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ABSTRACT 
Electronic monitoring is a relatively new tool in the field of criminal justice, invented in the 
late 1960s. Due to overcrowding of prisons and the expense of the daily maintenance per 
inmate, its use and implementation is growing worldwide. To date, academia and practice 
lack data to quite a significant extent, interdisciplinary approach and more robust information 
and experience related with the implementation and exploitation of electronic monitoring 
across European countries.  

The scientific objective of the paper is to analyse and evaluate an approach towards 
electronic monitoring in European countries as an alternative form of punishment based on 
evidence drawn from a holistic interdisciplinary approach.  

Based on this European evidence, and by using several mathematical and statistical 
methods (descriptive statistics and linear regression), this paper produces original research 
results. This exploratory study results in several practical implication and policy 
recommendations, and opens enormous scope for further research. 
Key Words: Electronic European Evidence, Alternative Form of Punishment. Monitoring.  
 
INTRODUCTION 
Academic interest in electronic monitoring (EM) originated at Harvard University in the 
1960s with an early emphasis on positive reinforcement regarding juvenile and young adult 
offenders, i.e. with the aim of eliminating recidivism (Gable, 2011). The work carried out by 
a small group of researchers in the field of psychology led to the granting of the first patent 
for an EM system in 1969. This was based on very heavy (circa 1 kg) devices attached to the 
waist (Gable, 2015, p. 4). The first practical applications in penal law were implemented 
using much smaller devices attached to offenders’ ankles in the US state of New Mexico in 
1983, and in Florida in 1984 (Ibid., p. 5-6). The first massive application of EM took place in 
the US, and a little later in the United Kingdom in the late 1980s, with the aim of responding 
to growing problems arising from prison overcrowding and the escalating costs of 
incarceration (DeMichele and Payne, 2009; Paterson, 2007; Renzema and Mayo-Wilson, 
2005).The discussions held in the UK in the late 1980s concluded with a presumption that the 
primary goal of EM implementation should be to reduce the prison population, and that the 
EM scheme should be cost effective (Ardley, 2005). The aims of EM implementation in the 
UK were set out clearly. “Firstly, to reduce the use of custody without increasing the risk to 
the public. Secondly, to avoid the ‘contamination factor’ in imprisonment, when first 
offenders mix with more experienced offenders and learn the ‘tricks of the trade’. And 
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finally, to avoid the stigma of prison and the dislocation of family ties” (Whitfield, 1997, 
p.18). “In 1987, with the Conservative Government under considerable pressure about the 
prison population, the Commons Home Affairs Committee recommended that the use of EM 
on offenders in the US should be examined to see if it had any possible application in the 
UK” (Lockhart-Mirams, Pickles and Crowhurst, 2015, p. 17). In this context, it was taken 
into account that “fear has been expressed in the US about using EM as an extra punishment 
rather than an alternative to custody” (Berry, 1985, p. 42, In: Ardley, 2005, p. 6). Despite 
this, “reducing the prison population was considered to be the main benefit [of introducing 
EM in the UK]; therefore [it was envisaged that EM] would be used as an alternative to 
custody” (Mair and Nee, 1990, p. 8, cited in Ardley, 2005, p. 5).  

The above very briefly outlines the historical context influencing scientific discourse 
on EM, whichbecame narrowly focused on the effectiveness of EM programmes in reducing 
recidivism, the cost-effectiveness of EM programmes (in comparison with imprisonment), 
and the impact of EM on prison overcrowding. The effect of increasing the number of 
individuals controlled by the criminal justice system in consequence of developing and 
applying EM and other alternatives to incarceration is so-called widening effect of EM. 
Within the context of the research project entitled ‘Interdisciplinary approach to the EM of 
accused and convicted persons in Slovakia’, the authors of this paper sought to determine 
whether a more holistic interdisciplinary approach to EM could be applied in the scientific 
discourse on EM(see, inter alia, Renzema and Mayo Wilson, 2005; Henneguelle, Monnery 
and Kensey, 2016).  
THEORETICAL BACKGROUND OF EM 
EM was designed to prevent the need for offenders to remain in custody, whether in pre-trial 
detention or during their entire sentence length, thereby allowing governments to reduce 
costs. The main benefits of EM are often mentioned as reducing costs for prison functioning, 
reducing reoffending through increased deterrence, acting as a rehabilitative tool by 
providing structure to offenders’ lives and giving them the opportunity to work, and even 
sometimes as a form of punishment in community sentences (Belur et al., 2017; Garland, 
2002; Hucklesby and Holdsworth, 2016).  

