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ABSTRACT ARTICLE HISTORY
Noncustodial sanctions may present an attractive way to reduce  Received 22 March 2022
the prison population rate, but only when noncustodial sanc- ~ Accepted 7 March 2023

tions meet custodial ones in terms of deterring recidivism. Using KEYWORDS
administrative criminal records data of all individuals convicted Short-term imprisonment;
in the Netherlands in 2012, this study examines the effects of recidivism; instrumental
short-term imprisonment versus noncustodial sanctions on crime. variables

We employ an instrumental variables approach to account for

selection processes and to produce consistent estimates of the

effects of imprisonment. Findings indicate that being sentenced to

prison rather than a noncustodial sanction increases the prevalence

of recidivism by 10 percentage points and increases recidivism

rates by 1.07 registered crimes during a follow-up period of three

years. Treatment effect heterogeneity analyses show that the detri-

mental impact of imprisonment is most pronounced for first-time

prisoners, and adult offenders, compared to repeat prisoners and

young adult offenders.

Introduction

Reducing the prison population is one of the biggest challenges faced in the criminal
justice system across countries worldwide. There are many good reasons to exercise
restraint when it comes to imprisonment. For one, imprisoning people is an expensive
enterprise, and the costs of imprisonment typically weigh heavy on the criminal justice
budget (e.g. Phelps & Pager, 2016). To the extent that imprisonment maintains or
even increases marginalization of the imprisoned population following their release,
these direct costs may be dwarfed by imprisonment’s indirect societal costs (Kirk &
Wakefield, 2018; Kopf & Mowen, 2020). Given that there are serious doubts about
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both the crime preventive and rehabilitative effects of imprisonment, humanitarian
considerations also suggest that imprisonment is best used only as a last resort.

Strategies to effectively reduce the prison population depend on the sentencing
practices and inmate profile of the particular country. A country’s prison population
is affected by the number of individuals sentenced to prison, as well as the average
length of these prison sentences. Countries in which a large part of the prison pop-
ulation is serving long sentences would benefit most from initiating or expanding
early release programs. For countries in which most prisoners serve short sentences,
seeking noncustodial alternatives to imprisonment would be a more effective approach
(Diunkel, 2017). In fact, such noncustodial alternatives were first developed in Western
countries specifically on the assumption that even short prison spells may be “dam-
aging” and therefore should be avoided wherever possible (Killias et al., 2000).

Whether noncustodial alternatives to short-term imprisonment are a viable
option, depends in large part on the extent to which they are as successful as
short-term prison sentences in meeting the goals of punishment. Given their limited
duration, both the incapacitation and rehabilitation effects of short-term prison
sentences appear ancillary to their potential deterrent and retributive effects (Killias
et al., 2000; Wermink et al., 2013). A key question to be answered when contem-
plating the increased deployment of noncustodial sentences therefore relates to
the extent these sentences match their custodial counterparts in terms of deterring
future crimes.

The present study will examine specific deterrence, as measured by levels of repeat
offending following either a short-term prison sentence (i.e. with a maximum of
6 months) or a noncustodial equivalent. While abundant research has compared repeat
offending rates after custodial and noncustodial sentences, few of these studies meet
the mark of scientific rigor that would justify drawing substantive conclusions regard-
ing possibly differential deterrent effects of existing alternatives to imprisonment. The
present study uses longitudinal administrative conviction data on all individuals con-
victed by single sitting judges in the Netherlands in 2012 to estimate the effects of
noncustodial versus custodial sanctions on recidivism. It takes advantage of the
random assignment of cases to judges, and exploits judges’ different sentencing
tendencies as a source of exogenous variation in receipt of a custodial versus non-
custodial sanction. Random assignment ensures that defendants’ characteristics, crim-
inal histories, and offenses are evenly distributed (in expectation) across judges, which
means that any differences across defendants in the types of sanction they receive
are strictly a function of the judges who sentence them, rather than the particular
characteristics of their cases. Known as an instrumental variables design, it recovers
the causal effect of a sentence to a custodial sanction following conviction among
otherwise identical individuals who could have instead been sentenced to a noncus-
todial sanction, but for their random assignment to a “punitive” rather than “lenient”
judge to handle their case.

Theories of Imprisonment Effects

While reducing the prison population is a goal worthy of emulation, this must not
be at the expense of rising crime levels. Increased reoffending rates among those
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sentenced to noncustodial alternatives to short-term imprisonment would make a
reductionist policy less desirable, not to mention less politically palatable.

Theoretically, custodial sentences are typically perceived as one of the “harshest
punishments available in the sentencing arsenal of the modern state (Bagaric, 2020).
It follows that in terms of specific deterrence much is expected from custodial sen-
tences, though the typically high observed recidivism rates following imprisonment
readily caution against unrealistic expectations in this respect (Nagin et al., 2009). To
the extent that prison time is used for educational, vocational or treatment purposes,
a rehabilitative effect of custodial sentences might add to their crime preventive
effect. Custodial sentences however, may also have several collateral effects that may
offset some, if not all, of its beneficial effects. First and foremost, prisons are offender
convergence settings par excellence, providing a moral climate conducive to crime,
as well as access to the skills, accomplishments and opportunities needed to actually
engage in future criminal behavior (Damm & Gorinas, 2020). In addition, spending
time in custody may interfere with the individual’s conventional social bonds in ways
that enhance the likelihood of reoffending upon release (Kirk & Wakefield, 2018; Kopf
& Mowen, 2020). Having to spend time in prison may lead individuals to lose their
home, source of income and social support network. As such, custodial sentences
may increase the financial motivation to engage in crime, while at the same time
reduce the social barriers to do so. Finally, the stigma associated with being an
ex-prisoner may detrimentally impact the individual’s conventional opportunities (Pager
et al., 2009), rendering a life of crime an increasingly attractive and viable option.

The above arguments require nuance when it comes to short-term imprisonment.
For one, some noncustodial sentences can be rather punitive in nature, and those
undergoing noncustodial sentences report experiencing them as equally harsh or
even harsher than imprisonment (e.g. Petersilia & Deschenes, 1994). The deterrent
effects of both sentence types thus may differ less than commonly assumed. In addi-
tion, those serving short-term prison sentences are typically exempt from educational
or vocational programs that apply to those serving longer prison sentences (Pompoco
et al., 2017; RSJ, 2021). To the extent that noncustodial sentences pertain to commu-
nity service, the rehabilitative effect of noncustodial sentences—if anything—Ilikely
trumps that of short-term imprisonment. In terms of collateral effects, noncustodial
sentences may suffer less from the unintended detrimental effects than custodial
sentences. Noncustodial sentences avoid the criminal contagion effects that plague
imprisonment. Noncustodial sentences also do not interfere with existing conventional
bonds, as these sentences can be accomplished alongside working a regular job and
meeting other conventional social obligations. More so than imprisonment, noncus-
todial sentences can be kept from the public eye (e.g. fines, suspended sentences),
but even when involving a public component (e.g. community service), the social
mark of imprisonment might be worse than that of noncustodial sentences. To the
extent that continued social bonds and conventional opportunities stop the individual
from reoffending, noncustodial sentences might outperform custodial sentences in
this regard.

As the net effect of both custodial and noncustodial sentences represents an
amalgam of both intended and unintended, and rehabilitative and criminogenic
consequences of the particular sanction, it is difficult to predict which of the two is

”
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to be preferred in terms of preventing repeat offending. A substantive number of
studies have therefore aimed to empirically address this question.

