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Abstract

Objectives The objective of this study is to estimate the price of retribution.
Methods Based on administrative data on all sentences in the Netherlands in 2012
and recidivism from 2012 to 2018, we first investigate whether community service
orders are more effective in reducing recidivism than short-term imprisonment using
an instrumental variable approach. Next, we compute the cost savings that could be
obtained by replacing short-term prison sanctions with equivalent community ser-
vice orders.

Results We find that short-term prison sanctions lead to an increase in recidivism
and an increase in the costs of sanctioning. We find that Dutch society pays about
400 million euros per year for retribution. This is about 21,000 euros per sanctioned
offense per year and about 45 euros per taxpayer per year in the Netherlands. This is
most likely a lower bound.

Conclusions Our study reveals the willingness to pay for retribution as implied by
judicial choices.
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Introduction

A vast amount of literature has analyzed the consequences of different types of
punishment on recidivism. Much of this literature focuses on monetarily expensive
types of punishment in the form of custodial sentences compared to the relatively
monetarily inexpensive types of punishment of non-custodial sentences (e.g., Dur-
lauf & Nagin, 2011; Nagin et al., 2009; Tonry, 2011). Prior analyses of the effect
of custodial sentences on recidivism have shown mixed results, although consensus
leans towards a weak criminogenic effect of prison sentences compared to non-cus-
todial alternatives. For meta-analyses of earlier studies, we refer to Jonson, (2010),
Loeffler and Nagin, (2022), Petrich et al., (2021), Smith et al., (2002), and Villettaz
et al., (2015). The few recent studies that find crime-preventative effects of impris-
onment are typically conducted in settings that emphasize rehabilitative program-
ming, such as Norway and Sweden (Bhuller et al., 2020; Hjalmarsson & Lindquist,
2022) or in juvenile settings (Eren & Mocan, 2021).

Whereas studies included in existing meta-analyses have primarily used regres-
sion analyses or matching techniques (see Bales & Piquero, 2012; Loughran et al.,
2009; Meade et al., 2012; Mears et al., 2016; Nieuwbeerta et al., 2009; Ramakers
et al., 2014; Rydberg & Clark, 2016; Snodgrass et al., 2011; Wermink et al., 2010,
2017), more recent evidence follows Kling, (2006) and analyzes the effect of impris-
onment on recidivism using instrumental variables (IV) techniques (Andersen,
2019; Bhuller et al., 2020; Dobbie et al., 2018; Ertefaie et al., 2018; Harding et al.,
2017, 2019; Loeffler, 2013; Mueller-Smith, 2015; Stam et al., 2023; Wermink et al.,
2023). These studies exploit the randomness in the selection of judges in criminal
cases. The main advantage of using IV with random assignment instruments over
regression and matching analyses is that the method overcomes the problem of
endogeneity between recidivism and punishment, while it is less sensitive to offend-
ers’ unobserved characteristics, i.e., omitted variables (Angrist, 2006). This is an
important advantage because prior regression and matching studies were typically
only able to control for a limited set of observed confounders (Nagin et al., 2009;
Wermink et al., 2023). For a detailed account of the history and applications of IV
methods, see Angrist and Krueger, (2001) and Angrist and Pischke, (2009). For an
overview of IV in criminological research, we refer to Bushway and Apel, (2010)
and Wermink et al., (2023).

Prison sentences are generally found to be highly monetarily expensive for soci-
ety (e.g., Abrams, 2012; Gifford, 2019; Greenberg, 1990; Haynes & Larsen, 1984;
Henrichson & Delaney, 2012; McLaughlin et al., 2016).*1 In this study, we build
upon analyses that identify the costs of crime and punishment to society (Ehrlich,
1982; Waldfogel, 1993) and develop a framework in which the willingness to pay for
short-term prison sentences and community service orders is used to determine the
price of retribution. In particular, we develop a framework in which judicial deci-
sions regarding sentencing represent society’s preferences to pay for retribution. The

! For studies that identify the costs of imprisonment in the Netherlands, we refer to Van Velthoven,
(2008), Nauta et al., (2011), and De Koning et al., (2016).
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approach employed by Wermink et al. (2023) is used to identify the effectiveness of
short-term prison sentences and community service orders in reducing recidivism.
This is an important input for analyzing the willingness to pay for prison sentences
and community service orders, especially since the general deterrence and inca-
pacitation effects of short-term sentences are likely to be small in the Netherlands
(WODC, 2008 and Wermink et al., 2010, 2013, respectively).z’3 Identifying the costs
associated with short-term prison sentences and community service orders com-
pletes the picture of willingness to pay. Based on this framework, we can estimate
the price that society actually pays for retribution by means of short-term prison sen-
tences—the price paid for imprisoning offenders beyond its crime-reducing effect.

Retribution is an important issue in judges’ verdicts, but—to our knowledge—
has never been priced before. This is a significant gap given that prior work identi-
fies cost-benefit analysis as the key to understanding whether interventions provide
economic benefit and whether it is worthwhile to implement them on a large scale
(Weisburd et al., 2017). Prior studies have mainly identified the price of (differ-
ent types of) crime to society (e.g., Anderson, 1999; Brand & Price, 2000; Cohen,
2005; Dolan et al., 2005; Gibbons, 2004), the price of incarceration to society (e.g.,
Abrams, 2012; Gifford, 2019; Greenberg, 1990; Haynes & Larsen, 1984; Henrich-
son & Delaney, 2012; McLaughlin et al., 2016), or even people’s willingness to pay
for reductions in crime (e.g., Baker et al., 2013; Bishop & Murphy, 2011; Brenig &
Proeger, 2018; Cohen, 2015; Cohen et al., 2004; Lynch & Rasmussen, 2001; Nagin
et al., 2006). Without exception, these studies indicate that imprisonment is rela-
tively expensive to society and people are willing to spend a non-negligible amount
of money to reduce crime. However, no study has analyzed societies’ price paid for
retribution. Therefore, this study is the first-ever attempt to attach a price to retribu-
tion. To do so, we develop a framework in which administrative data on recidivism
can be used to identify society’s willingness to pay for retribution through judicial
choices in sentencing.

So far, the willingness to pay for retribution has only been studied using stated
preference analyses of respondents. These respondents should give a representative
picture of citizens’ willingness to pay for retribution. Jones and Weatherburn, (2011)
show that Australians are indifferent between rehabilitation and imprisonment,
which suggests a low willingness to pay for retribution and a high potential to reduce
the costs of imprisonment. The only evidence for the Netherlands comes from a
vignette study (Ruiter et al., 2011). Unlike Jones and Weatherburn, (2011), they
show that information about the costs of sanctioning has no influence on whether
the unconditional prison sentence and community service are considered appropri-
ate punishments (Ruiter et al., 2011). More than 64% of the Dutch respondents also
state that the costs of sanctioning should not play a role in determining a sentence.

2 These results are fairly in line with prior findings of incapacitation studies for countries other than the
Netherlands (see, e.g., Owens, 2009; Sweeten & Apel, 2007).

3 WODC, (2008) argues that general deterrence highly depends on the probability of being caught. How-
ever, this probability is fairly small in the Netherlands (Van Velthoven, 2002). Recent empirical evidence
shows that increasing this probability causes people to increase their perceived risk of sanctions (Terpstra
et al., 2020).
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An important difference between the two studies, however, is that the vignettes of
Ruiter et al., (2011) speak of “costs” in a general sense, while the vignettes of Jones
and Weatherburn, (2011) talk about taxpayers’ money that respondents themselves
have to pay more.