EM, known also as offender tagging, typically refers to a device attached to an 
offender’s ankle or wrist to track his or her whereabouts, which can be monitored remotely to 
establish whether the individual is violating a set of pre-established conditions determined by 
the courts (Di Tella and Schargrodsky, 2009, cited in Nellis, Beyens and Kaminski, 2013). 
“Unlike probation and community service, EM is used for adults or juveniles at three stages 
of the criminal justice process: as a condition for bail, as part of a community sentence or 
suspended sentence order (curfew orders), or to allow for the early release of prisoners (home 
detention curfews)” (Hucklesby, 2008). Curfew orders vary, but they generally require 
offenders to be present at a curfew address for a fixed number of hours per day for a pre-
determined period. The decision to recommend monitoring usually depends on a competent 
authority’s assessment of offender suitability for EM (Nellis, Beyens and Kaminski, 2013). 

“Electronic monitoring might be used at all stages of the criminal justice process; as a 
pre-trial, as a sentence, as early release from prison and on completion of a prison sentence, 
potentially providing the only universal mechanism for reducing prison populations. 
Furthermore, electronic monitoring 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 and EM regimes are infinitely flexible so 
monitoring periods may be tailored to the intensity required and changed during the lifetime 
of orders” (Hucklesby et al., 2016, p.8).Besides the above-mentioned utilisation, EM has 
been extended to cover adult and juvenile offenders, terror suspects, persons suspected of 
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breaching immigration laws, alcohol and drug abstinence maintenance requirements, and 
potentially monitoring those refusing to pay child support (Paterson, 2007), as well as 
monitoring prolific offenders on a voluntary basis (Hucklesby and Holdsworth, 2016). A 
large number of jurisdictions all over the world, including Europe (see inter alia Boone, van 
der Kooij and Rap, 2016; Hucklesby and Holdsworth, 2016; Marklund and Holmberg, 2009), 
Argentina (Di Tella and Schargrodsky, 2013), Australia and New Zealand (Black and Smith, 
2003; Gibbs and King, 2003) and the US (Jones and Ross, 1997; Lipner, 1993) use EM. In 
the next part of our paper, we focus on European countries only.  
DATA AND METHODOLOGY 
The scientific objective of this paper is to analyse and evaluate an approach towards EM in 
European countries as an alternative form of punishment by applying a holistic 
interdisciplinary approach. A broad comparative and exploratory study of this issue would 
need consistent information. There is not much of a system behind the definition and 
collection of relevant data, leave aside in the form of quantitative data related with EM across 
Europe. Data inspection and mining for this particular paper has been undertaken through 
Eurostat and various reports (for example from project SPACE; reports on EM 
implementation in the Netherlands, Germany, England and Wales, and Sweden; a survey of 
EM in Europe; data from the Ministry of Justice in the Slovak Republic; etc.). For more 
detail, see the overview presented in Table 1. In bold letters, we highlight the countries that 
have implemented EM as a pre-trial sentence, as an alternative to imprisonment or as 
supervision after sentencing. The data and results differ from country to country; while some 
countries implement the system of EM efficiently into their jurisdictions (for example France, 
Sweden or the UK), several countries are only at the very beginning of its implementation 
(e.g. Slovakia) or haven’t yet started (for example Croatia). Huge differences between 
European countries are reported on indicators related to the exploitation of prison capacity, 
the mortality rate of inmates and the daily expense of inmates.  

