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Abstract: Across the world, millions of people are incarcerated every year, while hundreds of
thousands of them are released back into their home communities. Despite several alternatives within
the criminal justice system, incarceration is still considered as the most natural method of correction.
This can lead to different types of unsustainable pathways within a society. Despite the growing
importance and increasing use of digital technologies, there are relatively few scientific studies
related to the implementation of digital technologies in corrections. Therefore, the present paper
aims to assess the sustainable policy measures based on the implementation of digital technologies
in corrections, namely electronic monitoring (EM). The originality of our paper is supported by
unique primary data gathered during the first national survey on the assessment of sustainability
measures of EM in Slovakia. Our research reveals that EM implementation contributes to individual
and institutional resilience in a socio-economic context; the requirements for a conditional release of
serious offenders with mandatory EM seem to have created sustainable conditions for the use of this
form of the EM “back door” scheme. EM programs are aimed at suppressing crime through increased
accountability and monitoring, which leads to their sustainability. Maintaining social and family ties,
reducing risk of imprisonment and undesirable new ties, and keeping working habits are the main
sustainable policy measures of EM that support better social inclusion of offenders. Assessment of
the sustainable policy measures based on the implementation of digital technologies in corrections,
namely electronic monitoring (EM) uncovered in the present paper, creates space for further research
and policy implications. Data protection, automated data processing and artificial intelligence in
the implementation of digital technologies in corrections are important topics that deserve much
more attention in research.

Keywords: digital technologies; sustainable policy measure; electronic monitoring (EM);
cost effectiveness; legal context; socio-economic context

1. Introduction

Across the world, millions of people are incarcerated in public and private facilities. Every year,
hundreds of thousands of them are released back into their home communities. In the United States
of America, almost half of them are rearrested within a year. These issues have been excluded from
mainstream sustainability narratives, despite their serious implications for sustainability [1].
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Incarceration is a traumatic experience not only for the individuals sentenced to imprisonment,
but also for their families and communities, as well as for the society [1–3]. Despite several alternatives
within the criminal justice system, incarceration is still considered as the most natural method of
correction. This can lead to different types of unsustainable pathways within a society. First, the growing
number of prisoners leads to serious prison overcrowding, resulting in unsustainable prison conditions,
given the relevant human rights. Second, incarceration as a correction is commonly overused, for it
can be counterproductive for vulnerable groups, and for those only responsible for minor offences.
Third, incarceration is often the most expensive of all correction methods [4].

One of the more intriguing experiments in criminal justice reform is the replacement of incarceration
by mandatory electronic monitoring (EM) based on using different types of digital technologies [5–7].
EM is mainly used to detain, restrict or monitor. Its subjects may be forbidden from entering restricted
areas, or contacting specified individuals, and the monitoring may be continuous [8].

EM currently entails the use of radiofrequency/landline telephone technology to know remotely
but in the real time whether tagged offenders abide by the conditions to of a court-imposed curfew
(usually made to their own home, overnight). Variants of this technology can monitor and measure
alcohol and drug intake of curfewed offenders. Voice verification permits the checking of an offender’s
presence at multiple rather than single locations. Satellite tracking—using Global Positioning System
(GPS) satellites and the mobile phone system—monitors movement and facilitates the specification
of exclusion zones rather than mere presence at particular locations [9] (p. 67). It was designed so
that offenders need not remain in prison, whether in pre-trial detention, or serving their sentence.
It was intended to be a financially cheaper and/or socially more beneficial alternative to imprisonment.
Thus, the EM schemes must be cost effective and sustainable [10]. In the era of austerity measures
and calls for more efficient provisioning of public services, EM presents a sustainable alternative to
incarceration for many countries.

The stated aims of EM are usually to reduce the use of custody without increasing the risk to
the public; to avoid the “contamination factor” in imprisonment, when first offenders mix with more
experienced offenders and learn the “tricks of the trade”; to avoid the stigma of prison and the dislocation
of family ties [11]. Generally, EM has been used for offenders committing a range of crime types,
mostly less serious crimes [12,13]. Although the initial motive for EM was humane and a cheaper
alternative to detention, the motives as well as the use of electronic monitoring gradually changed
and expanded. Many other programs have been implemented and EM has received several additional
functions [7,8,14]. Therefore, an important policy debate has been taking place about EM use “as a
stand-alone punishment (commonplace in England and Wales, but less so elsewhere in Europe) versus
its use as a component in intensive supervision and treatment programmes, although even in regard
to the latter there have been arguments as to whether it is included simply as a punitive element
in the package, or whether it serves to support other, more rehabilitative components.” [15] (p. 2).
“EM might be used at all stages of the criminal justice process: as a pre-trial, as a sentence, as an early
release from prison and also after completion of a prison sentence, potentially providing the only
universal mechanism for reducing prison populations. Furthermore, EM is a flexible tool, which may
be used in many ways in the criminal or civil justice context. For example, it can be used as a standalone
measure or alongside other requirements or conditions. Also, EM regimes are infinitely flexible so
monitoring periods may be tailored to the intensity required and changed during the lifetime of
orders” [11] (p. 8).

EM implementation varies across countries. Some countries use EM as an autonomous standalone
sentence (e.g., Belgium, Slovakia, Great Britain) or as an alternative to imprisonment in the case of
short-term sentences (for example in France and Norway). The longest sentence under EM applied so far
was in Belgium, approx. 3.5 years [16]. A different approach than in Belgium (and England and Wales)
has been taken by the authorities in the Netherlands, perceiving the key value of EM “in terms of
rehabilitation, provided that EM would be combined with an intensive support program and ‘meaningful
activities’ such as schooling or work” [17] (p. 1). Besides, EM has been implemented in the Netherlands
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only for a very short unconditional prison sentences in the length of up to 90 days, for offenders without
a “security risk” [17].