This paper makes two substantial contributions to the literature. We are the first
to analyze how much society pays for retribution based on administrative informa-
tion from short-term prison sentences and their effects on recidivism. Using our esti-
mated causal effects of short-term prison sentences on recidivism and the identified
net costs of these sentences, we determine the price of retribution using a series
of simulation exercises using different scenarios. Unlike most studies asking peo-
ple’s willingness to pay for a “good/service” by using a stated preferences approach
in surveys, like Jones and Weatherburn, (2011) in the case of imprisonment versus
rehabilitation, we identify society’s price paid in a framework using revealed prefer-
ence information (i.e., actual judicial choices). The main advantage of our revealed
preferences approach over a stated preferences approach, next to issues regarding
the national representativeness of survey samples,* is that surveys may not always
elicit people’s actual behavior. Also, the actual price paid may be different than the
amount mentioned in the willingness to pay. Since our analysis is based on actual
judicial choices, our results reflect the actual price society pays for retribution. This
is not necessarily identical to what individuals are actually willing to pay, including
taxpayers, policymakers, and sentencers. We discuss this further in the concluding
section.

A second contribution of this paper, compared to prior studies that estimate the
causal effect of short-term prison sentences on recidivism, is extending the analysis
by estimating the effect of imprisonment on different types of crimes. More par-
ticularly, violent, property, and other crimes are studied separately. This extension
allows us to study the effects of short-term imprisonment in more detail which is
relevant as the rational nature of violent crimes, property crimes, and other crimes
may vary considerably (Winter, 2020). Also, society’s price paid for retribution may
vary between crime types.

Based on administrative data on all sentences imposed in the Netherlands in 2012
and subsequent recidivism in the period 2012-2018, our analysis makes visible how
much society indirectly pays for imposing short-term prison sentences over com-
munity service orders only. A sanction policy that includes both community ser-
vice orders and short-term prison sanctions is more expensive than a sanction policy
that would include only community service orders. As imprisonment can be con-
sidered the more severe sanction of the two (Lappi-Seppala, 2019; Sloan & Miller,
1990), this cost increase can be considered the price judges are willing to pay for
retribution.

* This seems to be an issue in Jones and Weatherburn, (2011), especially as the analysis is based on a
telephone interview with 1885 (taxpaying) respondents.
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A framework for pricing retribution

Policy choices may be evaluated using a social welfare function. Essentially, such
a function specifies how the welfare of individuals leads to social welfare, that is,
the welfare of all citizens together. An optimal policy entails the selection of policy
instruments that leads to maximum social welfare. In his seminal paper on crime
and punishment, Becker, (1968) applied this line of reasoning to law enforcement.
This led to the idea of optimal law enforcement. Since crime and law enforcement
generate costs for society, maximizing social welfare is equivalent to minimizing
social losses. Hence, Becker used a social loss function. Becker assumes that the
social loss is equal to the total loss in real income from offenses, convictions, and
punishments. Optimal law enforcement minimizes social loss due to criminal behav-
ior and law enforcement (convictions and punishments). A key element in Becker’s
theory is that law enforcement may have a deterrent effect. Increasing the certainty
and severity of punishment is expected to increase deterrence, leading to a decrease
in the costs of criminal behavior. Yet, both an increase in the probability of punish-
ment and an increase in the severity of punishment lead to an increase in enforce-
ment costs. An optimal enforcement policy minimizes the sum of these costs.>

Becker’s approach is, however, missing an important element: retribution. Retri-
bution is based on “just desert,” the idea that punishment should fit the crime (“an
eye for an eye, a tooth for a tooth”). If citizens have a preference for retribution,
this should be included in the social welfare function. Otherwise, Becker’s approach
would be a poor guide for policy-makers (Van Velthoven & Van Wijck, 2016).
Deterrence and retribution may be conflicting goals. That is, there may be a trade-off
between these goals. From a deterrence perspective, optimal law enforcement would
lead to the minimization of the costs of crime and law enforcement. Opting for a
retributive approach, however, may imply opting for an approach that does not mini-
mize the costs of crime and law enforcement (cf. Ehrlich, 1982; Waldfogel, 1993).
This cost increase reflects the price policy-makers are willing to pay for retribution.
Clearly, policymakers’ willingness to pay is not necessarily identical to taxpayers’
willingness to pay. We will reflect on this in the concluding section.

The idea of a potential trade-off between deterrence and retribution is related to
the discussion of “purposes of punishment,” especially general deterrence, specific
deterrence, incapacitation, and retribution. Research suggests that general deterrence
and incapacitation can be assumed to play a very limited role in the Netherlands
(Wermink et al., 2010, 2013; WODC, 2008), which may be especially true for the
type of short-term prison sentences under scrutiny here, so we are left with specific
deterrence. Note that thinking in terms of deterrence implies an ex ante perspective;

5 Specifically, Becker (1968, p. 181) formulated the following social loss function: L = D(0) + C(p, O)
+ bfpO. The term D(O) is the net damage to society from O offences. The term C(p, O) represents the
total costs of apprehension and conviction. These costs depend on the probability of apprehension (p)
and the number of offenses (O). The term bfpO represents the social loss from punishments. In this, bf
is the loss per offence punished (fis the punishment per offence for those convicted and b is a coefficient
greater than 1 if the punishments takes the form of imprisonment) and pO is the number of offences pun-
ished. Optimal law enforcement effectively amounts to the choice of p, f, b that minimizes L.
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it is about influencing future behavior. Thinking in terms of retribution implies an ex
post perspective; it is about a just response to criminal acts.

We consider two types of sanctions: imprisonment and community service
orders. Imprisonment is generally assumed to be a more punitive type of sanction
(Lappi-Seppala, 2019; Sloan & Miller, 1990). For the Netherlands, this assumption
is formalized by articles 61 and 9 of the Dutch Penal Code, which rank order the dif-
ferent sanction types available to Dutch judges based on their assumed severity and
in which imprisonment is ranked above community service. Furthermore, according
to Article 22b of the Dutch Penal Code, community service orders are excluded as
a sentencing option for certain serious crimes. Apparently, the Dutch legislator con-
siders prison sanctions to better fit these serious crimes, as prison sanctions are con-
ceived to be the more serious type of sanction. More generally, retributive consid-
erations may lead to a preference for imprisonment, even if this leads to an increase
in the costs of sanctioning. This cost increase would be the price of retribution.

We consider two types of costs related to sanctions: fixed costs of the sanction
and daily costs of the sanction. We focus on the difference in costs that depends on
the judgment of the judge. The costs preceding the judgment can be considered sunk
costs. If a judge opts for a specific sanction, this will determine the costs that origi-
nate from the execution of this sanction. Hence, we focus on the difference in costs
following the judgments and take the preceding costs as given.

Average sanctioning costs in the case of a prison sentence (subscript p, from
“prison”) depend on the number of days of imprisonment D), the costs of a day of
imprisonment C,,, the fixed costs of an imprisonment sanction K,,, and on g, recidi-
vism after short-term imprisonment®:

ACP=(1+qp)X(DpXCP+Kp) (1

Average sanctioning costs in case of a community service order (subscript c,
from “community service”) depend on the number of days of community service
D,, the costs of a day community service C,, the fixed costs of a community service
order K, and on g, recidivism after community service:

AC.=(1+4¢.) % (D.xC.+K,) 2)

The cost increase that is caused by using short-term prison sentences rather than
community service orders can be considered the price of retribution. In practice,
we observe both short-term prison sentences and community service orders. Let
the number of short-term prison sentences (community service orders) be Vp V).

6 Note that this implies that we assume that all future offenses will be responded to by imprisonment.
Likewise, in Eq. 2, we assume that all future offenses will be followed by community service. While
these are rather strong assumptions, previous work on imprisonment in the Netherlands does suggest that
prior prison sanctions substantially increase the likelihood of a future prison sanction even after control-
ling for legal characteristics (e.g., offense type and severity of the case) and extralegal characteristics
(Wermink et al., 2015). The influence of a prior prison sanction is found to exceed the effects of virtually
all legal characteristics and socio-demographics featured prominently in prior work, including gender
and national origin.
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Assuming ACP > AC, in Vp cases, an “‘expensive” sanction is used. Hence, the cost
increase that can be considered the price of retribution is equal to:

P, =V,(AC,-AC,) 3)

Apparently, this cost increase is considered acceptable in order to meet preferences
for retribution. In order to compute the price of retribution, we consider the following
hypothetical question: what is the cost saving that would be obtained if we replace
all short-term prison sanctions (up to 6 months) with community service orders? To
answer that question, we first consider the relation between Dp and D,, that is: how
many days of community service are equivalent to 1 day of imprisonment?