In the attempt to apply as robust scientific methods as possible, the primary research 
presented in this paper has been carried out using regression analysis of the ‘hard data’ 
available from Eurostat. Secondary research focusing on the historical and theoretical 
background of EM has been carried out to ensure that the results of the primary research are 
correctly contextualised and interpreted. The objective of linear regression is to model a 
relationship between a dependent variable y and one or more independent variables x by 
linear function (e.g. Sachs, 1984). In case of one independent variable, it is called simple 
linear regression. For two and more independent variables, it is called multiple linear 
regression.  
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Table 1: Comparison of indicators related toclassical and alternative forms of punishment 
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Sources: Aebi and Chopin (2016), Beumer and Øster (2016), Hucklesby and 
Holdsworth (2016),Statistical Yearbook of the Slovak Ministry of Justice (2016) 

Let us suppose we are given data of n statistical cases, then the model of simple linear 
regression is: 
!! = !! + !!. !!! + !!, 
where b0 is the intercept, 
b1 is the linear regression coefficient for independent variable x1, 
and ei is an error (residual) of the model, it is the difference between the real and predicted 
value of yi. 

We use two simple linear regressions for the dependence of mortality rates and 
suicide rates (per 10,000 inmates; these are dependent variables y) on the average daily 
expense per inmate (independent variable x). All statistical reports and graphs were made by 
statistical software IBM SPSS, version 19. The next part of the paper summarises and 
discusses the most important research results. 
RESEARCH RESULTS AND DISCUSSION 
The available evidence suggests that EM could be an effective deterrent to crime and could 
have enormous social and economic benefits, especially if applied early, saving what might 
otherwise be habitual offenders from a life of crime (DeLisi and Gatling, 2003). In the first 
two sections of the paper, we presented the results of the secondary research on the historical 
background (Introduction) and the theoretical background of EM. In the following sections, 
we combine the results of both primary and secondary research in a common structure used 
in interdisciplinary studies, based on a division of results into three core aspects of EM: legal 
aspects, economic aspects and social aspects.  
Economic Aspects of EM 
From the economic point of view, one of the main reasons for initial implementation of EM 
is the need to decrease the cost of the prison system. In an era of austerity, cost cutting in 
public spending and ensuring value for money assume greater importance. There are several 
studies assessing the cost effectiveness of EM (National Audit Office, 2006; Dodgson et al., 
2001; Mair, 2005; Mair and Nee, 1990; Mair and Mortimer, 1996; Shute, 2007; Sugg, Moore 
and Howard, 1991). A National Audit Office (2006) study showed that a 90-day curfew 
period with a tagged offender is around £5,300 cheaper than a custodial sentence of the same 
length. As can be seen in Table 1, many countries in Europe have enormous daily costs per 
inmate, and the annual costs of the prison system can therefore reach dizzying numbers. EM, 
including home arrest and home detention, could be very effective in terms of cost reduction 
(see Krištofík et al., 2017) and in ending the criminal career of individuals who would 
otherwise settle into a pattern of habitual offending. In terms of cost efficiency, EM produces 
positive externalities that influence the cost efficiency of the whole jurisdiction system. EM 
decreases the following:  

• the cost to society arising from rehabilitation counselling and the treatment services 
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 relating 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 (Cohen and Piquero, 2009).  
Besides the above-mentioned costs, it needs to be taken into consideration that 

