .14 .03
Observations 386 386 386

Note.—OLS regressions, only for alleged offenders released from EM. In cols. 1 and 2,
the dependent variable is a dummy that equals one if the offender went back to prison for a
new crime in the Province of Buenos Aires after release and zero otherwise. The dependent
variable in col. 3 is a dummy that equals one if the offender escaped from the EM system
and zero otherwise. Absolute values of robust t -statistics are in parentheses. Standard errors
are clustered at the judicial district level.
* Significant at 10 percent.
*** Significant at 1 percent.

62 journal of political economy
capes from prison in our sample.
Note that our recidivism estimates already incorporate the presence

of escapees. When an escapee reoffends and is apprehended, he is
counted as a recidivist in our sample. Indeed, 18 of the 66 who escaped
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were apprehended again ð11 within a yearÞ, for a recidivism rate of over
27 percent. This does not count as a crime the act of escaping ðother-
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wise the rate would be 100 percent by constructionÞ.34 The high recidi-
vism rate of escapees is consistent with the larger coefficient in column
5 in table 6 above, which is simply the basic IV regression in the paper,
but simply excluding escapees from EM.
We also studied the hypothesis that those escaping from EM reof-

fended with harsher crimes. For example, we examined if the serious-
ness of the crimes committed by escapees had increased relative to their
original crime or relative to other groups ðsuch as alleged offenders for-
merly on EM or formerly in prisonÞ using measures constructed with the
minimum penalty established by the penal code for each type of crime.
The effects we found were not statistically significant. The same is true
when we construct the measure of severity of the crime using other di-
mensions ðe.g., the maximum penaltyÞ.
In columns 2 and 3 of table 7, we analyze within the EM sample how

the variables that are available to the judge ðat least in principleÞ at the
time of the EM allocation decision can predict recidivism and evasion.
The results show that previous imprisonment is a significant predictor
of both recidivism and evasion within the EM sample. Still, mandating
EM for offenders with a previous criminal record could be defended if
it were particularly effective in reducing their recidivism. However, we
could not find evidence of this ðwe could not reject the hypothesis of
equal effect of EM across the group with prior imprisonment and the
rest of the sample; results available on requestÞ. Thus, table 7 suggests
that a reasonable assignment rule would have excluded offenders with
a previous criminal record from the small EM program.
We note that there is no effect of the seriousness of the alleged of-

fense on escape and recidivism. Still we expect a reasonable assignment
rule to exclude offenders accused of serious crimes because there is by
now some evidence of the negative political repercussions when they es-
cape and reoffend. A good example is the Buenos Aires system: in Au-
gust 2008, the EM program was criticized ðand later on suspendedÞ after
one Angel Fernandez escaped EM and killed a family of four ðchildren
aged 8 and 10Þ in an episode known as the “Campana massacre.” Fer-
nandez was detained under EM accused of illegal possession of a hand-
gun but had a prior entry into the penal system: in 1987 he had been
convicted to 25 years in prison for robbery and rape, followed by triple
murder, but had been released after only 15 years. Similar repercussions

34 A different potential problem concerns differential geographic movements of escap-

ees vs. those released from prison. Escapees are theoretically ðwe do not have evidence on
thisÞ less likely to move around ðlocally or to other countriesÞ as this would make them
vulnerable to routine checks by the police.
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occurred in the United Kingdom in 2003 and Colombia in 2010 when
offenders under EM reoffended.35
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B. Welfare
A full derivation of the welfare effects of adopting an EM program is
beyond the scope of this paper. However, given that the main parame-
ter we estimate has a central role in such an exercise, we can provide a
back-of-the-envelope calculation for the short-run welfare implications
of EM. We note, however, that some of the issues we ignore ðsuch as the
value to society of having a more humane penal systemÞ are potentially
very important.36

A simple starting point is DW, the change in welfare when an alleged
offender is assigned EM instead of prison. This is simply the difference
in the expected values of the decision to detain in prison versus EM,
DW 5 EVEM 2 EVp, considered over two periods that differ in length ðthe
first, which is intended supervision, and the second, which follows re-
leaseÞ. We are ignoring changes in future behavior ðbeyond the second
periodÞ, so this measure concerns only short-run welfare effects. Each of
these two expected values depends on the fiscal cost and the value of
incapacitation during the period of detention and on the expected so-
cial benefit following release. In a given period, the latter is simply the
cost of the total number of crimes suffered by victims ðV 5 nvÞ for the
fraction that recidivates ðrÞ, or 2riV t, for i5 prison, EM, or escape. This
ignores the value of legal work because individuals in our sample have
very low wages and employment rates, although the social value of EM
might be higher if we allow a labor supply channel whereby alleged
offenders on lower future recidivism can be expected to earn higher
income. And it assumes, following the evidence presented, that serious-
ness of the crime does not differ following release from EM versus prison
ðor escapeÞ.
Thus, the expected value of prison is