Define

D ,=mXD, 4)

Where m represents a conversion key to make prison sentences comparable to
community service orders.

A second factor to consider is the difference between the costs of a day of impris-
onment C,, and the costs of a day of community service C,. Data on these costs are
presented in Table 4. The third factor to consider is the difference between recidivism
after short-term prison sanctions g,, and recidivism after community service orders g...

Define
ﬂl =4, =4 (5)

If 3,>0, this would imply that the costs of prison sentences increase relative to
the costs of community service orders. It is, of course, an empirical question of what
the size of f3, is. Together with Eqs. 1-5, /3, allows us to rewrite Eq. 3 in:

P.=V,((1+q,)x(D,xC,+K,) - (1+q,-p) x (mxD,xC.+K,))
(6)
In Eq. 6, the term (1+¢,)X(D, X C,+K,) are the costs of short-term prison sentences in
cases where only prison sentences are used. The term (1+¢,—f)X(mXD,XC +K) are
the costs of community service orders in cases where only community service orders are
used rather than short-term prison sentences, taking into account differences in recidivism.
1 and g, take into account the possible differences in recidivism between community ser-
vice orders and short-term prison sentences in the price of retribution. In this paper, we
take Eq. 6 as our central equation to calculate the price of retribution and approximate this
price by estimating and assuming logical values for the parameters in Eq. 6. We do this for
the total number of crimes as well as for property, violent, and “other” crimes separately.’
In the case of the total number of crimes, /3, refers to all registered crimes, including those
for which the nature of the crime is not specified.

7 The miscellaneous “other” category, for instance, includes: public order offences, traffic offences, and
violations of the Weapons and Ammunition Act and the Opium Act.
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The Dutch context

The Netherlands is a country measuring 41,543 km?2, which is home to a little
over 17 million inhabitants. The Netherlands is governed by a uniform crimi-
nal procedure and national criminal law and is divided into 11 district courts,
4 courts of appeal, and 1 Supreme Court. Most cases start at a district court,
with the location where the crime was committed determining the particular
district. The district court generally consists of a subdistrict sector, a criminal
law sector, a civil/family law sector, and an administrative law sector. The sub-
district judge is a single sitting judge who deals with minor offenses and typi-
cally delivers an oral judgment immediately after the hearing. The judges of
the criminal law sector deal with all criminal cases that do not come before the
subdistrict judge. These cases can be heard by a single judge or in full-bench
panels with three judges. Single-sitting judges enjoy broad discretionary pow-
ers in deciding both the type and length of the sentence and may impose penal-
ties of up to one year’s imprisonment. The full-bench panels typically deal with
more complex cases and cases in which the prosecution demands a sentence
of more than one year’s imprisonment. Each year, over 80% of the cases dealt
with by the criminal law sector of the district court, are heard by a single sit-
ting judge (Vink, 2020). Cases are assigned at random to single sitting judges
within the district court based on the work schedule, or “zittingsrooster” via
an automated process. Two days prior to the court date, the judge’s assignment
is made public and thereby definitive, barring serious issues beyond personal
control.

From the turn of the century onward, the Netherlands experienced a decline
in the prison population, dropping from 94 prisoners per 100,000 inhabitants in
2005 to 68 in 2012 and 54 in 2015 (Aebi et al., 2019). These numbers are con-
sidered low compared to other European countries. The flow of prisoners enter-
ing the Dutch system each year (274, 233, and 254 per 100,000 inhabitants in
2005, 2012, and 2015, respectively) is, however, high compared to the rest of
Europe. This is explained by the relatively short duration of the average prison
sentence in the Netherlands, which is between 3 and 4 months (Aebi et al., 2019;
Linckens & De Looff, 2013). During short periods of confinement, Dutch pris-
oners are not able to participate in Penitentiary Programs aimed at successful
reintegration into society after release. Moreover, in contrast to those serving
longer punishments, prisoners serving sentences under 12 months spend a larger
part of the day inside their cell (approximately 18 hours), have no opportuni-
ties to leave prison to gain work experience, and upon release mostly receive
no guidance and supervision from probation officers (RSJ, 2021). Given these
limited opportunities for rehabilitation and reintegration, the crime-preventative
effects of particularly short-term imprisonment may be limited or nonexistent in
the Netherlands.

Apart from imprisonment, the main criminal sanctions employed in the
Netherlands include fines and community service orders. Community service
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Fig. 1 Main sanction types imposed by year, absolute numbers (left) and percentages (right), for the
period 2000-2016 (source: CBS)

orders have a maximum duration of 240 hours and can be imposed either
independently or combined with either a fine or a prison sentence of up to
6 months. In the Netherlands, suspects sentenced to community service have
to perform unsalaried work under the supervision of the probation office.
Figure 1 depicts the sanctions imposed by the three major sanction types for
the years 2000-2016, both in absolute numbers (left pane) and percentages
(right pane). The figure shows that whereas unconditional imprisonment was
the most prevalent sanction up to 2007, from 2008 onwards the number of
imposed community services topped the number of imposed prison sentences.
By 2012, the share of community service orders out of all the main sanctions
imposed had more than doubled compared to 2000. Despite a sharp increase in
the relative importance of community service orders, unconditional imprison-
ment remains the Netherlands’ second-most common governmental response
to crime.

Data and methods

Our task in this study is to estimate the price of retribution from the estimated
causal effects of short-term imprisonment on recidivism. We analyze data from
the “Life after Release Study” (LRS), which includes individual-level data from
Dutch criminal courts (Wermink & Blokland, 2019). These data were made
available by the Research and Documentation Centre (Wetenschappelijk Onder-
zoek- en Documentatiecentrum (WODC)) of the Netherlands Ministry of Justice
and Security, and contain information on every criminal case disposed of by a
single sitting judge in 2012. As mentioned, single-sitting judges in the Neth-
erlands may impose prison sentences of up to 1 year. Judge information was
then merged into these court records by the Public Prosecutor’s office, yielding
a dataset pertaining to 47,505 individuals with criminal cases, of which 7313
were sentenced to prison and 18,653 received up to 240 hours of community
service, and of which the ruling judge was known. Here, imprisonment refers
to all unconditional custodial sanctions that resulted in placement in a resi-
dential setting, and community service includes programs through which con-
victed offenders are placed in unpaid positions with non-profit or tax-supported
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agencies to perform work or service.® For each offender, the entire registered
criminal career from the minimum age of criminal responsibility to the calendar
year 2019 was compiled from all cases registered by the police at the Public
Prosecutor’s Office. In these data, cases that resulted in acquittals or dismiss-
als owing to insufficient evidence were excluded, thereby only including those
offenses that were disposed of by a conviction.

From the original sample, we impose several restrictions. Because separate courts
and sentences are available for juveniles, and both community service and impris-
onment are quite rare among elderly suspects, we excluded all suspects who were
younger than 18 and older than 50 (N = 2470). Moreover, community service was
introduced to replace prison sentences of up to six months, and, as stated in the Penal
Code, no community service order can replace longer prison terms. Because of con-
cerns that offenders with long prison sentences might differ from those sentenced to
community service to such a degree that no credible counterfactual can be obtained,
we excluded all 162 individuals in the data sentenced to more than six months impris-
onment. Finally, six cases with data quality problems were removed. The foregoing
restrictions resulted in an analysis sample of 22,793 individuals, representing 89.4%
of the original sample. Of these 22,793 individuals, 16,764 received a community ser-
vice order and 6029 a prison sentence (with a maximum length of 6 months).