Prior Empirical Research

A substantial amount of previous research has empirically compared reoffending following
custodial versus noncustodial sentences (Jonson, 2010; Smith et al., 2002; Villettaz et al,,
2006, 2015). In fact, a recent systematic review on the topic included a total of 116
studies, from 16 countries (Petrich et al, 2021). Still, only a minority of these studies
adopted an experimental or quasi-experimental design to control for potential selection
effects. The vast remainder of studies used regression-based designs or by-variable match-
ing to control for known confounders that might influence both the probability of receiv-
ing a particular sentence type as well as the likelihood of reoffending. Typically, these
latter studies were only able to control for the most obvious demographic characteristics
such as age and sex, and basic features of the individual’s criminal history. Quasi-experimental
studies using propensity score matching summarize individual profiles on many variables
into a single summary statistic (i.e. the propensity score). Consequently, these studies are
able to include many more individual and background characteristics. Yet, like regression
and by-variable matching, propensity scores are based on the limited range of observed
features typically available in large-scale datasets. As potentially many more characteristics
may influence the sentencing decision as well as the individual’s subsequent criminal
career development, these studies still potentially suffer from omitted variables bias.

Though smaller in magnitude than the effect found in less methodologically rigorous
studies, pooled evidence from experimental and quasi-experimental studies still suggests
that custodial sanctions perform significantly worse than noncustodial sanctions when
it comes to preventing repeat offending. Looking only at studies employing experimental
designs, Villettaz et al. (2015) find no statistically significant differences in reoffending
between custodial and noncustodial sentences, which they interpret as the differences
found in matching studies most likely still reflecting the assignment of individuals with
different personal and criminal profiles to different sanction modalities. Relevant to
efforts aimed at reducing the prison population, the overarching conclusion to be drawn
from previous empirical work is that noncustodial sentences seem to result in reoffend-
ing rates that are equal to, or even slightly lower than, custodial sentences.

Recently there is a small but growing number of studies that addresses selection
bias resulting from unobserved confounders by using random assignment of cases
to judges that differ in their levels of leniency, which provides a source of exogenous
variation in the type of sentence imposed following conviction. The review by Loeffler
and Nagin (2022) includes 13 studies using such instrumental variable (IV) designs,
while new IV-studies continue to be published (Eren & Mocran, 2021; Rahman &
Weatherburn, 2021), suggesting it has growing utility as a solution to the selection
bias problem.! The instrumental variable design used in this way resembles use of

TAmong the studies reviewed by Loeffler and Nagin (2022) are 8 that estimate the effect of a custodial
versus noncustodial sanction on recidivism, and an additional 5 that estimate the impact of pretrial de-
tention on recidivism. Given our interest is in the use of prison as a punishment, the former group of
studies is more directly relevant.
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an assignment lottery to determine a person’s eligibility for some form of treatment.
For example, it has been used to estimate the effect of Vietnam-era military service
on long-term earnings (Angrist, 1990), the impact of income on political attitudes
(Doherty et al., 2006), and the effect of prison sentence length on earnings (Kling,
2006), among many others.

Whereas matching relies on observed variables that are assumed to affect both
the likelihood of receiving a custodial sanction and the likelihood of recidivism upon
release, the influence of an instrumental variable on recidivism is assumed to be fully
mediated via its effect on selection into a particular sanction type. Propensity score
matching will control for hidden selection bias only to the extent that unmeasured
confounders are correlated with observed variables included in calculating the pro-
pensity score. In contrast, instrumental variable (IV) analysis compares groups of
offenders that differ in their likelihood of receiving a custodial or noncustodial sanction
only because their cases are dealt with by a different judge. Estimates of the effect
of custodial versus noncustodial sanctions are based on those offenders who would
have received a custodial sentence in the event their case had been dealt with by a
more punitive judge.

Table 1 provides a list of all studies known to the authors at the time of writing
that used (quasi-)random judge assignment to estimate the effect of custodial versus
noncustodial sanctions and some of their core features.? Most previous studies com-
pare imprisonment to probation in samples of adult offenders. Few studies compared
custodial sentences to some noncustodial sentence other than probation, or use
juvenile instead of adult samples. The results of these studies to some extent reflect
differences in sample selection, historical time and geographic place, and different
custodial and noncustodial regimes. Yet, the overall message from these studies is
that the majority finds imprisonment to have either no effect or an enhancing effect
on future criminal behavior compared to noncustodial alternatives. Only two prior
studies find imprisonment to reduce crime; one is on juveniles—a group not under
scrutiny here and only for property crime, nor for drug crime—the other is situated
in Norway, a country known for its focus on offender rehabilitation. Findings from
the latter study suggest that rather than deterrence, previously unemployed prisoners
in Norway benefit from the vocational training programs that Norwegian prisons offer.

Contribution of the Current Study

The present study adds to the extant literature in a number of ways. First, given
widespread use of short-term imprisonment in various sentencing contexts, there is
a surprising lack of analysis as to what the effects of short-term incarceration are on
recidivism. In various Western-European countries, such as the Netherlands, Germany,
Norway, Switzerland, and Denmark, a substantial share of those incarcerated serve

2While many jurisdictions use computerized “randomizers” in allocating cases to calendars or judges, judge
assignment is sometimes quasi-random, based on rotation systems or allowing some degree of discretion
to administrative personnel in overruling true random assignment to accommodate balancing of the
workflow (e.g. Green & Winik, 2010; Dobbie et al., 2018). Important for judge assignment to be valid as
an instrumental variable in these cases, is that despite not being truly random in a statistical sense, the
assignment of judges does not depend in any way on the characteristics of the case or the accused.
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prison sentences up to six months (Aebi & Delgrande, 2014). While in the US, prison
sentences tend to be considerably longer than in Western Europe, the number of US
citizens admitted to local jails greatly exceeds the number of those admitted to
prisons and the average length of stay in US jails is likewise brief (Western et al.,
2021). Short-term incarceration, whether experienced in prison or in jail, is thereby a
common judicial sanction of which the effects on recidivism are presently far from clear.

Second, we use data from the Netherlands where single sitting judges may impose
prison sentences up to one year (Art. 369 Dutch Code of Criminal Procedure). Within
this boundary, judges enjoy high levels of autonomy in determining both the length
and type of sanction. In the Netherlands, judges' sanctioning discretion is not con-
strained by sentencing grids or mandatory minimum sentences, thus observed dif-
ferences in punitivity can be taken to reflect personal preferences. Third, administrative
regulations prescribe the procedure of allocation of cases to judges within the district
court. Cases to be dealt with by single sitting judges are randomly assigned via an
automated process based on the court’s work schedule. Though true random assign-
ment is essential for judges to serve as an instrumental variable, prior work sometimes
relies on quasi-random assignment and therefore remains vulnerable to biased esti-
mates (also see Bhuller et al., 2020; Thorley, 2020).2 Fourth, although a limited number
of prior studies have used a similar strategy to isolate imprisonment effects, our study
is distinctive in that it compares imprisonment effects using multiple instrumental
variable estimators, including a judge leniency/punitivity measure (Dahl et al., 2014;
Dobbie et al., 2018).

Fifth, our data are from administrative records at the national level and thus appli-
cable to the full population and not an idiosyncratic subpopulation. The data also
include enough convicted offenders to study meaningful variation in imprisonment
effects, which we take advantage of to explore potentially heterogeneous effects
among different types of offenders. Addressing such variation is critical considering
that “incarceration likely exerts no single, uniform effect but rather different effects
depending on the counterfactual and the specific populations subject to incarceration
or to other types of sanctions” (Mears et al., 2015, p. 693). Yet, few studies system-
atically investigate such variable effects of imprisonment. Sixth, our study covers a
five-year follow-up period and uses both recidivism prevalence and recidivism inci-
dence as outcomes measures, and includes analyses in which the severity of recidivism
is taken into account.