Similarly, EM is considered a proper alternative to incarceration for short prison sentences in France
or Norway, or in the form of a house arrest in Italy, Lithuania and Poland. In France, "while under EM,
offenders are compelled to respect strict home curfews for long hours, with permission to leave only
for work or other rehabilitative activities” [18] (p. 30). In contrast to all the above-mentioned European
countries, the legislation and practice on the federal level in Germany does not allow application of
EM as an alternative to imprisonment. Germany uses EM only as a decision of the European Court
of Human Rights no. 19359/04, which authorizes 24-h police surveillance of the most dangerous
perpetrators after returning from prison [19].

Despite the growing importance and increasing use of digital technologies, there are relatively
few scientific studies related to the implementation of digital technologies in corrections. Most of
the contributions are not based on empirical research but only describe the application of EM or focus
on EM in terms of its effectiveness as a method of punishment (for more information, see [9,20–24].

Solid, in-depth empirical surveys have only been conducted in a small number of European
countries and are very country-specific (e.g., [25] in Belgium and [26–28] in England and Wales).
Similar surveys were conducted outside Europe, in the USA (e.g., [6,7,13]), New Zealand [29,30],
Israel [31,32] and Argentina [33]). The above mentioned studies provide a rather narrow basis for
this relatively large issue, while we did not find any study related to assessment of sustainable policy
measures based on implementation of digital technologies in corrections. The general motivation of
this paper is to bring the new insight to this topic. Therefore, the present paper aims to cover this gap
through conducting in-depth empirical research in Slovakia, supplemented by selected international
experience and data.

EM was introduced in Slovakia by Act no. 78/2015 Coll. on the control of the execution of selected
(legal) decisions by means of technical instruments [34]. The parts of this Act covering the EM pilot
project came into force on 1 July 2015, and the remaining parts, covering the permanent EM program,
came into force on 1 January 2016. The Act allows EM applications in civil procedural law, for certain
preliminary measures, and in all stages of the criminal justice process. These included EM during
pre-trial; EM as an alternative to imprisonment—also known as the “front door scheme”; EM after
early release from prison—also known as the “back door scheme”; and after release from prison,
having served the full sentence—also known as the “post-sentence scheme”.

The specific motivation of the paper is to assess the possible sustainable policy measures
based on the implementation of digital technologies in corrections, namely electronic monitoring
(EM), and assess the impact of EM implementation on individual or institutional sustainability in
the legal and socio-economic contexts, while considering the situation in Slovakia supported by
international experience.

The remainder of the paper is organized as follows: The second section focuses on materials
and methods. The third section, divided into two main sub-sections, presents the robust research
results focused on electronic monitoring as a sustainability measure in the socio-economic and legal
contexts. The last section concludes and discusses the most important research results and outlines
steps for policy implications and further research.

2. Materials and Methods

This paper focuses on the assessment of EM as a sustainability measure. In the first stage, we focus
on an exploratory study of EM as a sustainability measure based on the literature (introduction in
Section 3.1). In the second stage, an exploratory study of cost effectiveness of EM based on data
analysis is employed (Section 3.1.1). We offer evidence from 8 countries of similar population size
as Slovakia. Subsequently, we focus on an analysis and comparison of opinions of judges, and of
probation and mediation officers, reached in the original national survey, on possible sustainability
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measures of EM, as defined in the literature. In Section 3.2, we perform an in-depth analysis of EM as a
sustainability measure in the legal context, with particular orientation towards back-door schemes.

A broad comparative and exploratory study of these phenomena would need a wide array
of consistent information. There is indeed an avalanche of information on electronic monitoring
implementation across the world, but most of this information is available in anecdotal form, e.g., in news
(media or public debates). There is not much systematics in the definition and collection of data,
aside from quantitative data.

The main goal of the paper was—as mentioned before—to assess the possible sustainable policy
measures based on the implementation of digital technologies in corrections, namely electronic
monitoring (EM).

The main sources of secondary data on electronic monitoring in European countries are studies
published by [35–37]. According to our knowledge, the above mentioned references are the only
official sources of electronic monitoring data in Europe that provide the relevant financial data needed
to compare the financial costs of incarceration and EM. We supplemented the analysis of the results
of the studies with data from the Council of Europe published in the Annual Report on Criminal
Proceedings: Data on Prisoners from 2018, and data provided in scientific papers on electronic
monitoring in Europe.

Besides, the article presents analyses of (1) the content of the original law that introduced EM
into the Slovak criminal justice system, and its first amendment; (2) the content of the official Ministry
of Justice (MoJ) documents that accompanied the government proposals for the law, and its first
amendment; (3) MoJ data on the application of those laws; and (4) original empirical data collected in a
national survey of opinions of judges, probation and mediation officers. We undertook the national
survey from May to September 2019, administering it to 144 anonymous respondents, who were
representative in terms of gender, regional distribution, age and level of experience, of both (a) judges
and (b) probation and mediation officers. Some analyses of data, for example comparisons of answers
between a group of probation and mediation officers and a group of judges, were made by the IBM
SPSS (version 25) statistical system. This paper uses only those parts of the survey that relate to
assessing the sustainability and implementation of the EM legislation.

The key approach used in the preparation of this article was an in-depth analysis of the above
noted materials. To enhance the clarity of our findings, where possible, we present the results in
graphic or tabular forms. When preparing figures, we used MS Excel files publicly disclosed by the MoJ
whenever possible, attempting to eliminate our own additions to them.