EVp 5 2Cp 2 drpV 2;

35
 For theUnitedKingdom, seeNellis ð2006Þ and “Criminal RemovedTag beforeHorrific
Murder” ðRochdale Observer, March 22, 2005Þ. For Colombia, see “Police Caught a Man Who
ViolatedDetention under ElectronicMonitoring” ðElespectador.com, Colombia,March 24,
2010Þ.

36 Quantifying the benefit to society of having amore civilized penal system is difficult, in
part, because it depends on the type of beliefs that prevail in society. For work explaining
why people who believe that effort pays ðrather than “it’s all luck”Þ tend to support harsher
punishments, see Di Tella and Dubra ð2008Þ.
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where the first term is the fiscal cost of prison while imprisonment lasts
and the second is the expected benefit to society once the alleged of-
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fender is free ðdiscounted by dÞ.
The expected value of EM is calculated in a similar way, adjusting for

the lower estimated rate of recidivism and the fact that incapacitation
is incomplete because a fraction e of those on EM escape ðwhich to sim-
plify is assumed to happen immediately after being placed on EMÞ:

EVEM 5 ð12 eÞð2CEM 2 drEMV 2Þ1 eð2Ce 2 reV 1 2 dreV 2Þ:

Note that we are assuming that escaped or released alleged offenders who
commit crimes are not arrested and imprisoned during the first period of
freedom.37 The informal data we obtained suggest that there are no fiscal
gains from escape ðso that Ce 5 CEM Þ. Substituting, we find that the benefit
from sending an alleged offender to EM instead of prison is

DW 5 2CEM 1 Cp 1 dV 2frp 2 ½ð12 eÞrEM 1 ere �g2 V 1ere ;

where the first two terms are the fiscal gain, the third term is the gain in
lower future victimization, and the fourth term is the loss in lower current
incapacitation. The fiscal gain can be estimated at US$15,840. The reason
is that the cost of prison per inmate per day in the Province of Buenos
Aires during this period can be estimated at 34 dollars per day ðcalcu-
lations based on Centro de Estudios Legales y Sociales ½2011� and Go-
bierno de la Provincia de Buenos Aires ½2011�Þ. In contrast, the EM fee
paid per bracelet by the provincial government to the private EM provider
was approximately $10 per day. The average detention length in our sam-
ple of EM offenders is 660 days, so this is used as the length of the first
period ði.e., the period of intended supervisionÞ. This means that the EM
program induced a direct fiscal savings of $15,840 ð5 660 days � the cost
difference, which is estimated at $24Þ. These numbers probably underes-
timate the fiscal gains of EM relative to prison because the latter in
Argentina appear to be run on the cheap ðe.g., they have a very low staff
to inmate ratio relative to federal prisons or US standardsÞ. Furthermore,

37
 This is only mildly consistent with our data: four out of the 20 alleged offenders who
went directly to EM and escaped were arrested in the first period. Note that, since our
simulations have all the escapees committing a crime and never being caught, our choice
to ignore the capture of escapees biases our calculations toward understating the gains
from EM.
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the EM program is the first ðand onlyÞ in the country ðso that compe-
tition between providers could be expected to lower the EM costÞ, and its
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size appears to be small ðwith fixed costs divided by only a small number of
braceletsÞ.38
The gain in lower future victimization ðduring the first period fol-