The data allow us to analyze different types of offenses. In this paper, we separate
property crimes, violent crimes, and a remaining other category. The level of detail of
the data is such that we observe combinatory offenses. Cases were classified as ‘other’
when data on offense type was available and when the offense type could not be classi-
fied as violent or property, and ‘unknown’ when data on offense type was not available.
The data include information on five groups of confounding variables that are known
to influence judicial decision-making or recidivism after punishment or both. First, the
seriousness of the criminal conduct is captured by the overall severity of the offense
based on the statutory maximum penalty and the total number of criminal charges. Sec-
ond, previous research consistently demonstrates that the type of offense is highly con-
sequential for case processing, and the data include various offense types that cover a
range of violent, property, and drug offenses (e.g., Van Wingerden et al., 2016). Third,
socio-demographics are captured by information about age, country of origin, and sex.
Fourth, district court information is available, which is important given that the setting
for the current study is the criminal divisions of all district courts in the Netherlands, and
sentences may vary among district courts (Johnson, 2006). Fifth, all previous punish-
ments are known in the data. Descriptive information on the variables included in our
analyses is presented in Table 1. This extra information is used to additionally control for

8 In the dataset, there is a hierarchy used for the final sentencing decision. If there are combinations, the
sentence higher in the hierarchy is selected. The hierarchy from more severe to less severe used by the
WODC is the following: unconditional prison sentence, community service, conditional or suspended
prison sentence, fines, and lastly other categories such as acquittals and dispositions. From this, we select
unconditional prison sentences because these are the most severe and allow for analyzing “the price of
retribution.” Unconditional prison sentences may be imposed in combination with other sanctions lower
in the hierarchy, except for community service orders, because they serve as the comparison group in our
study. In line with Mears et al. (2015), we chose community service orders as the comparison group to
define a clear counterfactual scenario (the sanction that otherwise would have occurred).

@ Springer



The price of retribution: evidence from the willingness to...

Table 1 Summary statistics

Total sample Imprisonment CSO
N=122793 N = 6029 N=16,764
Mean SD Mean S.D. Mean S.D.
Social demographics
Female 0.13 0.00 0.11 0.00 0.14 0.00
Non-Dutch 0.35 0.00 0.62 0.01 0.25 0.00
Age (/10) 3.11 0.01 3.17 0.01 3.09 0.01
Criminal history
No. of prior criminal cases 7.93 0.08 11.55 0.21 6.63 0.08
No. of prior fines 1.53 0.01 1.89 0.03 1.40 0.02
No. of community service orders 1.09 0.01 1.23 0.02 1.03 0.01
No. of prior prison sentence 1.59 0.03 3.28 0.07 0.99 0.02
Case characteristics
No. of crimes 1.54 0.01 1.55 0.01 1.53 0.01
Offense severity 4.02 0.02 5.03 0.04 3.65 0.02
Offense type
Threatening 0.06 0.00 0.03 0.00 0.07 0.00
Assault 0.19 0.00 0.08 0.00 0.23 0.00
Violent theft 0.02 0.00 0.03 0.00 0.01 0.00
Sex 0.01 0.00 0.01 0.00 0.01 0.00
Forgery 0.04 0.00 0.08 0.00 0.02 0.00
Theft 0.13 0.00 0.22 0.01 0.09 0.00
Burglary 0.06 0.00 0.06 0.00 0.05 0.00
Other aggravated theft 0.12 0.00 0.19 0.01 0.09 0.00
Other property 0.06 0.00 0.04 0.00 0.06 0.00
Public order 0.05 0.00 0.02 0.00 0.07 0.00
Offense against authority 0.02 0.00 0.02 0.00 0.03 0.00
Destruction 0.03 0.00 0.02 0.00 0.04 0.00
Traffic 0.11 0.00 0.07 0.00 0.12 0.00
Drug 0.08 0.00 0.12 0.00 0.07 0.00
Firearms 0.01 0.00 0.01 0.00 0.01 0.00
Other 0.02 0.00 0.01 0.00 0.02 0.00
District courts
Other courts 0.04 0.00 0.01 0.00 0.05 0.00
Amsterdam 0.10 0.00 0.13 0.00 0.09 0.00
North-Holland 0.10 0.00 0.17 0.00 0.07 0.00
The Netherlands—Middle 0.10 0.00 0.08 0.00 0.11 0.00
The Netherlands—North 0.08 0.00 0.04 0.00 0.09 0.00
The Hague 0.12 0.00 0.15 0.00 0.11 0.00
Rotterdam 0.13 0.00 0.17 0.00 0.12 0.00
Limburg 0.06 0.00 0.05 0.00 0.06 0.00
East-Brabant 0.06 0.00 0.05 0.00 0.06 0.00
Zeeland-West-Brabant 0.08 0.00 0.05 0.00 0.09 0.00
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Table 1 (continued)

Total sample Imprisonment CSO

N=122793 N = 6029 N=16,764

Mean SD Mean S.D. Mean S.D.
The Netherlands—East (Gelderland) 0.08 0.00 0.06 0.00 0.09 0.00
The Netherlands—East (Overijssel) 0.05 0.00 0.04 0.00 0.06 0.00

selection effects in our instrumental variable analyses and to prevent interference from
feedback effects from previous punishments.

In sum, this is a rich, yet surprisingly underutilized data source as it contains
detailed information on important confounding variables, judge identifier information,
and full criminal careers of a full nationwide population, thus providing a rare oppor-
tunity to examine the causal effects of imprisonment versus community service orders.

Estimating the causal effect of imprisonment on recidivism

In this section, we explain how to estimate 5, from Eq. 6. Our 2SLS strategy exploits
the variation between judges in the propensity to impose a short-term prison sentence
to statistically isolate the influence of short-term imprisonment on criminal behavior
after release (Angrist, 2006; Angrist & Krueger, 2001; Angrist & Pischke, 2009). Fol-
lowing Dahl et al. (2014), Dobbie et al. (2018), Bhuller et al. (2020), and Wermink
et al. (2023), we use a judge stringency measure as an instrument. Here, we define a
judge’s stringency as the share of imprisonment sanctions imposed by that judge in all
other cases apart from the one being considered. Using the stringency measure avoids
issues associated with many weak instruments when using judge dummies (Angrist &
Krueger, 1991; Chao & Swanson, 2005; Davies et al., 2014; Hansen & Kozbur, 2014).
Hence, we estimate the following equations by Two-Stage Least Squares (2SLS)

y; = Py + Py - Prison; +X:ﬂ2 +¢; @)

. !/
Prison; = ay + Zjyoy + X, + v, (8)

Here, y yields recidivism and Prison a binary variable indicating whether someone
received a prison sentence (Prison = 1) or a community service order (Prison = 0). X’
is a vector of control variables including age, gender, country of origin, criminal his-
tory, type and severity of the crime, and court district (see Table 1 for details on these
variables). Z denotes the stringency of judge j assigned to the defendant i’s case.

The error terms € and v are iid ~ N(0,6) and allowed to be arbitrarily corre-
lated.” In the empirical analysis, we also differentiate y by three types of measures

9 Estimation results are robust to using a probit instead of a linear probability model in the first stage
(not reported here, but for prove of the robustness of methods we refer to Wermink et al., 2023).
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indicating either violent, property, or other crimes. Hence, we estimate j3, for the
total effect of prison sentences on recidivism and for violent, property, and other
crimes separately.

The first step prior to the IV analysis is testing the underlying assumptions of
the model, in our case the random assignment of cases to judges and the variation
of judges in sentencing preference.'” A randomization test in which each observed
covariate was regressed on the set of dummy variables for the assigned judges con-
firmed that the punitivity of a judge is indeed largely uncorrelated with the defend-
ant and case characteristics that could affect recidivism, which implies that assign-
ment of cases to judges seems to be as good as random (see Table 10 in Appendix).
Nevertheless, we control for these observables in all instrumental variable models.
Figure 3 in the Appendix further shows that there is a widespread in a judge’s ten-
dency to incarcerate, with probabilities of imprisonment ranging between O and 1.