electronically monitored person are usually allowed to work. This means that they pay taxes, 
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health and social insurance and enjoy the usual consumption of goods and services that 
favour the local economy. In several countries (for example Slovakia), electronically 
monitored person are obliged to contribute to costs of their EM from their own resources. All 
these savings and cost related externalities have to be considered by evaluation of EM cost-
efficiency. Based on European evidence, our research results show that the daily costs of EM 
are approximately 75% lower than daily expenses per inmate (for more information, see 
Kristofik et al., 2017). A more robust and interdisciplinary approach is needed in this area. 
Legal Aspects of EM 
In terms of law, crime and justice, different approaches have been taken in Europe and 
different aspects can thus be observed. At a general level, EM has been used for offenders 
committing a range of crime types, mostly less serious ones. However, specific attention has 
been paid to research on, legislation regarding and the application of sentences in relation to 
domestic violence offenders, other violent offenders and sex offenders (Erez et al., 2012; 
Finn and Muirhead-Steves, 2002; Payne and DeMichele, 2011).There is some evidence that 
drug and/or sex offenders on EM are more likely to complete treatment programmes than 
other (non-tagged) offenders, which might be related to better re-offending outcomes of 
programmes based on EM (DeMichele and Payne, 2009; Crowe et al., 2002). 

Sentences concerning the application of EM can be made in several different legal 
forms and contexts. “An important policy debate has been taken place about its 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” (Nellis, Beyens and Kaminski, 2013, p. 2). Since 2016, EM can 
also be applied as an autonomous standalone sentence in Belgium (Beyens and Roosen, 2016, 
p. 2). It can be applied for long period sentences; the longest sentence under EM applied so 
far in Belgium was approximately 3.5 years (Ibid., p. 25).  

A different approach from that taken 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” (Boone, Van der Kooij and Rap, 2016, 
p. 1). EM has been applied in the Netherlands for only very short, unconditional prison 
sentences up to 90 days in length, and for offenders without a ‘security risk’ who report 
themselves to the prison without coercion (the so-called ‘self-reporters’: Ibid., p. 2). In the 
Netherlands, EM is considered a proper alternative to incarceration for short prison sentences. 
In France, “under EM, offenders are compelled to respect strict home curfews for long hours, 
with permission to leave only for work or other rehabilitative activities” (Henneguelle, 
Monnery and Kensey, 2016, p. 30). In Norway, EM can be applied to any short-term 
sentence, with the exception of sentences imposed in default of paying a fine (EM also cannot 
be used to monitor persons under preventive detention in Norway).6The first Eastern 
European country to apply EM home arrests as an alternative to imprisonment was Poland (in 
2007). Originally, persons sentenced to imprisonment not exceeding one year were eligible, 
but there were several legal changes adopted in 2015 and 2016, some of which were 
considered “the result of the resignation from EM as a one of the forms of the penalty of 
restriction of liberty. After these changes, there has been significant reduction in the number 
of judgements regarding the electronic monitoring” (Jaskóła and Szewczyk, 2017, p. 11).  

                                                
6 See Execution of sentence with electronic monitoring [Online]. Available from: 
http://www.kriminalomsorgen.no/getfile.php/3934108.823.qnwb7zwjuzaai7/Electronic+Monitoring+%28EM%29+-
+information+to+the+offender.pdf [Accessed 19 October 2017], p. 2.  
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In contrast to all the above-mentioned European countries (especially Norway), 
legislation and practice at the federal level in Germany does not allow application of EM as 
an alternative to imprisonment. After a long period of reluctance, federal German authorities 
allowed EM to be used only as a result of the decision of the European Court of Human 
Rights no. 19359/04, which abolished 24-hour police surveillance of the most dangerous 
offenders after their release from prison. EM has been introduced as an alternative (Dünkel, 
Thiele and Treig, 2016).  

Another important advantage of EM can be seen in its preventative role. According to 
Padgett et al. (2006), a key result of EM is in preventing offenders from committing new 
offenses while they are monitored. Monitored offenders are94.7% less likely to commit new 
offence then offenders who were not monitored. Marklund and Holmberg (2009) conducted 
an extensive comparative study on the recidivism of groups of prisoners and group of 
convicted persons using EM. They found that 26% of offenders in the EM group were 
convicted of new offenses during the three-year follow-up period, while the corresponding 
proportion of the group of prisoners was 38%. The EM group relapsed into serious crime at a 
lower rate of 14% (compared to 26% of the second group). This suggests that EM has a 
significant effect in reducing criminality during the three-year period after monitoring ends, 
in addition to the substantial effect found by Padgett et al. (2006) and during the period of 
monitoring (Yeh, 2010). 
Social Aspects of EM 
According to Yeh (2010), EM and home detention could be effective to reduce crime and 
produce large-scale social benefits.  