3. Results

This section is divided into two main sub-sections. The first subsection is oriented towards EM
as a sustainability measure in the socio-economic context. Sustainability is determined by a range of
criteria as defined in the literature, including cost and the outcomes flowing from the interventions.
The Section 3.1. includes cost effectiveness of EM and evaluation of the views of judges, and also
of the probation and mediation officers, on the sustainability of the Slovak EM program. The main
contribution of this section depicts the table in the Section 3.1.2 as it illustrates our selection of relevant
results of the national survey of judges and probation and mediation officers which, in our opinion,
characterise the key aspects of sustainability of the Slovak EM program.

The second subsection is oriented towards EM as a sustainability measure in the legal context.
The Section 3.2 aims to evaluate whether the Laws that allow “back door” EM in the Slovak criminal
justice system are sustainable, and to describe their current operation. It therefore compares the content
of the original EM Laws (valid in 2016–2018) to that of the amended Laws (in force from 1 January 2019),
and analyses the results of the “back door scheme” of the first Slovak EM program under these very
different laws.
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3.1. Electronic Monitoring as a Sustainability Measure in the Socio-Economic Context

EM policy assumes as its primary “problem” the risk of reoffending in the context of a high prison
population, supposedly resulting from previous governments’ policy failures. A further problem to
be “fixed” is public confidence, namely the public perception of safety when offenders are released
back into the community [38] (pp. 5–6). There is evidence from the literature (inter alia [4,27,39–41])
that EM brings socio-economic benefits and contributes to individual and institutional sustainability
in this matter. The economic context of EM as a sustainability measure is perceived through cost
reduction related to significantly lower direct and indirect costs than those of incarceration. In this
matter, EM reduces the use of custody without increasing risk to the public. It decreases the excess costs
to society of the personnel, resources and facilities required to arrest, detain, try, convict, and supervise
offenders, beyond the cost of incarcerating convicted offenders for the terms of their sentences.
The social context of EM as a sustainability measure is in offering suitable ways of punishment for
vulnerable groups of persons (pregnant woman, youthful, terminally ill, etc.) or for persons causing
minor crimes. This kind of punishment eliminates the negative influence of other prisoners on offenders
and supports the normal inclusion of offenders in the family and other social networks. It also eliminates
the intergenerational transfer of crime, due to the fact that children whose parents are career criminals
are likely to be at high risk of becoming criminals themselves. Moreover, the offenders can remain
employed and continue any treatment initiated in the community [42]. The above mentioned aspects
support the inclusion of offenders into society with the help of using modern digital technologies.

3.1.1. Cost Effectiveness of EM

There are several studies assessing the cost effectiveness of EM [20,43–48]. The study [43] showed
that a 90-day curfew period with a tagged offender is around GBP 5300 cheaper than a custodial sentence
of the same length. EM, including home arrest and home detention, could be very effective in terms of
costs and in aborting the criminal careers of individuals who would otherwise settle into a pattern of
habitual offending. EM produces positive externalities that influence cost efficiency and sustainability
of the whole jurisdiction system [49]. EM decreases the costs to society of the rehabilitation counselling,
and of treatment services that are required when convicts exit prison; the excess cost to society of
the personnel, resources and facilities required to arrest, detain, try, convict, and supervise offenders,
beyond the cost of incarcerating convicted offenders for the terms of their sentences; and costs related to
the intergenerational transfer of crime, due to the fact that children whose parents are career criminals
are likely to be at high risk of becoming criminals themselves [48].

Besides the above mentioned costs, it needs to be taken into consideration that electronically
monitored persons are allowed to work in many European jurisdictions (for example in France,
Portugal, Slovakia, Sweden, UK, etc.). This means that those persons pay taxes, health and social
insurance and have the usual consumption of goods and services that favour the local economy.
In several countries (for example, Slovakia), electronically monitored persons are obliged to contribute
to costs of their EM from their own resources [49], which refers to the individual social responsibility
of the person being electronically monitored. All these savings and cost related externalities have to be
considered by evaluation of EM cost-efficiency and thus financial sustainability [39].

For estimation of the cost effectiveness of EM, we used data already processed by [35]. The Table 1
compares public spending on incarceration and electronic monitoring in 2012 and 2017 in selected
countries. The choice of countries is based on data availability and similar country size in terms of
population to Slovakia.
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Table 1. Comparison of individual costs for incarceration versus costs for EM (Electronic Monitoring)
in selected countries.

Austria Czech
Republic Denmark Ireland Latvia Norway Sweden

Average daily costs
for incarceration

(2012)
107 € 36.40 € 186 € 179 € 12.52 € 283 € 317 €

Average daily cost
for EM (2012) 22 € 25 € 56 € 6.45 € 4 € 100 € 3.50 €

Cost for
incarceration/

Cost for EM (2012)
4.86 1.46 3.32 27.75 3.13 2.83 90.57

Average daily costs
for incarceration

(2017)
129 € 46.50 € 202 € 188 € 23.30 € 283.50 € 380 €

Change in daily
costs for

incarceration
2017/2012

1.206 1.277 1.086 1.05 1.861 1.002 1.199

Estimated costs of
EM with the same

change in costs as in
the case of

incarceration when
abstracting from
other influences

26.52 € 31.94 € 60.82 € 6.77 € 7.44 € 100.18 € 4.20 €

Source: [4,35–37,50,51].

The data in Table 1 confirm the findings on lower average daily costs of electronic monitoring
compared to incarceration, and thus the cost effectiveness of EM as an alternative way of punishment.
Due to the later implementation of EM in Slovakia, this country is not involved in the table. According
to [36,37,50], the average daily cost of prisoners in penal institutions in Slovakia was EUR 39.39 in 2014
and EUR 43.70 in 2017. The total budget for the prison administration in 2014 was EUR 150,579,357
and in 2017 it increased to EUR 163,898,082 (corresponding to 8.85% growth). This is the period
when Slovakia started to implement electronic monitoring. According to the estimation of the MoJ of
the Slovak Republic in 2015, the annual costs of electronic monitoring should amount to approximately
EUR 6700 per one electronically monitored person per year, which means that the average daily costs
would reach EUR 18.36. However, this evaluation assumed the use of the full capacity of the Slovak
system, approximately 1500 monitored persons simultaneously. As we do not have any information
concerning estimated actual costs of implementing electronic monitoring in Slovakia, we cannot
provide an estimation of the costs per one electronically monitored person per year in Slovakia [51].
A lack of relevant data from Slovakia, but also many other countries, seems to be the most serious
bottleneck for international comparative research in this area. In order to reflect this unfavorable
situation, we conducted the first national empirical survey on EM in Slovakia.