The second step prior to the IV analysis focuses on the exclusion restriction, and
on the actual relevance of the instrument using F-tests over the first stages of the
IV models. The assumption of instrument exogeneity means that recidivism may
only be influenced by the sentence handed down by the court. We consider that
our approach complies with this assumption because we could not identify other
mechanisms through which the random assignment of a judge may affect reoffend-
ing other than through the imposed sentence (also see Wermink et al., 2023). The
instrument is sufficiently strong as the F-statistic (F = 1223.60) belonging to the
excluded instrument is well over the recently renewed rule-of-thumb of F > 104.7
for sufficiently strong instruments by Lee et al., (2020). This means that our instru-
ment complies with the “relevance” assumption.

Results
The causal effect of short-term prison sentences on recidivism

In Table 2, we present the estimation results for f, in Eq. 8, which is an important
input for the framework of calculating the price of retribution in Eq. 6. We separate
S, by total crimes, property, violence, and other types of crimes. Furthermore, we
separate 3, by a range of 1, 3, and 5 years in which recidivism can have taken place.
Additionally, we show the mean absolute recidivism after community service (q,,
i.e., control mean) and prison (g, i.e., complier mean).

For the sum of crimes, we find that, compared to a community service order, a
short-term prison sanction leads to an average of 0.80 additional registered crimes
in the year following the sanction. This effect increases to 1.13 considering 3 years

10 To be able to interpret the 2SLS estimates as the local treatment effect (LATE) monotonicity has to be
assumed. Monotonicity implies that there are no individuals sentenced to imprisonment by judges that
prefer noncustodial sanctions that would not have been sentenced to imprisonment by judges that pre-
fer custodial sanctions, and vice versa. We tested for monotonicity as recommended by Mueller-Smith,
(2015). Based on the outcomes of these tests, we conclude that monotonic issues are minor in the current
data. Outcomes of the monotonicity tests are available from the authors upon request.

@ Springer



.Wermink et al.

QOUBOYIUSIS JO SIPAI—T() Qs *SO"0sx “01 0 "03¥1S ISIY Y} UT [(°() JO

s &y 76'0= "o ajewnss opp “omsesw Kousurns oSpnl oy 9T JUSWINIISUT PIPN[OXS ) JO JSHRIS-] Y ST Je)s-,] partoday ‘sosoyjuared ur pojuasaid are juepusyop oy)
Te PAIISN[D SIOLID PIBPUR)S 1SNQOY "SI[BLIBA [0OTUOD IPN[OUL SUOISSAITAI [ "A[9A199dsa1 ‘UosLid pue 9014108 AJIUNWIWOD 13)J8 WSIAIPIOAI A)N[Osqe ueaw oy oxe /b pue °h

00SCC 00SCC 00S°CT 00S°CC €6S°CT €65°CC €65°CT £65°CC L¥9°CT L¥9°TT L¥9°TT LY9'TT  'S90
$6'80CI §6'80CI $6'80C1 §6'80C1 10°8I¢CI 10°81¢I 10°81¢CI 10°8I¢CI 09°¢CCl 09°€CcCl 09°€CCl 09°¢CTl s
(800 Lro) (820 (80°0) (€10 (zzo) 00 (L00) (z1ro)
aro1ro S0°0- #4860 s CL ] %610 (90°0) 200 #x46L°0 EEEIN ##C1°0 (70°0) 00°0 #4950 #4080 g
a3e)s puodds
(@00 160 (200 SS0 (OO ¥6'l  (LOO) ¥SE (20'0) €90 (10°0) 8€0 (€0'0) TH'T  (S0'0) 95T (10°0) 920 (10°0) SI'0  (20'0) 890 (€0°0) LI'T b
(100) LSO (1000) 20 (10°0)89°0 (€0°0) IL'T (10°0) 80 (10°0)8T0 (10°0) 9¥'0 (20’0 9I'T  (00°0) ¥1°0 (00°0) 110 (10°0) 81°0  (10°0) S¥'0O ’b
uBoIN
heliile) JUQ[OIA Kxadoig e, heliile} JUSJOIA Kyredoig [eloL heliile) JUD[OIA Kxedoig reloL
S ¢ sk ¢ Aok |

J0jBWNSY AT Aouadurns a3pn( e Jursn WSIAIPIOAI U0 JuaWUOSLIdWI JO S109JJ9 [eSNED 9y} JO S)NSAI uonewnsy g ajqel

pringer

As



The price of retribution: evidence from the willingness to...

after the sanction and 1.12 considering 5 years after the sanction. Hence, our results
suggest that in the Netherlands, short-term prison sentences lead to significantly
more recidivism than community service orders. These estimates are robust to a
large variety of heterogeneity checks, including LIML estimators and monotonic-
ity assumptions (see Wermink et al. (2023) for an elaborate overview of tests and
robustness checks using the same data and method).

The results for the sum of crimes are consistent when we only consider property
crimes. For property crimes, we find that, compared to a community service order,
a prison sanction leads to an average of 0.56 more crimes in the year after the sanc-
tion. This effect increases to 0.79 considering three years after the sanction and 0.98
considering 5 years after the sanction. For crimes other than property and violent
crime, we find that a prison sanction increases recidivism by 0.12 on average in the
year after the sanction compared to a community service order. This increases to
0.19 considering three years after the sanction and 0.11 considering 5 years after the
sanction. For violent crimes, we find no significant difference in recidivism between
prison sentences and community service orders. Most likely, this is a result of the
nature of violent crimes, which are generally considered to be governed by less
rational decisions than property crimes (Felson, 2009). Our results suggest that the
effect on the total number of crimes is mainly driven by property crimes and, to a
lesser extent by, violent crimes.'! 12

Parameters of sanctions and recidivism

In Table 3, we present the values of the key parameters of Eq. 6 regarding D, (i.e.,
average days of imprisonment), g, (i.e., average number of recidivism after impris-
onment), V, (i.e., total sanctions), and m (i.e., factor to translate days of prison

" Additional OLS regression analyses were conducted for all outcome measures (total, property, violent,
and other crimes) using a 5-year follow-up period. The results show that the imprisonment estimates are
positive and significant for each outcome. The main difference with our IV estimates is that the impact of
imprisonment on violent crimes is no longer non-significant but positive and significant. This increases
confidence that our 2SLS estimates exhibit less bias than the OLS estimates. Finding criminogenic OLS
and criminogenic or null 2SLS results is common in the current IV literature (Loeffler & Nagin, 2022).

12 Note that when estimating the price of retribution, we assume that the local average treatment effect
(LATE) estimated by our IV models approximates the average treatment effect (ATE) in the entire popu-
lation. This assumption is valid only when the proportion of non-compliers—those undergoing a differ-
ent type of treatment than originally assigned—is low. As far as we can deduct from the available data,
all those sentenced to short-term imprisonment did actually undergo imprisonment. Those sentenced to a
community service order could, however, end up being imprisoned, for instance, when they fail to meet
the conditions of their community service order. The percentage of failed community service orders in
the Netherlands, however, is low—in 2012, 86% of community sentences were completed successfully
(Kalidien, 2013), and those failing their community service order do not always end up in prison. Addi-
tional analyses using the probability of short-term imprisonment (i.e., the propensity score) furthermore
show that the region of common support is almost 100% as for almost every value of the propensity
score, there are individuals who received short-term prison sanctions but also individuals who received
a non-custodial sanction. Consequently, there are no combinations of observed variables that lead to a
certain sanction type. Hence, we feel confident in assuming that the LATE approximates the ATE in our
case.
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sanction to days of community service sanction). In addition to our WODC data, we
need one external source to complete Table 3 and the total number of sanctions per
year in our framework. Vink, (2020, Table 6.9) provides data on short-term prison
sanctions (up to 6 months). Our WODC data provide information on the share of
short-term sanctions related to property crime, violence, and other crimes in 2012.
Combining these sources, Table 3 provides information on the number of short-term
prison sanctions for different types of crime in 2012.