lowing releaseÞ is estimated at $8,056. The calculation starts by assuming
a discount factor of 1. It then comes to a value for v using an estimate of
the dollar cost to the victims of crime in Argentina appearing in Ron-
coni ð2009Þ. Employing victimization surveys and different data sources,
he estimates the material losses for robbery at $508. This number can be
extrapolated for an estimated value of the average crime in our sample
of $340.39 Before coming to an estimate for the total number of crimes,
we note that we have an empirical estimate for Ri , the detected recidi-
vism rate ðthe expression above contains ri , the real recidivism rate, with
ri 5 Ri=d, where d is the “detection” rateÞ. Thus, it is more convenient to
use an estimate of the number of crimes per detected criminal. There are
several ways to get at this number. One simple approach starts with the
number of reported crimes from the official data and then uses the rate
of reporting ðfrom victimizations surveysÞ to reach the total number of
crimes per year in the Province of Buenos Aires. For 2008, this is equal to
593,430 new crimes per year ðMinisterio de Justicia 2008Þ. Under some
simplifying assumptions, this number can be divided by 11,420, which is
the number of new entries into the Buenos Aires penitentiary system, for
a total of 51.96 crimes per detected criminal per year.40 Extrapolating,
during the 2.85 years of release after supervision, the average number of
crimes that a released criminal is expected to commit is 148.1. For the
difference in detected recidivism rates for the period following intended
supervision, rp 2 ½ð12 eÞrEM 1 ere �, we use our key IV estimate, which

38
 For the United States, e.g., Aos et al. ð2006Þ estimate the operating cost of impris-
onment at $62 per day ðPew Charitable Trusts ½2010� estimates the daily imprisonment cost
in the United States at $80Þ. Instead, they report that an average EM program costs less
than $4 per offender. Another example is from the state of Washington, where the cost of
EM is $5.75, while the cost of a place in jail is about $61 per day. For the United Kingdom,
the fiscal costs of EM have been on a downward trend and represent about 20 percent of
the cost of custody ðNational Audit Office 2006Þ.

39 One way to extrapolate beyond robberies is to construct the cost for each crime cate-
gory using the length of the punishment for each type of crime as a proxy for its severity and
then use the observed distribution of crimes after prison in our sample. In this way we come
to the expected cost to the victim of one typical crime of $340.

40 The victimization surveys come from Laboratorio de Investigaciones sobre Crimen,
Instituciones y Polı́ticas ð2006, 2007Þ, and the official data are from Ministerio de Justicia
ð2008Þ. The rate of reporting ðtypically below 50 percentÞ is comparable to what has been
reported in prior work ðthe very high reporting rate for auto theft is driven by the formal
requests for making insurance claims; see Soares and Naritomi ½2010� for a discussion of
the determinants of reporting ratesÞ.
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includes escapees. This is column 3 in table 5, suggesting that the dif-
ference in recidivism rates is 16 percentage points. After substitution in
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the expression for the second term above, we arrive at $8,056.41

Finally, using an assumption of a 100 percent reoffense rate for es-
capees, we can use these data to calculate the third term ðthe loss orig-
inating in the escapes of alleged offenders during 1.81 years, which is the
average duration of detention in our sample, i.e., from lower current
incapacitationÞ at $5,436. Thus, the total benefit of sending an alleged
offender to EM ðinstead of prisonÞ over the ensuing 4.66 years is $18,460
ðor 2.4 times the average GDP per capita in 2009Þ.42
This calculation ignores all the police and judicial costs originated by

any changes in criminal activity. It also ignores all the public and private
pecuniary prevention costs triggered by any variation in crime, as well
as the welfare cost of nonpecuniary prevention measures incurred by
citizens ðfor evidence of such adaptation by potential victims across in-
come groups in Buenos Aires during this period, see Di Tella, Galiani,
and Schargrodsky ½2010�Þ.
A potentially significant omission from this welfare calculation is the

possibility that substitution of EM for prison might lead to reduced gen-
eral deterrence. Although such effects might be minor with a small pro-
gram like the one implemented in Buenos Aires, they are more likely to
appear if the EM program is expanded.43 Such reduced deterrence might

41
 We assume that arrest rates, conditional on having committed a crime, are similar for
the two samples ðon the “gambler’s fallacy” applied to criminals—whereby apprehended
offenders think that they will have better chances of avoiding capture in the future—see
Clotfelter and Cook ½1993� and Pogarsky and Piquero ½2003�Þ. However, if the EM sample
has given out more information to the penal system ðe.g., an address or family contactsÞ,
then the EM sample would be more likely to be rearrested, so the correlation presented in
this paper could be an underestimate of the true causal effect. Our sources report that this
is not the case because, in their opinion, police investigations are infrequent. Alternatively,
we could assume that the prison sample also includes two subgroups ðthe “nervous,” who
would have escaped if they could and hence behave like the escapees, and the “calm”Þ. In
that case, the gain in lower future victimization would be dV 2½ð12 eÞðrp 2 rEM Þ�. Thus, using
the IV estimate once escapees are excluded from col. 5 in table 6 and the observed escape
rate of 17 percent, we obtain a somewhat larger estimate for the gain in lower future vic-
timization of $8,776.