Finally, pulling together all the features described above, our study provides causal
estimates of the impact of custodial versus noncustodial sanctions on recidivism in
a population of 16.75 million people in 2012—roughly the midpoint of the popula-
tions of lllinois and Florida in 2012 (the Netherlands would be the 5th most populous

3Thorley (2020) proposes speaking with individuals who are in charge of the case assignment process in
the court system. In our case, prior to data collection we consulted Prof. Pauline Schuyt, who has years
of personal experience serving as a judge, and hence has inside knowledge of the court. Also, attrition is
viewed as a potential driver of biased outcomes, in particular when missingness is correlated with the
recidivism outcomes. We use administrative data from the Netherlands which are known to be rich, of
high quality, and complete, and include common identifiers that can be used to link data from various
sources. Indeed, missing data is virtually non-existent in our dataset. We only excluded individuals to
account for mortality which appeared to be unrelated to other relevant observables including being im-
prisoned.
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state), but in 1/4 the area of those states and thus of considerably higher population
density than New Jersey, with a similar percentage white population as Pennsylvania
and a homicide rate like New Hampshire. It has long been an objective of sentencing
and corrections scholars to provide robust causal estimates of custodial punishments
relative to alternatives, and across many different contexts (Nagin et al., 2009; Petrich
et al, 2021; Villettaz et al., 2015). Hints from prior research that certain custodial
sanctions might backfire and paradoxically worsen public safety adds urgency to the
need to gather high-quality evidence on what the leading punishment alternatives
might entail.

Data and Method

To investigate our research questions, we analyze data from the “Life after Release
Study” (LRS), a full population national study of all offenders convicted by a judge
in the Netherlands in 2012 (Wermink & Blokland, 2019). This study was approved by
the Data and Ethics Committee from Leiden University, the Council for the Judiciary,
the Netherlands Ministry of Justice and Security, and the Public Prosecutor’s Office.

The data were made available by the Research and Documentation Centre of the
Netherlands Ministry of Justice and Security (WODC), and include defendant infor-
mation (ethnicity, sex, age), offense information (type of crime, number of crimes
committed), case information (imposed sentence), and criminal history information.
Recorded arrest histories were reconstructed for all convicted offenders using infor-
mation on every criminal case registered by the police at the Public Prosecutor’s
Office starting at age 12 (the minimum age of criminal responsibility in the Netherlands)
and ending in calendar year 2019.

This starting sample of convicted individuals was then merged to judge identifier
information by the Public Prosecutor’s Office as data files from the WODC do not
typically contain this information. We were granted access to this restricted judge
information specifically for the purpose of this study. The Public Prosecutor’s Office
was able to match data using common individual identifiers to no less than 99.8
percent of all cases, and 99.99 percent thereof included judge information resulting
in a sample that consists of 61,129 individuals. We further made various selections
to our dataset that invariably reduce the sample size eligible for further analysis. First,
cases with unknown or inconsistent sentencing outcomes were removed (N=1,119).
Second, all cases not disposed of by a single sitting judge in criminal courts were
removed (N=13,303) because they are either governed by special provisions in the
criminal code or they lack complete judge information. These cases primarily involved
cases disposed of by a panel of judges or by judges in juvenile court. Third, juveniles
younger than 18 and elderly older than 50 were removed (N=5,287). Fourth, prison
sentences longer than six months were excluded (N=162).* Fifth, measures and

4As of 1989, criminal courts in the Netherlands may impose community service orders of maximally 240 hours
only to replace an unconditional prison sanction of six months or less, as stated in the Penal Code. Since
the introduction of community sanctions as a primary penalty option in 2001, conversion keys in the
Netherlands also do not allow community services to replace prison terms exceeding six months. Prisoners
serving longer prison sentences (i.e. > than 6 months) may therefore not be truly “at risk” for at least some
noncustodial sentencing options and we exclude them from our main analyses. However, to be better able
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acquittals were removed (N=3) as well as cases with data quality problems due to
missing information (N=116). After applying our restrictions, our baseline analysis
sample consists of 735 judges and 41,139 unique defendants, of whom 6,564 (16%)
were sentenced to prison.

Measuring Recidivism

The outcome variable in our study is recidivism after custodial or noncustodial sanc-
tion. All registered offenses that resulted in a conviction (excluding acquittals and
technical waivers) after the index case are measured as recidivism, even when these
subsequent registrations took place in 2012. Our analysis measures the prevalence
and incidence of recidivism at 1, 3, and 5years after conviction and after prisoners
are released from prison.> We also compare the prevalence and incidence of recidivism
pre-sanction to prevalence and incidence of recidivism post-sanction to measure levels
of improvement as noncustodial and custodial sanctions may both deter recidivism,
but differ in the extent to which they are successful in doing so. In constructing our
outcome variable, we account for time spend incarcerated by multiplying the observed
number of registered crimes by the inverse of the proportion of the follow-up period
offenders were actually free to offend. This implies that we assume that individuals
would have been committing crimes at the same rate for the entire period had they
been on the street instead of in prison. For instance, if an individual commits two
crimes in a one-year follow-up period but was incarcerated for six months during
this time, we count 4 crimes (2/((360-180)/360)). Because we are faced with skewed
incidence outcome variables we transformed them by winsorizing at the 99th per-
centile. We further used date of death to account for mortality. Supplemental analyses
revealed that death is largely uncorrelated with other relevant observables, and that
imprisonment does not influence mortality for any of the follow-up times. Offenders
who pass away are therefore omitted for each follow-up period.

Focal Independent Variable

The IV-analysis compares sentencing outcomes for individuals assigned to judges with
different preferences to impose a prison sanction versus a noncustodial sanction.
Imprisonment includes all unconditional custodial sanctions that imply offenders’
reduced freedom of movement resulting from their placement in a residential setting
for a period of six months maximum. Noncustodial sanctions in turn are those

to compare our estimated effects of imprisonment with findings of prior empirical studies, and to indicate
whether our findings seem to be generalizable to longer prison sentences, in addition to the main anal-
yses, we present IV results for all prison sentences up to one year.

SEven though some studies measure the effects of imprisonment from the time of disposition (Harding
et al,, 2019), we focus on the effects after release because most prison sentences imposed are so short
that incapacitation does not seem to be a plausible aim of punishment among single sitting judges in
the Netherlands. Additional analyses in which the recidivism clock starts at the time of disposition show
that the effects of short-term imprisonment are the same up to one decimal place for all 2SLS recidivism
prevalence and incidence outcomes. This implies that incapacitation effects of short-term prison sentenc-
es are indeed negligible in the Netherlands, and that short-term imprisonment is criminogenic even when
incapacitation effects are taken into account. These results of this analysis are available upon request.
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sanctions not involving placement in a residential setting, which in the Dutch context
predominantly refer to suspended sentences, fines and community service orders.

Using Judges as Instruments

The setting of this study includes the criminal divisions of all district courts in the
Netherlands, which are governed by a uniform criminal procedure and national crim-
inal law. All cases are handled by professional career judges and public prosecutors
and the Dutch legal system is not jury based. This amounts to a caseload of 88,000
cases per year of which the vast majority is tried by single sitting judges (82%)
(Choenni et al., 2019). The instruments in the current study are single sitting judges
in the Netherlands who settled a case in 2012 in courts of first instance. Cases typ-
ically range from simple theft and minor drug possession to severe abuse and armed
robbery. Single sitting judges can impose penalties up to one year imprisonment.
Because the minimum term of a prison sentence in the Netherlands is one day and
presumptive guidelines are absent, single sitting judges in the Netherlands enjoy
broad discretionary powers in deciding over both the type and length of the sentence.
Our empirical strategy exploits variation between judges in the propensity to impose
a prison sentence to statistically isolate the influence of imprisonment on criminal
behavior after release (Angrist, 2006; Angrist & Krueger, 2001; Angrist & Pischke, 2009).

Administrative regulations in each court lay down the procedure of allocation of
cases to judges. Two types of cases are distinguished, namely those that need
tailor-made allocation and cases that do not. Tailor-made cases pertain to specific
complex categories of offending, such as human trafficking and large-scale fraud, and
are typically handled by teams of specialized judges. In contrast, allocation of judges
to cases handled by single sitting judges is unrelated to offense type.