In our baseline scenario, scenario 1, we further take into account the direct costs
associated with imprisonment and community service orders. The direct costs of
imprisonment and community service orders per sanction are taken from the finan-
cial report of the Netherlands’ Ministry of Justice and Security (MvIV., 2018). In
the first place, a judgment leads to fixed costs. The execution of a judgment requires
that participants in the criminal justice system receive the information they need to
enforce the sentence in the right form and on time. The coordinating role is per-
formed by the Central Judicial Collection Agency (Centraal Justitieel Incassobu-
reau (CJIB)). This agency is an agency of the Dutch Ministry of Justice and Secu-
rity. The budget of the agency depends on the price of services and the number of
services supplied to the Ministry. The price of the coordination of prison sanctions
(66.97) is substantially higher than the price of the coordination of community ser-
vice sanctions (34.75) in 2012."% In the second place, a judgment leads to variable
costs. The daily costs of prison sentences are based on calculations from the Cus-
todial Institutions Agency (Dienst Justitiéle Inrichtingen (DJI)), which report 259
euros per day for imprisonment.'* The daily costs of a community service order are
priced at 72.56 euros per day.'> These costs involve the direct costs of the sentence
related to personnel, goods, and services per day of the sentence.

Compared to our baseline scenario, we add reintegration costs to our analysis in
scenario 2. Following De Koning et al., (2016), who take 2012 as a year of analy-
sis, we assume that reintegration is only necessary for those with a prison sentence.
Those with a community service order are assumed to be sufficiently connected with
society during their sentence such that they do not need a reintegration trajectory.
De Koning et al., (2016) calculate the costs of two trajectories: (1) a simpler and
cheaper trajectory and (2) a more complicated and more expensive trajectory.'® We
use these costs in scenario 2a (cheap alternative) and scenario 2b (expensive alter-
native). The cheap alternative costs 2247 euros per prisoner per year (De Koning
et al., 2016). The expensive alternative costs 5271 euros (De Koning et al., 2016).
We convert these costs to the daily costs of a prison sentence and assume that the

13 Table 10.3.14 in MvIV, (2018).

14 Table 10.3.6 in MvJV, (2018).

15 Ruiter et al., (2011) estimate the daily costs of prison sentences at 230 euros per day and community
service orders at 65 euros per day in 2010. Hence, the daily costs of community service orders were
approximately a third of the daily costs of a prison sentence in 2010. We assume that the daily price of
a community service order in 2012 was the price increase in prison sentences from 2011 to 2012 * 65 =
(259/232) * 65 = 72.56.

16 See Table 5.4 in De Koning et al., (2016). Cost trajectories mainly differ due to the use of personnel in
the execution of the reintegration trajectories.
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.Wermink et al.

costs increase linearly with days spent in incarceration. Therefore, we add 2247/365
= 6.16 euros and 5271/365 = 14.44 euros to C,, in scenarios 2a and 2b, respectively.
We argue that Scenario 2b is not very likely to hold for our subsample of crimes
with a maximum prison sentence of six months.

Compared to scenario 2, we add social insurance costs to our analysis in sce-
nario 3. Ramakers et al., (2014) and Verweij et al., (2022) show that those who
receive a prison sentence often face a hard time finding a paid job after their
release from prison. More specifically, Verweij et al., (2022) show that about
56% of ex-prisoners receive social insurance benefits in the first 3 years follow-
ing release. Only about 16% report paid employment. As the mean length of the
prison sanction these individuals received was 145 and its median length was
46 days, the percentages reported by Verweij et al., (2022) appear to hold for
short prison sentences of up to 6 months that we selected in our study. The cor-
responding author of the Verweij et al., (2022) study indeed confirmed that the
vast majority (82%) of the ex-prisoners included in their study were sentenced
to prison sentences of up to 6 months. Those with a community service order
are assumed to be less scarred during their sentence, such that they do not need
a period of social insurance after completing their sentence. Following De Kon-
ing et al., (2016), we assume that those who have completed their prison sen-
tence and cannot find a job receive social assistance benefits. This means they
receive a gross income of 1336.42 per month for every month they are not work-
ing (welfare benefits as of 1 January 2012).!” We present different scenarios for
different unemployment durations after incarceration. In scenario 3a, we assume
that the average time between completing a prison sentence and finding work is
three months. In scenarios 3b and 3c, we assume that this is one year and three
years, respectively. In Scenario 3a, we add 3%1336.42 = 4009.26 to the fixed
costs of prison sentences Kp. In scenario 3b, we add 12%1336.42 = 16,037.04
to the fixed costs of prison sentences. In scenario 3¢, we assume a time dis-
count rate of 2% in order to discount future years to the costs of one year and
add 16,037.04 +(16,037.04/1.02)+(16,037.04/(1.02"2)) = 47,173.93 to the fixed
costs of prison sentences.

We do not take into account any costs involved with uncompleted community
services in any of our scenarios. In principle, every hour of community service
that is not provided by the offender is converted into four hours of incarceration.
In practice, less than one in every five cases of community service remains unfin-
ished (Van der Heide et al., 2004). However, in most cases, the remaining hours
are not converted into incarceration, as the judge may find this punishment dis-
proportional. Neither do we take into account any positive effects of community
services in our scenarios, as the extent to which offenders provide a productive
task to society is arguable. In many cases, they provide a productive task, but
this comes at the cost of other regular workers (who are close to receiving the

17 For people to receive social assistance benefits, they have to comply by the rules for active job search
registered and monitored by the Dutch Work Agency (UWYV).
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Table 4 Price of prison sentences (p) and community service orders (w) per sanction (K) and per day (C)
by scenario

Prices
K, G, K. C.
Scenario 1 Direct costs 66.97 259.00 3475 72.56
Scenario 2a  Scenario I + Reintegration costs (low) 6.16
Scenario 2b  Reintegration costs (high) 14.44
Scenario 3a  Scenario 2a + Social insurance costs (3 months)  4009.26
Scenario 3b  Social insurance costs (1 year) 16,037.04
Scenario 3¢ Social insurance costs (3 years) 47,173.93
Table 5 The price of retribution in the baseline scenario (scenario 1 in Table 4)
Crime v, q, P m D, K, c, K, C, P, PV, PIT

Total 18,735 1.17 0.80 1 46.11 6697 259 3475 7256 401,370,572 21,424 45
Property 11,064 0.68 056 1 38.02 66.97 259 3475 7256 149,621,134 13,523 17
Violent 2679  0.15 0.00 1 4747 6697 259 3475 7256 27,352,570 10,210
Others 4991 026 0.12 1 6330 6697 259 3475 72.56 77,158,464 15,460 9

minimum wage), such as municipal landscapers and kitchen employees in nurs-
ing homes.
Table 4 shows an interesting pattern in light of our framework for pricing retribu-

D xC,+K .
_(DXG+K,) ~5.75, i.e., the costs of
(mXDpXC(,+K£)

prison sentences are about five times as high as those of community service orders
without taking into account the differential effect on recidivism. Therefore, short-
term prison sentences should lead to substantial reductions in recidivism (f; <0) for
the price of retribution to be close to zero (P,~0).

tion. Assuming m=1, scenario 1 shows that

Simulated price of retribution

In this section, we use all aforementioned parameters and plug these into Eq. 6 to
calculate the price of retribution. In Table 5, we present the differential costs of
short-term imprisonment and community service orders for the baseline scenario.
We report the results for total crime as well as deconstructions of property, vio-
lence, and other crimes. The table shows the different parameters assumed based on
descriptive statistics (Vp, qp Dp), estimation results (f;), and external sources (m,
Kp, Cp, K, . C.). We present the outcome of the simulation by P,, which is the differ-
ence between the total costs of community service orders and short-term imprison-
ment, and P,/ Vi which is the difference between total costs of community service
orders and short-term imprisonment by a number of crimes.
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Fig.2 Price of retribution (in
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According to our framework for pricing retribution, we can interpret these
outcomes as the total price of retribution and the total price of retribution per
crime, respectively. Therefore, using our baseline scenario, we conclude that
Dutch society is willing to pay close to 400 million euros per year for retribu-
tion. To interpret the size of this amount: 400 million euros per year is about
a third of the total budget of the Custodial Institutions Agency in 2012. For
another comparison, this is 21,424 euros per sanctioned offense per year. To
make this result a bit less abstract, we translate it into an amount that is implic-
itly paid by the taxpayer. With about 9 million taxpayers in the Netherlands (7" =
9 million), our results imply that each taxpayer pays about 45 euros per year for
retribution. '8

Since both conversion rates and costs are often subject to discussion, we pre-
sent the sensitivity of our estimated price of retribution (y-axis) for a range of
conversion keys (x-axis) and the relative daily costs of community service to
prison sentences (z-axis) in Fig. 2. Figure 2 shows that for any reasonable values
of the conversion keys and relative daily costs, we find a positive price of retribu-
tion. Only in the extreme case of a conversion key equal to 1 and the daily costs
of community services being about 1.6 times higher than the daily costs of prison
sentences do we find a non-positive price of retribution.