3.1.2. Results of the National Survey on EM Sustainability Measures

This section records the opinions of judges, and of probation and mediation officers, on possible
sustainability measures of EM, as defined in the literature [20,31–39,50–56], see Table 2.
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Table 2. Opinion patterns on sustainability measures of EM.

Probation and Mediation
Officer Judge M–W

Test

Sustainability Measures
of EM Mean Median Mean Median p

EM reduces the cost of
serving the sentence 4.24 4.00 4.07 4.00 0.113

EM increases the safety
of citizens 3.40 4.00 2.93 2.50 0.007

EM improves the social
inclusion of prisoners 4.02 4.00 3.60 4.00 0.008

EM reduces recidivism 3.16 3.00 2.55 2.00 0.001

EM increases confidence in
alternative sanctions 3.77 4.00 3.48 4.00 0.136

EM improves family
protection (in terms of social

ties, income, etc.)
4.50 5.00 4.02 4.00 0.000

EM mitigates the economic
consequences of

the custodial sentence for
the convict and their family

4.43 5.00 4.05 4.00 0.007

EM mitigates the social
consequences of

the custodial sentence for
the convict and their family

4.34 4.00 4.02 4.00 0.013

EM strengthens family
protection against

family violence
3.40 4.00 2.86 3.00 0.008

EM limits hooliganism
at events 3.71 4.00 3.32 4.00 0.037

EM increases the protection
of sensitive sites 3.74 4.00 3.38 4.00 0.039

EM is an effective
instrument for the control of

the offender
4.29 4.00 3.89 4.00 0.001

Notes: Mean—arithmetic mean, p—p value of a two-sided Mann–Whitney (M-W) test.

A national Survey was conducted under the research project noted below in the Funding section,
with the cooperation of the MoJ during the summer of 2019. The survey was distributed to all judges
and probation and mediation officers in Slovakia related to all types of judicatures authorised to impose
EM. It was distributed in an electronic form, using the email databases of the MoJ. We have received
144 responses, from which 56.9% was represented by judges and 43.1% was represented by probation
and mediation officers, equally distributed by the age, gender and regions in Slovakia, and thus
the sample is representative. The rationale behind involving both judges and probation and mediation
officers in the national survey is as follows. Judges can both propose and rule on proposals to apply
EM. Probation and mediation officers apply the EM conditions, including installation, operation,
and maintenance, problem solving and dismantling of the equipment. These officers are the most
relevant stakeholders on the operational side of the EM control regime, and have the most reliable
and realistic views on whether its effects signal that it is a sustainable policy.

The Table 2 summarizes the list of possible EM sustainability measures, and the opinions of judges,
probation and mediation officers. Answers are coded on an ordinal five-level Likert scale as follows:
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1—Strongly disagree, 2—Disagree, 3—Neither agree nor disagree, 4—Agree and 5—Strongly agree.
Therefore, the range of values is from one to five. For the distribution differences of answers between
groups we used the nonparametric Mann–Whitney test.

The results of the national survey show that judges and “probation and mediation officers” have
similar but not identical views on the EM sustainability measures. Both groups identified the most
important, i.e., effective EM sustainability measures, as the reduction in costs of serving the sentence,
the improvement in family protection, and mitigation of the economic and social consequences of
the custodial sentence. The results of the Mann–Whitney test show that probation and mediation
officers show substantial agreement on the EM sustainability measures, except for reduction in costs,
and increasing confidence in alternative sanctions.

For all sustainability measures, probation and mediation officers had a more positive view of
the effects of EM than did judges, if we compare mean answers. If we use median scores, then, across all
the measures, officers have a higher or the same view as judges of the success of EM interventions.

3.2. Electronic Monitoring as a Sustainability Measure in the Legal Context

When considering the legal perception of EM as a sustainability measure in Slovakia, this article
focuses solely on the “back door scheme” of the first Slovak EM program. So it concerns the use of
EM as of a mandatory instrument for checking compliance with the conditions of the two different
legal forms of early release from prison. These are (1) conversion of the remainder of a sentence into
electronically monitored house arrests, and (2) conditional release with mandatory EM. The reason
why we focus on the “back door” scheme is because the first amendment to the EM Laws was almost
exclusively concerned with the “back door scheme”. It was prepared by the Ministry of Justice (MoJ)
in August 2018, and approved by the Parliament in October 2018 as Act no. 321/2018 Coll. [57], in force
from the 1st of January 2019. Apart from amending the Slovak EM Act no. 78/2015, it also amended
the Criminal Procedure Code, the Penal Code, the Act on probation and mediation officers, and two
other Slovak Acts (note: approval of the second amendment to the EM Laws, which concerned mostly
the “front door” scheme, was delayed until mid-2019, and only came into force from August 2019).