EM may impact on the mortality and suicide rates of persons entering the penal 
system. Below, we present the results of the regression analysis of the mortality rate and the 
suicide rate (per 10,000 inmates) and the average daily expenses per inmate.  
 



International!Journal!of!Law!and!Interdisciplinary!Legal!Studies!|!KAMILA!BORSEKOVÁ!|!46!!!
 

VOLUME!4!ISSUE!1!!!!ISBN:!978L1L911185L79L6!(Online)!!!!!ISSN:!2397L6942!(Online)!!!!!www.flepublications.com 

 
Fig. 1: Dependence of the mortality rate (per 10,000) and the suicide rate (per 10,000) 

on the average daily expense per inmate in 2014 
Figure 1 illustrates a scatter plot of the empiric dependence of the mortality rate on 

the average daily expense per inmate. The research results shows that the mortality rate 
decreases with a higher daily expense per inmate. The dependence is significant according to 
a linear regression model (linear regression coefficient = -0.064 (p = 0.009), coefficient of 
determination = 0.200). The regression equation is: Mortality rate = 35.3 – 0.064*average 
daily expense. 

If the average daily expense increases by one Euro, then the mortality rate decreases 
on average by 0.064 per 10,000 inmates. In other words, if the average daily expense is larger 
than 100 Euros, the mortality rate is smaller on average by 6.4 per 10,000 inmates.  

In the case of the suicide rate, the dependence on the average daily expense is not 
significant (linear regression coefficient = 0.016 (p = 0.355) (see Figure 2). This means that 
the suicide rate is not dependent on the average daily expense. This is surprising, but the lack 
of dependence between the suicide rate and the average daily expense may be meaningful. It 
tells us more about the qualitative viewpoint of inmate life, e.g. human relations between 
inmates and/or between inmates and custodians.  

We lack similar data for EM completely. We may expect that the mortality rate and 
the suicide rate of electronically monitored persons will be very low, if it exists at all. As EM 
is based on approval and cooperation of person monitored and is performed in the domestic 
environment, by respecting all family and community relationships, there is a low assumption 
of mortality due to performance of EM. We would in any case recommend national 
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jurisdictions start collecting data on the mortality rates associated with EM with the aim of 
verifying this assumption.  

EM shows the potential to achieve the difficult balance between punishments and 
therefore meet the public desire for a just punishment. (Gainey and Payne, 2000; Gainey et 
al., 2000, White et al., 2000). Martinovic (2002) provides further targets for EM programmes, 
such as the reduction of the tax burden to the public by removing the high costs associated 
with traditional performance penalties and the protection of the offender in terms of 
corruption or the stigmatic effects of institutional origin (as well as the need to maintain 
family and community ties). Finally, all EM programs are aimed at suppressing crime 
through increased accountability and monitoring. This increases public safety by using more 
traditional approaches or community supervision, based on probation supervision, parole and 
the hope that this approach will reduce the number of repeat offenders in the long term 
(Renzema and Mayo-Wilson, 2005). The following figure illustrates the possible social 
benefits of EM.  
 
Fig. 2Social aspects of EM 

 
Electronically monitored persons do not rely on the state, but take responsibility for 

their actions and participate personally in the costs related to the execution of the sentence. 
Usually, electronically monitored persons are allowed to work. We can assume that these 
individuals will not lose the habit of working during their sentence, and the transition back to 
a normal life should therefore be relatively smooth. Electronically monitored employed 
persons pay mandatory contributions to the social system. We can assume that this situation 
also raises consumption, creating additional revenue for the state budget. Maintaining social 
and family ties, reducing the risk of imprisonment and forming undesirable new ties, and 
keeping working habits are the main positive effects at the social level.  
CONLUSIONS, POLICY IMPLICATIONS AND FUTURE RESEARCH 
PERSPECTIVES 
Based on the example of our primary research on mortality and suicide rates in prisons, we 
have shown how an interdisciplinary approach to scientific research related to the EM of 
offenders could better incorporate the social aspects of punishment. By means of integrating 
the results of our own research in this field into the secondary research results (i.e. work by 
other authors), we outline how a more holistic approach could be applied in this field.  