Among single-sitting judges, new cases are randomly distributed within courts
based on the courts’ work schedule, or zittingsrooster. Because cases are randomly
allocated the chance to receive a certain sanction has an element of randomness.
This randomization ensures that imprisoned offenders and non-imprisoned offenders
are indistinguishable on all (un)observed characteristics that might be predictive of
behavioral outcomes after release. Using variation in sentencing across judges, there-
fore, allows controlling for both observed and unobserved differences between impris-
oned and non-imprisoned offenders. A balance test in which each observed covariate
was regressed on the set of dummy variables for the assigned judges confirmed that
the punitivity of a judge is indeed largely uncorrelated with defendant and case
characteristics that could affect recidivism (see Appendix, Table A1). This means that
our instrument complies with the “independence” assumption. Nevertheless, we control
for these observables in all instrumental variable models. Relatedly, the exclusion
restriction in our application assumes that judges only influence recidivism outcomes
via the imposed sanction. The exclusion restriction assumption is not empirically
testable. For instance, it could be violated if, irrespective of the sanction imposed,
the manner in which the judge treats the defendant strongly determines recidivism
outcomes. However, research on effects of perceived procedural justice on recidivism
suggests that such a scenario is unlikely (e.g. Yasrebi-De Kom et al., 2022). Moreover,
in order to threaten the validity of the current instrument, possible differences in the
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way defendants are treated by judges would also have to be strongly correlated with
their preference for a particular sentence. Based on prior work the exclusion-restriction
assumption is plausible in the case of judge IVs.

Because Dutch judges have considerable discretion in sentencing it is to be
expected that the severity of the imposed sentence varies systematically between
different judges. This variation is important, because the intuition behind our design
is to estimate the causal effect of interest (i.e. custodial vs. noncustodial sanction)
using the variation in the “treatment” produced by the instruments. To test this, judges
are ranked by punitivity estimated by the probability of imprisonment. As can be
observed in Figure 1, there is a wide spread in a judge’s tendency to incarcerate.

Also, we test whether the instruments are relevant by performing an F-test on the
coefficients of the instruments in the first-stage regression, also referred to as the
“relevance” assumption. The idea is that the instrument is relevant if it is strongly
correlated with sanction (i.e. imprisonment rather than a noncustodial sanction).
Typically, it is assumed that an instrument is ideal when the F-statistic exceeds 10
(Staiger & Stock, 1997). The F-statistic in our study is 5.50, but this is not necessarily
problematic (Angrist & Pischke, 2009). F-statistics lower than 10 are common in the
presence of many instruments, as is the case in our study and in prior criminological
work (see for instance Harding et al, 2017), as well as in econometrics in general
(e.g. Davies et al., 2014; Hansen & Kozbur, 2014). Given the potential problem of many
weak instruments, we present estimates of two other instrumental variable estimators
that are more robust to potentially weak instruments to check the robustness of our
results.

In line with prior work, we use the two-stage least-squares (2SLS) estimator for the
baseline model in which instruments are included as dummy variables (Harding et al.,
2017; Loeffler, 2013). In addition to 2SLS, we present estimates from two other esti-
mators that are available. The leading alternative estimator is the so-called limited
information maximum likelihood (LIML) estimator which is less sensitive to potentially
weak instruments. When there are many instruments, LIML tends to exhibit less bias

Figure 1. First stage—The probability of imprisonment by judge. Notes: The horizontal dashed
line is the sample mean imprisonment probability. The size of the circle is proportional to the
number of cases sentenced by each judge.
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than 2SLS. Additionally, we present judge stringency as the instrumental variable. This
approach aligns with Dahl et al. (2014), Dobbie et al. (2018), and Bhuller et al. (2020)
and does not directly include dummies for each judge, but uses a more aggregated
judge punitivity measure. We define judge punitivity as the share of imprisonment
sanctions allowed by a judge on all other cases apart from the one being considered
(i.e. a “leave-one-out” mean), and use this as an alternative instrument (first stage
F-statistic is 924.77). All models are estimated using ivregress in Stata version 15, and
condition on the effects of pre-sentence defendant, offense, case, and criminal history
characteristics, and district court fixed effects (district court dummy variables).® This
latter is necessary given that cases are randomly distributed within courts. Measurement
properties for all variables are shown in Appendix, Table A2.

Empirical Model

In order to estimate causal effects of imprisonment on recidivism, we estimate the
following equations via 2SLS:

Vit =ﬁ0+ﬂ1'Prisonit+Xi,tﬂ2+gir M

: _ ! !
Prison, = oy +Dya, + X, a, +v,, (2)

Here, depending on the outcome under scrutiny, y yields either recidivism prevalence
or incidence and Prison a binary variable indicating whether person i received impris-
onment (1) or a noncustodial sanctions (0) at time t. X" is a vector of control variables
including age, gender, country of birth, offense type, and court district. To estimate
our effect of interest (3,) causally we use D’ which is a vector of dummies indicating
the judge. We provided empirical evidence for the validity and relevance of the
instrument in the previous section. The error terms € and v are iid~N(0,0) and allowed
to be correlated.” The empirical model estimates a local treatment effect (LATE), which
is the average treatment effect (ATE) for the sub-population that is treated only
because they were sanctioned by a more punitive judge (Angrist & Pischke, 2009).
The LATE approximates the ATE when the percentage of compliers in the population
is high. All individuals who were sentenced to prison in 2012, according to the avail-
able data, actually served their prison sentence (this is referred to as compliance).
This also applies to the vast majority of community service orders, as 86 percent of
community service orders were successfully completed in 2012 (Kalidien, 2013).
Importantly, failure to successfully complete community service does not always result
in imprisonment. Furthermore, when estimating the probability of short-term

5Code/syntax is available upon request from the corresponding author.

"The error terms are independent and identically distributed (iid) and follow a normal distribution approx-
imately with mean zero and variance sigma. Additionally, the 2SLS assumes that the error terms of the
first-stage and second-stage are arbitrarily correlated. In our specific case, this means that recidivism co-
varies with the sanction. Estimation results are robust to using a probit instead of a linear probability
model in the first-stage (not reported here).
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imprisonment—i.e. the propensity score—the region of common support for those
sentenced to imprisonment and those sentenced to a noncustodial sentence appears
to be almost 100 percent. This means that for almost every value of the propensity
score there are individuals in our data who actually received a short-term prison
sentence, but also individuals who actually received a noncustodial sentence. This
suggests that there are no (combinations of) observed personal and criminal char-
acteristics that inevitably lead to a certain type of punishment—regardless of the
judge one meets (always takers and never takers). Because of the large proportion
of compliers in our study, LATE approximates ATE.

Besides that judge assignment is independent of the unobserved confounding
variables, and that judge punitivity is only indirectly associated with the outcome
variable through the imprisonment decision, to identify the local average treatment
effect monotonicity has to be assumed. Monotonicity implies there are no individuals
sentenced to imprisonment by judges that prefer noncustodial sanctions that would
not have been sentenced to imprisonment by judges that prefer custodial sanctions,
and likewise, that no individuals are sentenced to a noncustodial sanction by a harsher
judge that would not have been so be a more lenient judge. Mueller-Smith (2015)
argues that monotonicity can be tested by estimating the following equation as the
first-stage

’

: _ ' ' ' %
Prison, = o, + Dy, + X,a, + X, *Dyo; +v, (3)

Here, vector a, measures the fact that offender’s characteristics may affect judges’
verdicts for imprisonment differently. As such, monotonicity no longer needs to be
assumed across the entire sample, but only among groups of individuals defined by
the observed variables. In the case of non-monotonicity, Mueller-Smith (2015) shows
that the bias from this approach is smaller than the bias from regular IV. Additional
analyses suggest that monotonicity issues are likely to be small in our study, as the
results of this approach align with our regular IV results in Tables 2 and 3.

Unadjusted Estimates

For comparative purposes, we first show the unadjusted relationship between impris-
onment and recidivism (i.e. the naive comparison) and compare unadjusted pre- to
post-sanction differences in criminal behavior without using an IV design. We then
present the effects of imprisonment using instrumental variable estimators to adjust
for pre-existing differences between individuals who have been imprisoned and those
who have not.