In this section, we deal with two key amendments to the EM Laws that concerned the “back door”
scheme. First, a significant change of the eligibility conditions for converting the remaining periods of
prison sentences into EM house arrests for minor offenders. Second, the introduction of a new option
for conditional prisoner releases with a mandatory EM, eligible only for those offenders whose crimes
(Slovak criminal offences are either minor offences, or crimes. Minor offences are those committed by
negligence or, if intentional, carry a maximum custodial penalty of not more than five years. A special
part of the Criminal Code deals with crimes carrying sentences of more than five years. Those carrying
a minimum custodial penalty of more than ten years are viewed as particularly serious.) had led
to their first prison sentence(s). Section 3.2.1 presents our analysis of the original EM legislation,
in force from 2016 to 2018. Section 3.2.2 covers our analysis of the amended EM legislation, in force
since 1 January 2019. Section 3.2.3 provides a comparative analysis of the original and the amended
EM legislation with respect to their eligibility criteria for converting prison sentence remainders
into EM house arrest. Section 3.2.4 summarises the results of implementation of both the original
and the amended EM legislation for the so-called “back-door” scheme. This compares the number of
prisoners subjected to EM after converting their remaining prison sentences, with those subjected to
mandatory EM after conditional release from prison.

3.2.1. Settings for the EM “Back-Door” Scheme under the Original Laws (2016–2018)

Under the original EM Law, in force from 2016 to 2018, there was no provision for a conditional
release with mandatory EM for those sentenced to imprisonment for crimes. Minor offenders sentenced
to imprisonment could, however, request a conditional release after serving half of the sentence.
In contrast, prisoners serving sentences for crimes could request a conditional release after serving
two thirds of their sentence. Finally, those serving prison sentences for serious crimes could request a
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conditional release from prison after serving three quarters of their sentence. I.e., the more serious
the category of offence, the longer the relative wait for permission to request conditional release
(without EM).

The original EM Law had introduced a new legal instrument, eligible only for prisoners serving
sentences for minor offences, i.e., for minor offenders. From January 2016, provided they had served at
least one third of their sentence, they could request to convert the remainder of their prison sentences,
up to a maximum of two years, into house arrest with a mandatory EM. Alternatively, as noted above,
provided they had served at least half of the sentence, they could request a conditional release without
EM. For the prisoners serving short prison sentences, the typical trade-off was: serve an extra sixth of
your sentence in prison, in return for no subsequent electronic monitoring during the remainder of
the sentence (in case of a successful approval of a request for conditional release).

Figure 1 illustrates, on the vertical axis, how many months later (positive numbers), or sooner
(negative numbers), those imprisoned for minor offences could submit requests for the conversion of
the remainder of their sentence into EM house arrest, compared to how long they would have to wait
to submit a request for a conditional release, based on the length of their sentence. The results were
produced and publicly disclosed by the MoJ [58] in the documentation accompanying the first EM
Law amendment. However, Figure 1 presents the same MoJ data in a different visual configuration
from source [58]. The reason why the values 35 (months) and 36 (months) have been added to the MoJ
data relate to the first EM Law amendment, and are explained in Section 3.2 below.Sustainability 2020, 12, x FOR PEER REVIEW 9 of 18 

 

Figure 1. The vertical axis shows how many months later (positive numbers), or earlier (negative 

numbers), prisoners could submit requests for a conversion of the remainder of their sentence into 

EM house arrest, compared to the period of sentence served before being eligible to submit a request 

for conditional release, and how this varies with the length of the sentence. Operational 2016–2018 

[58]. 

Figure 1 illustrates that the apparently more appealing option of leaving prison on a conditional 

release without EM, became available to eligible prisoners at most at 6.1 months later than the less 

appealing option of converting sentence remainders into EM house arrest (in the case of prison 

sentences of 36 months, i.e., 3 years). The latter status is less appealing because it would require an 

offender to wear an electronic bracelet, and also to remain at home when requested by the court. An 

important fact, which can be seen on the right hand side of Figure 1, is that the apparently more 

appealing option to leave prison on conditional release without EM came even earlier when the 

sentence was for more than 4 years. 

Figure 1 suggests that the MoJ drafted the original EM Law so that its house arrest conversion 

provisions would be most beneficial for such minor offenders whose prison sentences were typically 

about three years long. Common minor offences with such penalties, under various sections of the 

Criminal Code, include Theft, Embezzlement, Payment Offences, and Fraud (For more information, 

see Chapter four of the Criminal code—offences against (the right of) property.), and also Unlawful 

Manufacturing and Use of Payment Cards, Electronic Money or Other Payment Means under Section 

219 abs. 2 of the Criminal Code. 

3.2.2. Settings for the EM “Back Door” Scheme under the Amended Laws (since 2019) 

The two most important changes introduced by the first EM Law amendment were first, its 

changes to the conversion of remainders of prison sentences into EM house arrests, and second, the 

new regulations for conditional releases with a mandatory EM. The first changes, involving a “back-

door” use of EM, raised the limit on the length of EM (during remainder of a sentence) from two to 

three years. However, this amendment only changed the conditions for sentences of over three years. 

That is why the MoJ added the two additional values of 35 months and 36 months to the figures it 

prepared and published in 2018 [58] (See: Reasoning statement , pp. 8–9). The figures provided a 

visual presentation of the fact that the first EM Law amendment would have no impact on prison 

sentences of this length, but only on longer ones. 

Figure 2 suggests that the MoJ most probably drafted the original EM Law with the aim or 

expectation that EM imprisonment remainder conversions would be most beneficial to perpetrators 

of minor offences with prison sentences in the range 42–60 months. Such offences might be, for 

example, credit fraud, legalising the proceeds of crime, or usury. They could, however, also include 

unlawful Manufacturing and Enjoyment of Payment Cards, Electronic Money or Other Payment 

Cards under Section 219 abs. 1 of the Criminal Code (i.e., the same offence as already included 

amongst the frequent minor offences, for which conversion of prison sentence remainders into EM 

house arrest was eligible under the original legislation). This is an example of an eligible crime that 

was appropriate for the “back-door” EM scheme under both the original and amended EM 

legislation, because lengths of prison sentences for this crime can vary between one and eight years 

[39]. 