18 Taking more recent costs and V’s from 2017 and assuming that q’s and ,’s are still valid in 2017, it
shows that the total price of retribution is slightly smaller but still close to 400 million euros per year.
For comparison, the total costs of the Custodial Institutions Agency (DJI) is about 2.3 billion euros in
2018, meaning that the price of retribution is about a sixth of the total budget of the DJI: https://www.
rijksbegroting.nl/2020/voorbereiding/begroting,kst264845_23.html. Also note that in our calculation,
we assume that all short detentions are replaced by equivalent community service. When calculating the
price of retribution, we assume that those sentenced to prison once will be sentenced to prison again in
the event of repeat offenses. To the extent that prison inmates are sentenced to community service on a
repeat conviction, we overestimate the extent and actual costs of retaliation under the current policy. To
put our findings into perspective, we also estimated the price of retribution under the assumption that
the costs of imprisonment and community service are equal ((m x D,x C. +K)) / D,xCp + K) = 1).
In that case, the price of retribution is entirely determined by the difference in observed recidivism after
short-term imprisonment and community service (and the type of punishment for recidivism is no longer
relevant). The price of retribution is then lower, but still positive, at 180 million euros per year.
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There is some heterogeneity in the price of retribution among types of crimes,
although they all point in the same direction. Dutch society is willing to pay
about 13,500 euros per property crime per year. This is about 10,000 euros for
violent crimes and about 15,500 euros for other types of crimes. In our frame-
work, the heterogeneity between types of crimes largely stems from differences
in the average recidivism rate per crime (g,) as well as differences in increased
recidivism per crime following short-term prison sentences (f;). Heterogeneity
in the average length of imprisonment (D)) is relatively small, although the aver-
age sentence length for other crimes is relatively long, especially compared to
that for violent crimes.

Scenario analysis

In this section, we present the simulation exercises for the different scenarios
presented in Table 4. In scenario 2, we add additional costs to the daily costs
of prison sanctions by arguing that each day of incarceration is associated with
reintegration costs. In scenario 2a (Table 6), we assume that the costs of the rein-
tegration trajectory are about half the costs of the reintegration trajectory in sce-
nario 2b (Table 6), thereby following the cost estimates of reintegration by De
Koning et al., (2016). In Tables 6 and 7, we show that adding these reintegration
costs increases the price of retribution, but the simulated price is in the same
order of magnitude as our baseline simulated price in scenario 1. In scenarios 2a
and 2b, we simulate a price of retribution that is about 46 and 48 euros per tax-
payer per year in the Netherlands, respectively.

In scenario 3, we add additional costs to scenario 2a by adding costs per sanc-
tion of prison sanctions, arguing that incarceration is associated with additional
costs of social insurance benefits. In particular, social assistance benefits are due
to difficulties in finding a job after imprisonment, thereby following the cost esti-
mates of reintegration by De Koning et al., (2016). In scenario 3a (Table 6), we
assume that there is an average of 3 months between ending a prison sentence and
finding a paid job. In scenario 3b (Table 6) and scenario 3c (Table 6), we assume
that this is 1 year and 3 years, respectively. In Table 6, we show that adding these
social insurance costs substantially increases the price of retribution compared to
our baseline simulated price in scenario 1. In scenario 3a, we simulate a price of
retribution that is about 64 euros per taxpayer per year in the Netherlands. This is
about 118 and 259 euros in scenarios 3b and 3c, respectively.

Presenting the different scenarios in this section is indicative of our previously
described pattern: adding costs beyond the direct costs of prison sentences and
community service orders increases the price of retribution. In our worst-case
scenario, the price of retribution is about 5.5 times higher than in our baseline
estimate. We expect the true price per taxpayer per year to be somewhere in the
range of 45-259 euros.
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Table 7 The price of retribution in the baseline scenario—statistical 95% lower bound and upper bound

Crime V 9 B m D, K C, K, C. P pPJv, PIT

P P P c c r P

Lower bound
Total 18,735 1.12 0.57
Property 11,064 0.65 0.42
Violent 2679  0.14 0.00
Other 4991  0.24 0.03
Upper bound
Total 18,735 1.23 1.03 1 4724 66.97 249 3475 72.56 436,127,730 23,279 48
Property 11,064 0.72 0.71 1 3921 66.97 249 3475 72.56 162,351,292 14,674 18
1
1

45.00 66.97 249 3475 72.56 369,747,476 19,736 41
36.84 6697 249 3475 72.56 138,558,966 12,523 15
44.64 6697 249 3475 7256 25516371 9525 3
60.54 66.97 249 3475 72.56 70,716,256 14,169 8

[y

Violent 2679  0.17 0.00 50.31 66.97 249 3475 72.56 29,501,307 11,012 3
Other 4991  0.28 0.20 66.06 66.97 249 3475 72.56 83,707,176 16,772 9

Bold is used to indicate that parameters differ from baseline model

Sensitivity analysis

Although we have just established that our baseline scenario is likely to be a
lower bound for the price of retribution, it is interesting to see how vulnerable
this lower bound is to statistical probabilities. Therefore, we present the statisti-
cal lower and upper bounds of our baseline scenario in this section. To calcu-
late the statistical lower bound of our simulated price in Table 7, we take the
lower bounds of the parameters shown in Table 3 based on the standard devia-
tions of the parameters. Hence, we take the lower bounds of g,, f;, and D, In
Table 7 (upper half), we show that the associated simulated price of retribution
for this statistical lower bound is about 41 euros per taxpayer per year. Similarly,
we simulate the statistical upper bound of the baseline scenario in Table 7 (lower
half) and find a price of 48 euros per taxpayer per year. These results suggest that
our price of 45 is relatively precisely estimated in the baseline scenario and is
unlikely to be driven by statistical anomalies.

So far, we have assumed that #;, measures the effect of a sentence on the aver-
age number of registered crimes in the subsequent year. However, recidivism after
a prison sentence and a community service order may continue to differ for much
longer periods. To take this into account, we estimated the effect of sentencing on
average recidivism 3 and 5 years after the sentence. Recidivism patterns for 3 and
5 years after receiving a sentence are very similar to those found during the first
year. In Table 8, we show how our simulated price of retribution changes by using
the estimates for 3 and 5 years. Since recidivism is logically higher after 3 years
than after 1 and 5 years than after 3 years, we observed slightly higher prices of
retribution. However, with about 69 and 86 euros per taxpayer per year in the
upper and lower halves of Table 8, respectively, while higher, simulated prices
are in the same order of size as our simulated baseline price in Table 5. There-
fore, we conclude that our baseline simulations are not vulnerable to extending
the time frame to estimate /3.
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Table 8 The price of retribution in scenario 1 with 3- and 5-year estimates of recidivism

Crime v 9 B mD, K ¢, K. C. P pPJv, PIT

P P c r

Scenario 1

3-year follow-up
Total 18,735 2.59 1.13
Property 11,064 1.44 0.79
Violent 2679  0.39 0.00
Other 4991  0.64 0.19

5-year follow-up
Total 18,735 3.58 1.12 1 46.11 66.97 249 3475 72.56 777,188,861 41,483 86
Property 11,064 1.96 0.98 1 38.02 66.97 249 3475 72.56 254,388,680 22,992 28
Violent 2679 0.56 0.00 1 47.47 66.97 249 3475 72.56 33,709,414 12,583 4
Other 4991 092 0.11 1 3121 6697 249 3475 72.56 112,416,363 22,524 12