Figure 2 shows the relationship between each judge’s use of imprisonment and
recidivism rates, and shows the so called “reduced form” relationship between the
instruments and recidivism using a follow-up period of 1, 3, and 5years (see Angrist
& Krueger, 2001). These reduced form estimates provide simple insight into the pres-
ence and direction of a correlation between sanction and recidivism. For each of the
follow-up times it is clear that recidivism rates increase as a judge becomes more
punitive. In practice this means that being sentenced by judges who more often
impose a prison sanction is associated with higher levels of recidivism than being
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Figure 2. Mean recidivism rate during 1yr, 3yr, and 5yr follow-up period, by judge’s tendency
to incarcerate. Notes: The horizontal dashed lines are sample mean recidivism probabilities, while
the angled solid lines are linear fits. The size of the circle is proportional to the number of cases
sentenced by each judge.

sentenced by more lenient judges. Appendix Figure A1 shows that this conclusion
holds when different minimum caseload thresholds are used.

Does this correlation indicate that imprisonment is criminogenic? There are several
interpretations for these findings. One suggests that while noncustodial sanctions
deter crime, imprisonment does not; it could also be that imprisonment is crimino-
genic while noncustodial sanctions have no such effect. Alternatively, it could be the
case that imprisonment and noncustodial sanctions both deter crime, but that non-
custodial sanctions are more successful in doing so. Finally, imprisonment and non-
custodial sanctions may both be criminogenic, but the crime increase after imprisonment
is more pronounced. We attempt to adjudicate between these interpretations by
modeling the level of unadjusted pre- to post-sanction differences in criminal behavior.
Figure 3 graphs differences in recidivism for those sentenced to imprisonment and
those sentenced to a noncustodial sanction for each of the follow-up times, comparing
the incidence of criminal behavior one year prior to the sanction with one year after
the sanction as well as for three and five years pre- to post. For each of the incidence
variables we accounted for street time, mortality, and extreme outliers. Note that the
results presented here are unadjusted estimates without using an IV design. This

Figure 3. Pre- to posttreatment incidence of criminal behavior, 1yr, 3yr, and 5yr.
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means that these results should not be interpreted as a test of the pre-to post sanc-
tion offending relationship but rather as a description of observed recidivism patterns.

Two findings are germane. First, comparing pre-to post-sanction levels of criminal
behavior within a one-year window, there is an increase in criminal behavior after being
released from prison and after having received a noncustodial sanction. T-tests confirm
that these pre- to post-sanction differences are significant (p < .05). Because the incidence
of criminal behavior in this naive comparison is higher after punishment than before it
seems that both sanctions induce some criminogenic effect. The relative increase in
incidence of criminal behavior is substantially stronger after imprisonment (+19%) than
after noncustodial sanctions (+10%). Second, we observe a decrease in the level of criminal
behavior after punishment for both the three- and five-year period compared with the
pre-sanction periods (t-3 and t-5). However, the longer the follow-up, the older individuals
become, and individuals aging out of crime likely become increasingly important in
explaining decreasing levels of criminal behavior across the three- and five-year period.
Given the pre-existing differences between the imprisoned and noncustodial group it
remains difficult to make meaningful comparisons between them. Therefore, the variation
in the “treatment” produced by the instruments is used to make causal interpretations
of the results regarding sanction effectiveness.

Results
Effects of Imprisonment on Recidivism

Next, the effect of imprisonment on recidivism measured at 1, 3, and 5years after
release was estimated using judge identifiers as instruments for sentence type. All
models of our instrumental variable analysis also include other pre-sentence charac-
teristics that are commonly used in the literature on sentencing disparity and effects
of sentencing outcomes.

The results of this analysis for recidivism prevalence are reported in model 1 of
Table 2. Model 1 shows that the effect of imprisonment is positive and highly signif-
icant. The positive sign suggests that imprisonment leads to more recidivism than
noncustodial sanctions. Results show that being sentenced to prison rather than a
noncustodial sanction increases the probability of criminal behavior in the first year
after release by 17 percentage points. The difference in prevalence of recidivism
between groups diminishes as the time since release becomes longer. After three
years the difference is 10 percentage points, and after five years a 7 percentage point
difference remains. Additional analyses show that approximately two thirds of the
ex-prisoners who recidivate do so within the first year after release, whereas individuals
with a noncustodial sanction take longer (the majority recidivates after the first year).
Because ex-prisoners recidivate relatively quickly upon release, the magnitude of the
difference in recidivism prevalence will by definition be less pronounced as the
follow-up period increases. That said, we still observe significant positive differences
in recidivism prevalence at any of the time periods after release, even in the long run.

To test the robustness of these findings, we reproduce these results using different
instrumental variable estimators as alternative estimation frameworks. In model 2 and
model 3, we report the results of the limited information maximum likelihood (LIML)
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estimator and the judge stringency instrument. Regardless of the chosen estimator,
the results align with our findings in model 1. There is a significant positive effect of
imprisonment on recidivism prevalence for each follow-up period (1, 3, and 5) when
LIML and judge stringency are employed, and the magnitude of the effect is overall
comparable. The large sample size, small standard errors, and LIML point estimates
and standard errors that align with our 2SLS estimates indicate that the instruments
included as dummy variables yield reliable estimates. Whether the quantity of offend-
ing is different after imprisonment than after noncustodial sanctions, however, remains
opaque. Is it that only recidivism prevalence is higher for imprisoned individuals? Or
do they also commit crimes more frequently in various follow-up times? Or is it both?

The results in model 1 of Table 3, where we model offending frequency using
instrumental variable estimators, provide a clear answer: being sentenced to prison
rather than a noncustodial sanction increases the incidence of recidivism at any of
the time periods after release from prison.® Not only are the effects of imprisonment
versus noncustodial sanctions highly significant their magnitude is large. In the first
year after release, being sentenced to imprisonment rather than a noncustodial sanc-
tion increases recidivism rates by 0.72 registered crimes. These effects grow consid-
erable to 1.07 crimes within three years after release, and to 1.15 in the long run. In
relative terms, imprisonment leads to an increase in recidivism of 76% compared to
noncustodial sanctions within five years after release.’

In model 2 and model 3, we again report the results of the other instrumental
variable estimators. When LIML and judge stringency are used, the results again align
with our findings in model 1 in terms of significance level and direction of the treat-
ment effect for each follow-up period. In addition, the effect sizes are substantively
meaningful, ranging from a 1.23 to 1.18 absolute increase in recidivism rates after
being sentenced to imprisonment rather than a noncustodial sanction in the five
years after release. These estimates equal relative treatment effects of 81 percent and
78 percent, respectively.’®

8Each set of regression equations was re-estimated first using incidence outcomes without outlier adjust-
ment and second using incidence outcomes winsorized at the 5% tail (not reported here). The results align
with the results reported in table 2 in terms of sign and significance of the treatment effects at each
follow-up period. Therefore, these additional analyses seem to strengthen the reliability of the positive
effect of imprisonment versus noncustodial sanctions in our main results.

°The relative treatment effect equals the absolute treatment effect divided by the average recidivism rate
in the control condition, that is after being sentenced to a noncustodial sanction, times 100. Consequently,
the relative treatment effect depicts the deviation of the base rate (mean recidivism of the control group)
in percentages. The mean five-year recidivism incidence for individuals sentenced to noncustodial sanctions
is 1.52, and after imprisonment 1.15 more crimes are registered. The relative increase in criminal behavior
equals 76 percent ((1.15/1.52)*100).