0.7 1.2 1.7 2.2 2.7 3.2 3.7 4.2 4.8 5.3 5.8 5.9 6.1 5.5 4 2.5 1

-0.5 -2 -3.5 -5 -6

-10

-5

0

5

10

1 4 7 10 13 16 19 22 25 28 31 34 35 36 37 40 43 46 49 52 55 58 60
The length of prison sentence in months

Figure 1. The vertical axis shows how many months later (positive numbers), or earlier (negative
numbers), prisoners could submit requests for a conversion of the remainder of their sentence into EM
house arrest, compared to the period of sentence served before being eligible to submit a request for
conditional release, and how this varies with the length of the sentence. Operational 2016–2018 [58].

Figure 1 illustrates that the apparently more appealing option of leaving prison on a conditional
release without EM, became available to eligible prisoners at most at 6.1 months later than the less
appealing option of converting sentence remainders into EM house arrest (in the case of prison sentences
of 36 months, i.e., 3 years). The latter status is less appealing because it would require an offender to
wear an electronic bracelet, and also to remain at home when requested by the court. An important
fact, which can be seen on the right hand side of Figure 1, is that the apparently more appealing option
to leave prison on conditional release without EM came even earlier when the sentence was for more
than 4 years.

Figure 1 suggests that the MoJ drafted the original EM Law so that its house arrest conversion
provisions would be most beneficial for such minor offenders whose prison sentences were typically
about three years long. Common minor offences with such penalties, under various sections of
the Criminal Code, include Theft, Embezzlement, Payment Offences, and Fraud (For more information,
see Chapter four of the Criminal code—offences against (the right of) property.), and also Unlawful
Manufacturing and Use of Payment Cards, Electronic Money or Other Payment Means under Section
219 abs. 2 of the Criminal Code.
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3.2.2. Settings for the EM “Back Door” Scheme under the Amended Laws (Since 2019)

The two most important changes introduced by the first EM Law amendment were first, its changes
to the conversion of remainders of prison sentences into EM house arrests, and second, the new
regulations for conditional releases with a mandatory EM. The first changes, involving a “back-door”
use of EM, raised the limit on the length of EM (during remainder of a sentence) from two to three
years. However, this amendment only changed the conditions for sentences of over three years.
That is why the MoJ added the two additional values of 35 months and 36 months to the figures it
prepared and published in 2018 [58] (See: Reasoning statement, pp. 8–9). The figures provided a visual
presentation of the fact that the first EM Law amendment would have no impact on prison sentences
of this length, but only on longer ones.

Figure 2 suggests that the MoJ most probably drafted the original EM Law with the aim or
expectation that EM imprisonment remainder conversions would be most beneficial to perpetrators of
minor offences with prison sentences in the range 42–60 months. Such offences might be, for example,
credit fraud, legalising the proceeds of crime, or usury. They could, however, also include unlawful
Manufacturing and Enjoyment of Payment Cards, Electronic Money or Other Payment Cards under
Section 219 abs. 1 of the Criminal Code (i.e., the same offence as already included amongst the frequent
minor offences, for which conversion of prison sentence remainders into EM house arrest was eligible
under the original legislation). This is an example of an eligible crime that was appropriate for
the “back-door” EM scheme under both the original and amended EM legislation, because lengths of
prison sentences for this crime can vary between one and eight years [39].Sustainability 2020, 12, x FOR PEER REVIEW 10 of 18 
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Figure 2. This figure shows how many months later (positive numbers) or earlier (negative numbers)
prisoners could submit requests to convert the remainder of their sentences into EM house arrest,
compared to the conditions for submitting a request for conditional release. Operational since 2019 [58].

3.2.3. Comparisons of the Original and Amended Conditions for Converting Remaining Prison
Sentences into EM Monitored House Arrests

Figure 3 shows our own calculations, using MoJ data, of the impact of the two different MoJ
regulations for converting remaining prison sentences into EM house arrests (red bars and blue bars)
in relation to regulations for conditional release from prison without EM. The original sentences are
shown on the horizontal axis. The minimum periods of imprisonment before access to a conversion
of imprisonment into EM house arrest (under both the original and amended Laws) or access to
conditional release scheme are shown on the vertical axis. The red bars show these minimum periods
for converting remaining sentences to EM under the original 2016–2018 legislation. The blue bars show
these minimum periods under the amended legislation, since 2019. The green bars show the minimum
periods of imprisonment before eligibility for conditional release.
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Figure 3. Compares the mandatory minimum prison stays before eligibility to submit a request to
convert the rest of the sentence into EM house arrest, in 2016–2018 (in red), and since 2019 (in blue),
to the minimum mandatory prison stays before eligibility to request a conditional release without EM
(in green). Both axes are in months [58].

In contrast to Figures 1 and 2, which compared differences between converting imprisonment
into EM house arrest and into conditional release, Figure 3 shows the minimum mandatory prison
periods that needed to be served before the prisoner could apply for the original, respectively amended
early release programme(s) considered in this section. Comparing the red bars to the blue bars in
Figure 3 is a measure of the difference between the original and the amended legislation. Comparing
and contrasting the green bars with the red or blue bars provides the difference between regulations
for requesting conditional release and regulations for requesting conversions of remaining prison
sentences into EM house arrests. Figure 3 provides a complex, detailed comparison of the three
conversion schemes.

The amended legislation’s conditions for switching from imprisonment to EM house arrest make
this a more attractive option, or a much more attractive option (in the case of prison sentences of about
4 years), than it was under the original legislation. The only exception is for a 36-month sentence,
where there is no change in relative attractiveness.