42 The per capita GDP for Argentina for 2009 was $7,732. Source: International Mone-
tary Fund, World Economic Outlook.

43 Note, however, that some of the best evidence available in the literature concerns
specific deterrence ðsee, e.g., Drago, Galbiati, and Vertova 2009Þ. Lee and McCrary ð2009Þ
discuss some of the limitations of earlier work on general deterrence and present evidence
consistent with myopic behavior on the part of offenders. Finally, Anderson ð2002Þ reports
that the majority of the convicted criminals he interviewed declared to have given little
thought to the likely punishment if convicted. Indeed, he finds that 53 percent either did
not know the punishment or did not think about it, while 76 percent of the sample lacks
information on at least one of the elements judged necessary to have a rational response to
punishment.
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be balanced if a cheaper, more humane form of punishment invites so-
ciety to expand the program, resulting in a net increase in the number of

68 journal of political economy
people under the supervision of the penal system.

VI. Conclusion
All societiesmust decide what to do with those who commit crimes.While
a standard approach for centuries has been to incarcerate offenders, an
intriguing recent proposal is to use electronic bracelets to monitor of-
fenders from a remote location. As the fiscal burden of the prison pop-
ulation has increased and as the electronic monitoring technology has
become cheaper and safer ðnew devices can include GPS tracking, voice
recognition, and transdermal measurement of alcohol and drug con-
sumptionÞ, many countries have considered the adoption of these new
technologies. Indeed, at least since Jeremy Bentham, who in 1791 pro-
posed the panopticon ða glass prison where inmates could be watched
continually by guards who could not be seen; see fig. 3Þ, society has con-
sidered how technological and institutional advances could be used to
substitute for standard prisons. In this paper we seek to contribute to
this debate by providing an estimate of the effect on recidivism of hav-
ing a person serve time under electronic surveillance instead of prison.
Previous work evaluating the effects of electronic monitoring is in-

conclusive ðsee, e.g., Renzema and Mayo-Wilson 2005; Aos et al. 2006Þ.
One of the key challenges faced is that, ideally, we would like to compare
similar individuals after their release from EM and prison. This is rarely
observed in practice because judicial allocation decisions are obviously
influenced by the offender’s perceived “meanness” and risk of recidi-
vism. This, after all, is part of the reason why countries have a legal sys-
tem. In this paper we exploit several peculiarities of the legal system
in Argentina to study the effect of an EM program, where it is used to
substitute for imprisonment of alleged offenders awaiting trial. Given
that the majority of alleged offenders never receive a final sentence,
the system of preventive imprisonment is a key part of the legal system.
This creates a unique opportunity to study the effects of big variation
in “incarceration” conditions on serious criminals. Alleged offenders are
randomly matched to judges with different propensities to use EM. Such
differences occur because standard ideological differences become exag-
gerated in Argentina when judges have to decide what to do with indi-
viduals caught in the act ðand hence likely to be guiltyÞ before evaluating
all the available evidence in a formal trial ðand therefore presumed in-
nocentÞ, and where the alternative to EM is confinement in overcrowded
prisons with very poor conditions. In fact, liberal-leaning judges have
allocated EM to individuals accused of very serious crimes ðincluding ho-
micideÞ and with prior records of imprisonment. Moreover, they have
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done so with some regularity, while others have never done it since the
start of the EM program.

FIG. 3.—Panopticon blueprint, by Jeremy Bentham ð1791Þ, drawn by Willey Reveley. A
type of prison that allowed prisoners to be monitored at all times ðwithout their being
aware of when they are being watchedÞ. Bentham himself described the panopticon as “a
new mode of obtaining power of mind over mind, in a quantity hitherto without example.”

criminal recidivism after prison 69
Exploiting random assignment to judges with differing inclinations to
assign EM, our main IV estimates suggest that treating alleged offenders
with electronic monitoring instead of prison induces a large and sig-
nificant reduction in recidivism of between 11 and 16 percentage points
ðwhich, conservatively, is a reduction of approximately 48 percent of the
raw recidivism rate following detention in prisonÞ. After including a
conservative estimate of the fiscal gains, the gains in lower future re-
cidivism, and the loss from the fact that a fraction of alleged offenders
on EM escape, we come to a value of placing an individual on EM instead
of prison of $18,460 ðor 2.4 times the average GDP per capitaÞ.
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