°0ur IV-models include pre-sentence characteristics, because this increases precision and reduces effect
size bias (Lee, 2016). Yet, in Appendix Table 3 we present the regression results without these covariates.
Again the recidivism prevalence and incidence results align with our main findings in Table 2 and 3 in
terms of significance level and direction of the treatment effect for each follow-up period and for all in-
strumental variable estimators. Also, the size of the standard errors is reassuringly close to those reported
in the main text. In Appendix Table 4 we also present the IV-regression models with different caseload
thresholds to address the issue of unmeasured defendant characteristics, and diminish concerns regarding
noise in the construction of our judge punitivity measure. We first present the results excluding all judg-
es who handled fewer than 10 cases as it is relatively common in the Netherlands that judges handle very
few cases per year (i.e. 20% of all judges handled fewer than 10 cases). When using this threshold, we
find positive and significant effects of short-term imprisonment compared to noncustodial sanctions on
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Table 4. Estimated effects of prison sentences up to one year versus noncustodial sanctions on
recidivism prevalence and incidence by time since release and IV estimator.

Model 1: 2SLS Model 2: LIML Model 3: stringency
Tyr 3yr Syr Tyr 3yr Syr Tyr 3yr Syr

Recidivism prevalence
Prison 67%** .098*** .063** 188*** 104%** .064* 188***  106*** .073**

(.019) (.022) (.023) (.021) (.024) (.025) (.027) (.027) (.028)
Recidivism incidence
Prison 703%** - 1.048%** 1.116%** J98FEX 1.154%*%  1,190%** J748%**  1.068%** 1.129%**

(.064) (.123) (.163) (.073) (.139) (.183) (.115) (.204) (.230)
Notes: Models include all variables shown in table 2 plus controls for district and offense type. Standard errors in

parentheses.

**¥p < .001; **p<0.01; *p<0.05 (two-tailed test).

Combined, the results in Tables 2 and 3 align with the theoretical arguments that,
relative to noncustodial sanctions, being imprisoned increases offending behavior
both in terms of prevalence as well as incidence. Moreover, the recidivism prevalence
and incidence estimates of all instrumental variable estimators (2SLS, LIML, and judge
stringency) are reassuringly close for each time period after release, providing greater
confidence in our study’s findings.

Additional analyses in which we include all prison sentences imposed by single
sitting judges, show that our results are largely generalizable to prison sentences
up to one year. Table 4 shows that significant criminogenic effects of imprisonment
compared to noncustodial sanctions are found for recidivism prevalence and recid-
ivism incidence for virtually all follow-up periods and IV estimators. Note that our
main findings do not necessarily imply that imprisonment is criminogenic relative to
noncustodial sanctions for all. Perhaps the “prison as crime preventative” and “prison
as criminogenic” perspective are both correct because effects of imprisonment may
vary by population. We examine the extent to which these effects are heterogeneous
in Table 5.

Effects of Imprisonment by Population and Severity of Repeat Offending

To investigate whether imprisonment effects vary by population, each set of 2SLS
regression equations was re-estimated first on the subsample with first-time prisoners
and then on the subsample with one or more prior prison spells. Additionally, we
compare treatment effects for young adults aged 18 to 25 versus adults.

First, Table 5 shows positive effects of imprisonment on recidivism prevalence and
incidence for first-timers and repeated prisoners at any of the time periods after
release, and, except for recidivism prevalence at five years for repeated prisoners, this
effect is always significant. The effect of imprisonment on recidivism prevalence is
most pronounced in the first year after release for both groups and becomes smaller
as the time since release becomes longer. The criminogenic effect of imprisonment

repeat offending for all outcome measures at each follow-up period. In line with Eren and Mocan (2021),
we additionally exclude individuals whose disposition judge has handled fewer than 25 criminal cases. The
results show that only the effects on recidivism prevalence during the five-year follow-up period become
non-significant, but all other effects on recidivism prevalence (i.e. one- and three-year follow-up) and re-
cidivism incidence remain positive and significant.
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Table 5. 2SLS estimates of effects of imprisonment versus noncustodial sanctions on
recidivism prevalence and incidence.

Model 1: Recidivism prevalence Model 2: recidivism incidence
1yr 3yr Syr 1yr 3yr Syr
Punishment history
First-timers 1047 .083** .072%* .345%** A 333%
(.021) (.026) (.028) (.059) (.113) (.149)
Repeated prisoners 173%%* .064* .01 943%** 1.287%** 1.516%**
(.031) (.231) (.029) (.122) (.232) (.309)
[1.843] [.082] [1.513] [-4.413] [-3.395] [-3.448]
Age
Young adults (18-25) .055 .039 .037 327%* A72* .687**
(.031) (.035) (.036) (.100) (.189) (.250)
Adults (25+) 207*** 110%x* .070** .822%x* 1.210%** 1.240%**
(.022) (.025) (.025) (.074) (.142) (.188)
[-3.841] [-1.651] [-.753] [-4.027] [-3.122] [-1.768]
Recidivism severity
Serious crimes 67%** 110%** 074%* .589*** 842%** .887***
(.019) (.022) (.022) (.055) (.104) (.137)
Very serious crimes .002 .002 -.004 .002 .007 .002
(.007) (.010) (.012) .007 (.015) (.019)
[11.951] [4.469] [3.113] [10.587] [7.947] [6.399]

Notes: Models include all variables shown in Table 2 plus controls for district and offense type.
Standard errors in parentheses. T-stats for difference between coefficients between square brackets.
**¥p < .001; **p<0.01; *p<0.05 (two-tailed test).

versus noncustodial sanctions is stronger for repeated prisoners than for first-timers.
For instance, within a follow-up period of five years the difference in registered crimes
is 1.52 and .33, respectively. The difference between these coefficients is significant
(T-stat > 1.96). Additional analyses in which we take into account that the base rate
of the control groups is different for the two subpopulations show that also the
relative treatment effect is more pronounced for repeated prisoners than first-timers,
with increased levels of recidivism of 48 and 33 percent respectively. Second, we
observe some differences between young adults and adults. Table 5 shows that the
effect of imprisonment on recidivism prevalence is significant for adults at any time
period after release, but not for young adults. In terms of recidivism incidence, we
observe significantly higher levels of criminal behavior for both subpopulations at
any time period after release. The absolute difference in the long run is 1.24 registered
crimes for adults and .69 for young adults, and in relative terms the difference is 84
and 43 percent respectively.

Finally, Table 5 also shows the effects of short-term imprisonment across different
severity levels of repeat offending. Rather than counting crimes as equal, these anal-
yses take into account that crime event harm varies between offenses. To do so, and
following the categorization made by the Dutch ministry of Justice and Safety, we
repeated the analysis distinguishing “serious crimes”—all crimes with a maximum
penalty of 4years or more—and “very serious crimes”"—all crimes with a maximum
penalty of 8years or more. Given that Dutch judge’s discretionary power is not bound
by mandatory minimum sentences, the maximum penalty can be argued to best
reflect the legislator’'s opinion with regard to the severity of the crime in question.
Table 5 shows that short-term imprisonment significantly increases recidivism
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prevalence and incidence of serious crimes at any time point after release, but it does
not affect the prevalence and incidence of very serious crimes.

Combined, the results of imprisonment by population in Table 5 align broadly with
the sample-wide estimates reported in Tables 1 and 2. For all subpopulations, being
sentenced to prison rather than a noncustodial sanction increases either the preva-
lence or incidence of criminal behavior, or both. In contrast, clear differences are
observed across different severity levels of repeat offending as short-term imprison-
ment increases serious repeat offending behaviors, but has no effect on very serious
repeat offending behaviors.

Conclusion and Discussion

Imprisonment is often perceived as society’s last resort in reaction to crime. The
widespread use of short-term custodial sanctions however seriously questions the
validity of this perception and provides room to consider noncustodial alternatives
to imprisonment. To reduce criminal justice expenditures, noncustodial sanctions may
be preferred over custodial ones provided that the former match the latter in their
ability to prevent future crime. Causally valid estimates of the effects of custodial
versus noncustodial sanctions are therefore pivotal for shaping penal policy.