It is interesting to examine the required pre-conditions for applications for reassignment in greater
detail. For the original EM monitoring scheme (red bars), the prisoners’ wait to apply for a chance to
apply for a switch to EM house arrest rose steadily as a proportion of their sentences, as those sentences
rose, from 0.33 if the sentence was 36 months, to 0.67 if it was 72 months. Under the amended scheme
(blue bars), the wait was a third of the sentence for sentences of up to 54 months, after which it rose
rapidly to 0.50 for sentences of 72 months. The green bars, showing the minimum wait to submit
an application for conditional release, record a simpler scheme. Prisoners had to serve half of their
sentence before becoming eligible to apply for release (as explained in Section 3.1, this applied only to
perpetrators of minor offences, while perpetrators of crimes had to serve two thirds of their sentence,
or three quarters in the case of serious crimes).

Our view is that Figure 3 better represents the impact of the EM Law amendment on sentences of
36–72 months, than do Figure 1 or Figure 2, i.e., better than the two figures prepared and published
by the MoJ. As the blue bars show, the amendment created strong incentives for prisoners to prefer
conversions into EM house arrests, rather than conditional release. This was especially true for those
sentenced between 48 and 60 months. For example, a prisoner with a 48-month sentence could apply
for a conversion to an EM house arrest 8.2 months earlier than under the original law. The wait to file
for a conditional release was, however, unchanged.
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As Figure 3 shows, the first EM Law amendment had no impact on those serving sentences of
36 months, and very little impact on those with slightly longer sentences. Soon, however, the impact
kicks in and starts to become substantial. The most significant impact occurs when the sentence
is 52 months. The amended regulations allow a prisoner to submit a request for a conversion of a
remainder of sentence almost nine months earlier than they could submit a request for a conditional
release. In an apparent inconsistency under the original legislation, prisoners serving such sentences
could submit a request for the more appealing conditional release without EM two months earlier than
they could submit a request for the less appealing conversion into house arrest with EM.

3.2.4. Practical Application of the “Back Door” EM Scheme 2016–2019 and Sustainability Patterns of
EM in the Legal Context

Here we outline the outcomes for the first four years of the EM “back-door” scheme application.
The information came from a Freedom of Information Act request to the MoJ [59], and from consultations
carried out as part of the research project referred to below in the Funding section.

As shown in Figure 4, the number of successful applications for conversions of prison sentences
for minor offences into EM house arrests was very low both under the original legislation in 2016–2018
(red bars) and under the amended settings in 2019 (blue bar). There was only one successful application
in 2016, five in 2017, and ten in 2018 and in 2019. In stark contrast, in 2019, in the first year of the new
programme, there were 78 conditional releases with mandatory EM, i.e., for first time perpetrators of
crimes (in contrast with minor offenders shown in the red and blue bars).
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Figure 4. The annual number of sentences falling under the “back-door” scheme of electronic monitoring
for (1) conversion of sentence remainders into EM house arrests (2016–2018, amended from 2019),
and (2) conditional releases with mandatory electronic monitoring [58,59].

Given the above data, obtained from the MoJ [58,59], the research project noted in the Funding
section was naturally focused on the very low numbers of conversions of prison sentences for minor
offences into EM house arrests. According to the Yearbook of the Prison and Judicial Guards Corps,
in 2016 prison directors submitted only 24 proposals for conversion, yet 670 prisoners had met
the eligibility conditions [60]. Similar statistics were also reported orally for 2017 and 2018.

Although the court always decides the outcome of a proposal, under the three schemes dealt with
in this paper, there are key differences in those who can propose the changes to the prisoners’ conditions.
Conditional releases from prison (without EM) can be proposed by prosecutors, civic associations,
convicted persons or the directors of prisons in which sentences are served. In contrast, conditional
releases from prisons with mandatory EM, as well as conversions of prison sentence remainders into



Sustainability 2020, 12, 8643 13 of 18

electronically monitored house arrests, can only be proposed by prison directors (See Section 414a,
415 abs. 1 and 2 of Criminal procedure code.) [61].

Given Slovakia’s criminal justice system’s very short experience with EM, it is too soon to draw
firm conclusions from our results. Some remarks are, however, in order. First, for minor offences,
is the option of allowing the conversion of sentence remainders into EM house arrests sustainable
(even the amendment to the original law did not lead to an increase in the use of this option)?
Second, for crimes, is the option of conditional release with mandatory EM sustainable?

The very low number of conversions of prison sentence remainders into EM house arrests,
shown in Figure 4, supports our opinion that the original legal conditions for this new legal instrument
led to its unsustainably low use. We consider it as unsustainable mainly because the programme’s
small size led to high costs per person monitored.

Two years after its start, the program’s low take-up led the MoJ to re-establish a working
group to suggest amendments. However, as Figure 4 shows, these amendments had no impact on
take-up. Most probably, although the amendments significantly increased the pool of eligible prisoners,
almost all of them either did not want to apply, or their applications were rejected by prison directors.
There is scope for further research here, i.e., to explore prison directors’ reasons.

Our second remark concerns the introduction of the amended regulations of conditional release
with mandatory EM, eligible only for first-time perpetrators of crimes, from 1 January 2019. In contrast
to the very low numbers of sentence remainder conversions in 2016–2019, for persons convicted of
minor offences, this new instrument was applied in 78 cases in its first year. The usage of this new
instrument in 2019 was clearly much more sustainable from a cost viewpoint than the usage of an
original instrument of the “back door” scheme in 2016–2018. However, we need to wait for more
evidence of the new instrument’s impact on recidivism, and the safety of the public, before assessing
its wider sustainability in terms of all the 12 measures set out in Table 1.

Our third remark concerns international comparisons to Slovak experience. Figure 5 provides a
quantitative comparison of six European “back-door” EM schemes. There were also other schemes that
could be relevant comparisons, but, for example, objections to an originally ambitious Netherlands
scheme led to drastic cuts in its scale [17] (so we decided not to include it into our comparison).