46.11 66.97 249 34.75 72.56 624,491,748 33,333 69
38.02 66.97 249 34.75 72.56 209,166,364 18,905 23
4747 6697 249 3475 72.56 30,035,952 11,212 3

31.21 66.97 249 3475 72.56 98,173,489 19,670 11

—_— e

Bold is used to indicate that parameters differ from baseline model

Table 9 The price of retribution in scenario 1 with no differential effects on recidivism

Crime \4 a, b m D, K C, K C, P PV PJIT

P P P ¢ c r P

Total 18,735 1.17 0.00
Property 11,064 0.68 0.00
Violent 2679  0.15 0.00
Other 4991  0.26 0.00

46.11 6697 249 3475 7256 350,810,279 18,725 39
38.02 66.97 249 3475 72.56 132,355,574 11,963 15
4747 6697 249 3475 7256 27,365,733 10,215 3
63.30 66.97 249 3475 7256 74,419,197 14911 8

—_ = =

Bold is used to indicate that parameters differ from baseline model

Decomposing the price of retribution: costs versus recidivism

In Table 9, we present a simulation exercise of the price of retribution with the costs
assumed in scenario 1, but we assume that there is no differential effect of short-
term prison sentences and community service orders on recidivism, i.e., #;=0. The
results indicate that, even in the case of no differential effects on recidivism, the
price of retribution is about 350 million euros per year. In the case where we are
willing to assume that the daily costs of community service orders are the same as
for prison sentences in the baseline scenario, our simulations price retribution at
about 200 million euros per year.

Conversely, keeping everything else constant, we would need a ,~—35.5 for the
price of retribution to be non-positive (P,<0) in the baseline scenario. This means
that short-term prison sentences lead to an average of at least 5.5 fewer registered
crimes in the year following the sanction relative to community service orders.
Though a relatively small number of studies find negative effects of imprisonment
on recidivism in settings that focus on rehabilitative services, our results are in line
with most prior international literature that tends to show a criminogenic or null
effect of imprisonment (Loeffler & Nagin, 2022).

To conclude, based on these simulation exercises, we can safely assume that the
price of retribution is positive and that it is unlikely to be driven by the estimates of ;.
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Conclusion and discussion

This study is the first-ever attempt to attach a price to retribution. To do so, we
developed a framework in which administrative data on recidivism can be used
to identify society’s willingness to pay for retribution. Using Dutch administra-
tive data on all sentences in 2012 and recidivism in subsequent years and esti-
mating the causal effects of sanctioning in an Instrumental Variable framework,
we find that short-term prison sentences lead to more recidivism than community
service orders. Additionally, we find that the daily costs of imprisonment from the
moment of the judges’ verdict are at least 3 times higher than the daily costs of
community services. According to our framework, the total price paid for retribu-
tion in Dutch society is about 400 million euros per year. This is about 21,000
euros per crime per year and about 45 euros per taxpayer per year. Despite the fact
that prison sentences are more expensive than community service orders and that
community service orders are more effective in reducing recidivism, society pays
this price for short-term prison sentences to exist.

Additional analyses show that the price of retribution is largely driven by
property crimes, as the costs of property crimes form the highest share of the
total costs of crimes. Our simulated price in the baseline scenario is relatively
precisely estimated and is not driven by any statistical uncertainty or choice for
the number of years after the sentence taken into account to find effects on recidi-
vism. However, our framework does indicate that our baseline scenario is most
likely a lower bound on the price of retribution, and our analysis finds an interest-
ing pattern: adding indirect costs to the analysis increases the price of retribution
because (1) community service orders are unlikely to be more costly than prison
sentences, and (2) short-term prison sentences lead to more recidivism than com-
munity service orders. Given our different scenarios, the price of retribution in
the Netherlands is likely somewhere in the range of 45-259 euros per taxpayer
per year.

There is another reason why the price of retribution can be expected to be higher.
Since prison sanctions lead to an increase in recidivism, there will also be an
increase in the number of victims. More generally, an increase in recidivism leads
to an increase in the cost of crime. Including these costs of crime would be a natural
extension of our analysis.

Our study reveals the willingness to pay for retribution as implied by judi-
cial choices and shows variation in the willingness to pay per offense type. An
important caveat is the current study’s sole focus on special deterrence. To the
extent that converting all short-term prison sentences to community service orders
impacts the general deterrent effect of sanctioning, such that potential offend-
ers are less deterred by community service than they are by short-term impris-
onment, the conversion of all short-term prison sentences to community service
orders may result in an increase in the overall crime level and, with it, increased
costs to society. In this case, the price paid for retribution as currently defined
would be an overestimation as the crime-reducing effect of imprisonment would
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be underestimated.'® Although the current analysis does not allow us to directly
measure potential differences in general deterrence between short-term prison sen-
tences and community service orders, what we can do is estimate the effects of
different general deterrence ratios between these two sentence types on the price
of retribution. Equation 6 now assumes one prison sentence corresponds to one
community service order—assuming a conversion rate of 1. Under a conversion
rate of 2—assuming the general deterrent effect of community service orders is
half that of short-term imprisonment—the lower boundary estimate for the price
of retribution is still around 35 euros per taxpayer per year. Given prior research
on general deterrence, however, a conversion rate of 2 seems unrealistically high
(Nagin, 2013). In addition, the incapacitation effect of short-term prison sentences
may influence the overall crime level in society because it removes the opportu-
nity to commit crimes for the duration of the prison sentence. However, prior work
shows that the incapacitation effects of short-term prison sentences in the Nether-
lands are negligible (Wermink et al., 2023).

In the end, the price of retribution is paid by the taxpayer. When we are willing
to assume that retribution is an important factor in the court’s decision for short-
term imprisonment, the question arises whether the price paid by society devi-
ates from what taxpayers would actually be willing to pay for retribution. After
all, in a democratic system, policy decisions only indirectly reflect the wishes of
the population. To the extent that judicial decisions do not fully reflect citizens’
preferences, the willingness to pay measured in this study merely reflects judicial
preferences. Future research on the actual willingness of citizens to pay for retri-
bution is therefore crucial, and information about increased recidivism after prison
sanctions should be provided to respondents as the price of retribution largely con-
sists of the costs that repeat crime entails. Will citizens be willing to pay more for
prison sanctions, even if this type of sanction ultimately results in more victims?

Political decision-making is a complex process in which, in addition to cal-
culating rationality, moral and emotional considerations play a role. With our
research, we hope to contribute to the political discussion about the use of short-
term imprisonment as a response to crime in the Netherlands and elsewhere, by
showing that moral and emotional considerations also have a (rational) price tag.
Our framework allows us to estimate how high the price tag of retribution is.
The question of whether this price tag is perhaps too high is a subject for further
social discussion.

19 This scenario would assume the direction of the general deterrent effect of short-term imprisonment
to be the opposite of its special deterrent effect.
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Appendix 1.

Table 10 Randomization
checks—Global F tests

F
Social demographics (arrestee)
Age (/10) 1.28
Female 1.18
Non-Dutch 4.46
Case characteristics
No. of crimes 1.83
Severity of offense 5.42
Criminall/punishment history
No. of prior criminal cases 1.52
No. of prior prison spells 1.69
No. of prior CSOs 1.45
No. of prior fines 1.53
Offense type
Threatening 1.09
Assault 1.89
Aggravated theft with violence 1.20
Sex and other violent crimes 0.96
Forgery 4.54
Theft 2.67
Aggravated theft 1.28
Other aggravated theft 1.97
Other property 1.33
Public order 2.25
Offense against authority 1.16
Destruction 1.11
Traffic 4.24
Drug 3.78
Firearms 1.14
Others 1.18

All models condition on district court fixed effects as cases are ran-

domly distributed within courts
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Appendix 2.

Fig. 3 Histogram of judge strin-
gency (continuous from 0 to 1) =

T T 1 T T
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