In the Netherlands, as in many other jurisdictions, judges have extensive discretion,
leaving room for different judges to act on different preferences when it comes to
deciding the type of sanction to impose. As long as judges are not allowed to choose
the cases they sentence, their preferences have a direct impact on the sentence a
defendant receives, but only an indirect impact on recidivism through that sentence.
The instrumental variables estimator, therefore, circumvents bias from potentially
unobserved variables that plague many prior studies employing regression or match-
ing designs. Given the frequent use of short-term imprisonment in many European
jurisdictions, estimating these effects in a non-US setting is especially relevant. As
a point of comparison, the (total) incarceration rate in the Netherlands in 2012 was
68 per 100,000 (as of 2021, it stands at 54 per 100,000), which makes the country a
uniquely low-incarceration regime by US state standards, by an order of magnitude
(Aebi et al., 2022).

Compared to noncustodial sanctions, we find short-term imprisonment to promote
rather than deter recidivism, the latter increasing the incidence of future criminal
behavior by 76 to 81 percent over a 5-year follow-up depending on model spec-
ification. It is important to emphasize that, in light of the random assignment of
defendants to judges and the use of several instrumental variable estimators (2SLS,
LIML, and judge stringency), this represents the causal effect of custodial punishment
on recidivism. These criminogenic effects are not only found for all types of recidi-
vism, but also for serious repeat offending behaviors specifically. The robustness of
these findings strongly suggests that when it comes to preventing future crime and
reducing criminal justice expenditures, noncustodial sanctions are the better option
over short-term imprisonment. This was found for prison sentences up to six months
as well as for prison sentences up to one year. Given that repeat offending is likely
to result in harsher penalties, the benefits of noncustodial sanctions exceed current
sanctioning and future victimization costs also by preventing escalation of punishment.
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Criminogenic effects of custodial sanctions are typically found in contexts that fail
to emphasize rehabilitative programming (Loeffler & Nagin, 2022). When short-term
prison sanctions are concerned, this applies to the Netherlands as well. In contrast
to those serving longer prison sanctions, prisoners serving short term sentences are
not able to participate in Penitentiary Programs to support successful reintegration
into society after release in the Netherlands. Moreover, reintegration efforts in terms
of extramural employment activities are only possible when the prison sanction is
longer than six months, and guidance and supervision from probation officers are
largely absent after being released from short-term imprisonment (RSJ, 2021). The
fact that we find substantial criminogenic effects may, in part, result from a lack of
such rehabilitative programming. The remarkable consistency when comparing our
IV-results with previous work based on regression and/or matching techniques (Loeffler
& Nagin, 2022), also in the Netherlands (e.g. Wermink et al., 2010), seems to imply
that, even though greater confidence can be placed in the accuracy of IV-estimates,
issues of omitted variable bias in regression and/or matching based studies may have
been overstated.

We find the criminogenic effects of short-term imprisonment to be more salient
for repeat compared to first-time prisoners and adult versus young adult offenders.
At present, based on the available data, we can only speculate why this is the case.
It might be that young people and those sentenced to prison for the first time show
more resilience in the face of the collateral consequences of imprisonment. For many,
young adulthood is a period of insecurity in which ties to conventional institutions
like work and marriage are highly flexible (Arnett, 2007). Besides insecurity, this flex-
ibility may offer young adults the opportunity to begin with a clean slate more so
than older adults who are less socially maneuverable. Likewise, romantic partners and
employers might be more willing to give first-time prisoners the proverbial second
chance, whereas repeat prisoners may face a social network that is less forgiving. To
examine the differential effects of imprisonment by age and imprisonment history,
and more general, the causal mechanisms that might underlie the observed difference
in recidivism for those that served custodial versus noncustodial sanctions, in our
future work we will seek to augment the current data with data on household com-
position, employment history and other relevant social ties. Adding these data to our
analysis will provide for the opportunity to truly examine the effects different types
of formal interventions from a life-course perspective.

Besides a lack of information on other life course domains, another obvious draw
back of the present study is its reliance on registered crime, which is well-known
to yield an image of individuals’ actual criminal behavior that is both selective and
incomplete. To the extent that ex-prisoners, more so than those that served a non-
custodial sanction, attract more attention from the police or are faced with more
aggressive prosecution, changes in system behavior rather than offender behavior
may explain the current findings. However, given the short-term nature of the
sanctions examined, and the exchangeability of custodial and noncustodial sanctions
under scrutiny, selective police attention directed to ex-prisoners does not seem
an obvious alternative explanation of the current findings. Alternatively, to the
extent that prison serves as an offender convergence setting and imprisoned offend-
ers leave prison with the skills, opportunities and contacts to better hide their
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crimes from law enforcement, our results would underestimate rather than overes-
timate the criminogenic effects of imprisonment compared to noncustodial
alternatives.

Finally, the purposes of punishment encompass more than preventing those sanc-
tioned from committing future crime. To the extent that custodial sanctions are
generally perceived as the “harsher” option, imprisonment might more strongly deter
others beyond the current offender from committing future crime. Prior empirical
research however concludes that, at least in the Netherlands, such general deterrent
effects of short-term imprisonment over noncustodial alternatives appear negligible
(Research & Documentation Centre, 2008). Furthermore, it could be argued that
imprisonment more incontrovertibly conveys that moral boundaries have been crossed
than do noncustodial sanctions. More so than fines or community service orders,
imprisonment may quench victims’ thirst for personal avengement and enhance the
faith in the criminal justice system in society at large. Dutch legislative history seems
to corroborate this line of reasoning proscribing community service orders for those
convicted of certain sexual offenses involving child victims since 2012.

While the current analyses do not speak directly to retribution, the observed dif-
ferences in recidivism following custodial versus noncustodial sanctions are neverthe-
less relevant in this respect. To the extent that short-term imprisonment results in
more future crimes than do noncustodial alternatives, the societal costs involved in
the detection, prosecution, and sanctioning of the perpetrators of these future crimes,
as well as the personal costs incurred by its victims, will need to be reckoned with
when aspiring the retribution of present wrongs. Results from the present analyses
may provide the basis for meticulously evaluating these costs, and as such contribute
to social debate on the favored governmental reaction to crime.Notes
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Figure A1. Mean recidivism rate during 1yr, 3yr, and 5yr follow-up period by judge’s tendency
to incarcerate using different minimum caseload thresholds. (A) Minimum caseload > 10. (B)
Minimum caseload > 25. Notes: The horizontal dashed lines are sample mean recidivism proba-
bilities, while the angled solid lines are linear fits. The size of the circle is proportional to the

number of cases sentenced by each judge.

Table A1. Randomization checks—global F-tests

F
Social demographics
Age 134
Female 1.19
Non-Dutch 5.31
Case characteristics
Number of crimes 2.52
Severity of offense 7.40
Criminal/ punishment history
Number of prior criminal cases 1.90
Number of prior prison spells 2.22
Number of prior CSO’s 1.55
Number of prior fines 1.51
Offense type
Threatening 1.28
Assault 239
Aggravated theft with violence 1.36
Sex and other violent crimes 1.30
Forgery 5.36
Theft 3.64
Aggravated theft 1.41
Other aggravated theft 2.52
Other property 133
Public order 232
Offense against authority 1.32
Destruction 1.22
Traffic 8.89
Drug 4.02
Firearms 1.18
Other 1.47

Note: All models condition on district court fixed effects as cases are randomly distributed within courts.
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Table A2. Measurement properties for all variables

Variable

Possible values

Description

Outcomes
Prevalence of recidivism

Incidence of recidivism

Social demographics

Age

Female

Non-Dutch

Case characteristics
Number of crimes

Severity of the offense
Criminal/ punishment history
Number of prior criminal cases
Number of prior prison spells
Number of prior CSO’s
Number of prior fines
Offense type

Threatening

Assault

Aggravated theft with violence
Sex and other violent crimes

Forgery

Theft
Aggravated theft

Other aggravated theft
Other property

Public order

Offense against authority

Destruction

Traffic
Drug
Firearms

Other

0,1

[0, )

[,
0,
0

)