The results of our secondary research suggest that national programmes of offender 
EM in Europe resemble ‘live organisms’ in that they adjust their aims, intentions and 
methods to respond to a changing ‘social climate’. For example, in Poland, the researchers 
asked whether the national legislation had already been “given the final shape of electronic 
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monitoring, or should we expect further legislative changes” (Jaskóła and Szewczyk, 2017, p. 
12). Fromour research, we observe that Poland is one of the very few countries for which data 
on mortality and suicide rates was unavailable in the Eurostat Crime and Criminal Justice 
Database, and we consider this an impetus for both policy implications and further research.  

The results of our research have to be perceived in the context of the first decade of 
the 21stcentury. The key research question dealt with by academics was whether EM has a 
future in Europe or not. The researchers responded to this question in an “affirmative way: 
EM has had a future in Europe, both West and East, and seems likely to continue to have 
one” (Nellis et al., 2013, p. 2). Thus, the question of whether EM has a future in Europe has 
been replaced by the question of how EM will be used in future (Nellis et al., 2013, p. 2; 
Beyens and Rosen, 2013). More knowledge on the relationship between mortality and suicide 
rates in prisons and the approaches towards EM in different European countries could also 
have some influence on how both the scientific discourse and the political agenda on the 
future of EM should be shaped. 

Drawing from the results of our secondary research, the key question for future 
discussion is whether EM should be primarily perceived as a standalone instrument of 
punishment as an alternative to incarceration (primarily to deal with prison overcrowding 
and/or to save public funds), or whether EM should be perceived primarily as a technical 
instrument supplementing various other non-technical instruments in national programmes of 
probation, custody, surveillance of dangerous offenders released from prison, etc. As we have 
outlined, there are different approaches taken in this regard by different European countries, 
and no generalisations can yet be made.  

Nellis et al. (2013, p. 2) state that “once EM has been adopted, its use in each country 
tends to increase”. As we have outlined in the section devoted to the legal aspects of EM, this 
is not the case in Poland, where a decline in EM was reported in consequence of legal 
amendments made in 2015.  

As is evident from the data in Table 1, every European country is able to implement 
or expand the utilisation of EM. As advocated and discussed throughout the paper, 
implementation of EM may have several significant benefits at the economic and social level, 
as well as for crime and justice. Implementation of EM, its efficiency and interdisciplinary 
scope open enormous scope for future research. Each of the aspects discussed in the paper 
(economic, legal and social) creates space for future research projects and studies. From our 
point view, an interdisciplinary approach considering the different aspects of EM would be a 
significant contribution to this research area. On the other hand, we lack a significant amount 
of data necessary for thorough research. The available data often does not have sufficient 
scope and/or quality. We would recommend that national jurisdictions collect and store data 
on EM, including home arrest, which might be made available as a result of penal and civil 
process and through probation and mediation officers. It would be very helpful if data 
relating to the cost ratio of EM, the data on recidivism during and after EM, and the reporting 
of incidents during EM, were to be included. EM produces a significant amount of data. GPS 
technologies collect considerably more detailed data on individuals’ movements,24/7. In case 
of optimal settings of collection and exploitation of data reached during implementation of 
EM and by respecting the privacy of the persons monitored, it creates scope for further 
research, analysis and the evaluation of EM systems. We would recommend that the EU, 
especially Eurostat, should compile data from member countries to assure its comparability 
and availability for research. This could significantly help national jurisdictions evaluate the 
implementation and functioning of EM. 
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