“Back door” EM schemes were introduced in Sweden in 2001, in Finland (2006), in Iceland (2011),
in Denmark (2013), and in Norway (2014) [62]. Figure 5 includes comparable Slovak data for 2019.
It shows the Slovak scheme’s size was comparable to Denmark’s, but small compared to those of
the other Nordic countries.
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Figure 5. Use of EM “back-door” schemes, per 100,000 inhabitants, selected states. The data records new
clients of the relevant probation services, arriving through such schemes in 2013–2017 [61], compared
to similar Slovak data for 2019. Population data from [63]. Own calculations.
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In our view, Slovakia’s initial very low EM figures may also reflect unrealistic initial expectations
by the MoJ, and by the other Slovak authors of the “back-door” scheme’s initial settings. This topic
merits investigation in future research.

4. Conclusions

Exploitation of digital technologies in corrections is a big opportunity for criminal justice efficiency
and sustainability. We believe that this is the first study assessing possible sustainable policy measures
based on the implementation of digital technologies in corrections, namely electronic monitoring (EM)
in Slovakia. Besides, the study is pioneering in presenting the legislation and practice of the Slovak
EM program’s “back door” scheme. It presents the results of significant desk research as well as
the first Slovak national survey of views on EM, undertaken within the research project noted below
in the Funding section. There are opportunities for further qualitative and quantitative research on
the sustainability and improvement of digital technologies’ implementation in corrections, such as
electronic monitoring, in Slovakia and other countries. The results could be useful to Slovak actors
and stakeholders, and others from countries that have recently set up, or are considering introducing,
EM programmes. We aim to get a deeper understanding of why Slovak prison directors submitted so
few proposals to convert sentences for minor offences into EM house arrests, both before and after
the first EM Law amendment. This is especially important, given the large number of prisoners meeting
the eligibility criteria. We suspect that many prisoners were demotivated to swap incarceration for EM
house arrest. If so, we need to know why. However, it may be that prison directors did not want to
risk the consequences of releases with regard to reoffending. Again, if so, we need to explore their
reservations about the policy, so that any future reforms can be more effective, and hence sustainable.
Or, alternatively, to reasons related to legislation concerning responsibilities and liabilities of prison
directors concerning potential consequences of the reoffending (or new offences) of convicts of minor
offences that could be released from prisons prematurely using this new legal instrument. These are
important issues that create space for further research.

Currently, there is a debate in several countries about the exploitation of digital technologies in
corrections. The discussion is related to the question of whether EM should be used as a separate
form of punishment or as part of an intensive surveillance and treatment program. So the question
is not whether to apply digital technologies into correction, but how. Roundly, it concerns how EM
is going to be utilized in the future, whether as a standalone tool and alternative form of correction
(in the context of reducing prison overcrowding and reducing public resources), or as a technical tool
substituting the various non-technological instruments in national programs, probation, prison or
supervision of dangerous offenders released from prison. It is worth noting that implementation of
digital technologies in corrections, namely electronic monitoring, represents a widely usable tool,
while its advantage is a great flexibility and the possibility of various changes related to the period of
monitoring or the application of various specific requirements for monitoring [27].

EM, based on the exploitation of digital technologies in corrections, shows the potential to
achieve the difficult balance between punishments and therefore meet the public desire for a just
punishment, while allowing a change in behaviour by encouraging more socially responsible behaviour
of monitored persons, while ensuring their rehabilitation [64–66]. Our research results shown that EM
can be perceived as a sustainable policy measure in multiple aspects, as follows: EM contributes to
the reduction in the tax burden to the public, by removing the high costs associated with traditional
performance penalties; EM helps to protect the offender in terms of corruption or stigmatic effects of
institutional origin, but also the need to maintain family and community ties. Finally, all EM programs
are aimed at suppressing crime through increased accountability and monitoring, which leads to
their sustainability. This increases public safety by using more traditional approaches or community
supervision, based on probation supervision and parole, and it is hoped that this approach will reduce
the number of repeat offenders in the long term (for more information see [7,14]). It is important
to note that implementation of digital technologies into corrections also has threats that deserve
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attention. These include the security of the system designed for monitoring, and the security of digital
technologies used for monitoring and data protection. Energy supply is a necessary condition for
electronic monitoring implementation. Cyber effect and security management aspects in terms of
critical energy infrastructures (for more information see [67]), need to be considered as well.

Our research results are in compliance with the call for a more effective approach to use short-term
EM in a manner that acts in synchrony with basic human desires—the desire to be happy, to be
free of pain and to be socially valued [68]. Therefore, the person being electronically monitored
does not rely only on the state, but takes the responsibility for his/her inclusion and participates
personally in the costs related to execution of the sentence. Usually, the person being electronically
monitored is allowed to work. We can assume that this individual will not lose working habits
during the sentence and thus the transition to normal life should be relatively smooth and therefore
sustainable or more resilient, without additional institutional support. An employed person being
electronically monitored pays mandatory contributions to the social system. We can assume that
this situation also increases consumption, which creates additional revenue for the state budget
and supports its sustainability at the institutional level. Maintaining social and family ties, reducing
risk of imprisonment and undesirable new ties, and keeping working habits are the main sustainable
policy measures of EM at the level of individuals or communities that lead to the construction of a
more inclusive society.

The assessment of the sustainable policy measures based on the implementation of digital
technologies in corrections, namely electronic monitoring (EM) uncovered in the present paper,
creates space for further research and policy implications. We would like to focus on in-depth research
on the social aspects of the implementation of digital technologies in corrections, and their impact on
recidivism and communities. Data protection related with EM, using the results of the automated data
processing and possible use of artificial intelligence in the implementation of digital technologies in
corrections, are important topics that deserve much more attention in research.
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