_-_\8

1

[0, )
[0, 20)

[0, =)
[0, )
[0, =)
[0, )

Coded 1 if an offense was registered after the index
offense at 1, 3, and 5years after conviction and
after prisoners are released from prison

Number of offenses registered after the index offense
at 1, 3, and 5years after conviction and after
prisoners are released from prison

Years of age of adult arrestees (/10)
Coded 1 for female arrestees
Coded 1 for arrestees not born in the Netherlands

Number of crimes in the case
Offense severity is based on the maximum penalty

Number of previous criminal cases

Number of previous prison spells

Number of previous Community Service Orders
Number of previous fines

Coded 1 if the most serious offense consists of an
offense against personal safety, such as

stalking (Art. 285 Dutch Penal Code)

Coded 1 if the most serious offense consists of
assault

Coded 1 if the most serious offense consists of
aggravated theft with violence

Coded 1 if the most serious offense consists of a sex
offense or another violent offense

Coded 1 if the most serious offense consists of falsity,
such as forgery of documents

(e.g. Art. 208, 209, 210, 219, 225, 227, 231, 232 Dutch
Penal Code)

Coded 1 if the most serious offense consists of theft

Coded 1 if the most serious offense consists of
aggravated theft

Coded 1 if the most serious offense consists of
another aggravated theft offense

Coded 1 if the most serious offense consists of
another property offense

Coded 1 if the most serious offense consists of a
public order offense

Coded 1 if the most serious offense consists of an
offense against authority

Coded 1 if the most serious offense consists of
destruction, such as damaging someone else’s

property (e.g. Art. 350, 351, 352, 354 Dutch Penal
Code)

Coded 1 if the most serious offense consists of a
traffic offense

Coded 1 if the most serious offense consists of a drug
offense

Coded 1 if the most serious offense consists of a
weapons act offense

Coded 1 if the most serious offense consists of other
crimes

Notes: No variable contained missing values. To control for outliers all continuous variables were winsorized at the
99th percentile. We also coded dummy variables for the different Dutch district courts. These dummy variables
are omitted from the table in the interest of space. The Dutch court districts include the following: Amsterdam,
Den Haag, Limburg, Midden-Nederland, Noord-Holland, Noord-Nederland, Rotterdam, Oost-Brabant, Oost-Nederland
Gelderland, Oost-Nederland Overijssel, and Zeeland-West-Brabant.



345

]
o
w
[
oc
<
)
o
w
o
=
wv
>
=

“(3s9) P3|1e3-0M1) G0°0>dy 100> dyx 100" > Uy
'95eD Xapul 3yl Buipnpxa ‘uoridues [eipoisnd e ul 3nsai eyl abpnl sejndied e 210y9q swod Jeyl sased |e jo uoiiodoid ayl Ajpweu ‘ainsesw
SUO UO saljaJ Juswnilsul Adusbulis abpn( ay] Juswniisul 3yl se sajqeuea Awwnp abpn[ uo A|ai siolewss (TWIT) POOY!SY!| WNWIXew uoljew
-lojul payiwl| pue (S757) salenbs jsed| abeis-oml ay] ‘sasayjuaied ul SI0LD piepuRlS 'SIOAYD dYI1dAAS-1OUISIP || 40} S|0JIUOD SIPN|IUL [SPOIN :SIION

(067) (LvT) (sel) (951) o) (8507 (orL) ¥ol) (€507
*x%x098’L *#xx9LGL *%x816 *%x£88°L *xxL 1971 PALY *xxV16°L «xx9LG°L *%%x968’ uoslid
dUBPHUI WISIAIPDAY

(5€07) (5€07) (L€0) (120) (020" (£107) (6107 (6107 (910)
w7 LL wxxlGL° %xx6CC xxxP0L" #xxCG L #%x6CC #xx9L L *%x8G 1" %xx0CT uosid
adudjenrasd wsIAIpDIY

1A 1A 1AL 1A Ik 1K1 1A IAg 1AL
fouabuuis ¢ |9po WIT <Z 19poW S1ST :L [9POW

“(S10949 paxy ueyl JaYyjo) S91eLIBAOD
INOYLM 3DUIPIDUI PUR DUS[RAId WSIAIPIDA] UO SUOIIDUES [BIPOISNOUOU SNSISA JUudWUOsLdWl JO S1ad pajewnlsy "€y d|qel



“(3s3) p3|1e3-om1) G0°0>dy (100> dyx 100" > Uy

'9s5ed Xapul 3y} Buipnpdxa ‘uopdues [eIpoisnd e ul 3nsas Jeyl abpn( Jejndinied e 210§9q W0 Jey} Sased |e

J0 uorpodoid a3yl Ajpweu ‘ainseaw auo uo safjal Judwniisul Aousbuiils abpnf ay] JuswinIsul Y} se sd|qellen Awwnp abpn( uo A2 sioxewnss (JNIT) Pooyl |
WnWIXew uoljewlojul payiwl| pue (57sz) salenbs 1sea| abeis-omy ay] ‘sesayjuaied Ul SIOLD piepuelS "SI dYIDAAS-1OUISIP || JOf S|OJJUOD SIPN[DUl [SPOIN S2ION

LTLS9 ST°059 6l'/¥9 L0'9 €09 €09 109 €09 €09 (sesed> gz ) dnshers-4
08’868 09'£68 18768 809 0L'9 [4%] 809 oL9 L9 (ssed oL ) dnshes-
(987) (vT) (L€L) (L17) (9L (580°) (5617 (Ly1) (£L07) uostid
*1xCCEL *#x9LT L xux€LL *1x0VE"L *%x89€°L xxxl6L *xxLVCL *xxECTL xaxllL abpn{ yopa Aq pajpupy saspd §z <
(evT) (117) (8LL) (z61) (9v1) (££0) (L0 (LeL) (690) uostid
*%x59C L *#x61C L *xxEVE *%x8CE"L #xxECEL pread *»xx0VC L *xxl0CL xuxl 18 abpn{ yopa Aq pajpupy saspd 0| <
DIUBPIDUI WISIAIPIDDY
(¥€0) (€€0) (ce0) (0€0) (620°) (520) (£20) (920)) (€207 uostid
9s0° *%C60° *xxGLL 9¢€0 %x680° *xx08L" 0v0 %xL80° *uxV9L" abpn{ yopa Aq pajpupy saspd §z <
(0€0) (620°) (£z0) (920) (920) (¢zo) (¥zo) (€20) (0z0)
%620 xxxCLL %2250 %1990 xxab Ll *xxx01T 2«90 %801 x%x081" uostid

abpnl yopa Aq pajpupy saspd |
3>uajeaasd wsialpaY

IAg IAg 1AL 1Kg IKg 1AL IAg IAg 1AL
Aouabuis ¢ [ppow TWIT T 19pOW S1ST ‘L [9POW

sp|oysaiy}
peojased Juaiaylp buisn 3dU3PIdUL pue 33ud|eAdId WISIAIPIDS UO SUOIIDUES [BIPOISNOUOU SNSISA Judwuosudwl Jo S10ayd pajewnisy vy ajqel

H.T.WERMINK ET AL.

)
<
[ag]



	Estimating effects of short-term imprisonment on crime using random judge assignments
	ABSTRACT
	Introduction
	Theories of Imprisonment Effects
	Prior Empirical Research
	Contribution of the Current Study
	Data and Method
	Measuring Recidivism
	Focal Independent Variable
	Using Judges as Instruments

	Empirical Model
	Unadjusted Estimates

	Results
	Effects of Imprisonment on Recidivism
	Effects of Imprisonment by Population and Severity of Repeat Offending

	Conclusion and Discussion
	While the current analyses do not speak directly to retribution, the observed differences in recidivism following custodial versus noncustodial sanctions are nevertheless relevant in this respect. To the extent that short-term imprisonment results in more
	Acknowledgements
	Data Availability Statement
	Disclosure Statement
	ORCID
	References



