
Elmo-Tech’s TRaCE is a comprehensive inmate tracking system, supporting correctional facility operations

by performing real-time location supervision, tightening inmate control and enhancing the security of

staff members. TRaCE enables the reduction of routine activities, freeing resources to efficiently run

and operate the facility.

TRaCE wirelessly monitors groups or individuals, both inmates and staff members, in various buildings

and their surroundings depicting their location within the facility. Its minimal and flexible installation

requirements and modular RF components make it highly cost effective and an ideal retrofit solution.

Inmate Tracking, Officer Safety, Location Management System

Reliable Inmate Supervision

TRaCE can be installed in various types of indoor or outdoor settings of varying sizes and shapes. The

system’s uniquely designed wireless network bypasses physical obstacles, creating virtual coverage

across facilities. Monitoring resolution can be flexibly configured to accommodate specific needs.

Tracking, Reporting and Control
TR Ca

Wireless infrastructure

Superior Law Enforcement Technologies

Real-time, inmate and staff location tracking

Officer duress, man-down capabilities

Wireless infrastructure

Simple installation in new or existing facilities



TR Ca
Tracking, Reporting and Control

Real-Time Event Notification:

Automatic headcounts

Inmate and officer locations within facility

Identity and location of inmates and staff members

at vicinity of incident

Officer/Staff Safety :

Real-time officer tracking - name and location

Duress and man-down capabilities

Ability to receive real-time update messages anywhere

on-site

TRaCE Features Include:

Effective Inmate Management
Location and schedule based inmate tracking

Notification of noncompliance to pre-defined schedule

Proximity alerts between groups or individuals

Ingress/Egress notifications

Escape Notifications
Transmitter removal notification

Immediate notification of escapes

Last known location indication

Data Archive
Indefinite data storage of all individuals’ movements

Playback mechanism to replay all individuals’

movements

Built in report wizard for event examination

Incorporates interactive map of facility

Interface capabilities with other facility
management & security tools including jail
software management, CCTV, door locks etc.

Multi-lingual

Central Monitoring Station (CMS)

Simple, one step installation

Highly durable, waterproof, secured,
triple-tamper mechanism

Up to 36 month battery operation

Highly Reliable Inmate Transmitters

Cost effective installation

Internal battery back up for
continuous operation

Anti-tamper alert messages

High Resolution Wireless Network



Simple, Efficient Operation

Inmate and officer transmitters send essential information over the wireless network, in real-time, to the control center. The

control center automatically processes the information and displays the location of each inmate and staff member within a

geographical map of the facility. Pre-defined incident alerts are immediately and simultaneously distributed to staff pagers,

central monitoring stations and designated remote locations. The inmates’ movements and violations are recorded and data

logs are available for accountability and administrative purposes.

O f f i c e r  D u r e s s  &  S e c u r i t y  T o o l s

Officer Duress and Location Transmitter

Real-time tracking

Officer activated duress alarm button

Officer activated lanyard

Man-down notification

Clip-On Pagers for Immediate
On-Site Notifications

Automatic incoming text messages
reporting on inmates, fellow officers
and facility events

Direct communication between
monitoring center and officers



An Industry Leader

www.electronicmonitoring.com

Elmo-Tech Ltd. is a global provider of leading presence and location verification technologies, designed

for monitoring individuals in the law enforcement and corrections and security markets. The integration

of Elmo-Tech’s systems in a variety of law enforcement applications is proven to be cost effective and

reliable. The Company’s strategy is to focus on the provision of superior technology solutions whilst

collaborating with prominent local business partners to ensure the optimized distribution and service of

its systems worldwide. Elmo-Tech systems are employed by private operators and government agencies

throughout the U.S., Europe, Pacific Rim and Latin America. Elmo-Tech was established in 1994 as a wholly

owned subsidiary of the London Stock Exchange listed Dmatek (DTK.L.)

International Headquarters:
Elmo-Tech Ltd.
2 Habarzel St., P.O.Box 13236,
Tel Aviv 61131, Israel
Tel: 972-3-7671800   Fax: 972-3-7671801
E-mail: contact@elmotech.com

USA Headquarters:
Elmo-Tech Inc.
770 N. Church Rd., Suite C,
Elmhurst, IL 60126
Tel: (630) 832-0271   Toll-Free: 1-800-313-1483
E-mail: contact@elmotech.com

Complementary Off-Site Monitoring Option

The Group Tracer is a portable real-time group

monitoring system. It is designed to effectively

monitor multiple offenders in corrections

settings that do not accommodate a fixed

installation of monitoring systems, such as

transport to and from the facility or off-site

work crews. The Group Tracer enables safer

outings from correctional facilities requiring

fewer oversight personnel, enhancing officer

safety and their ability to effectively supervise

the group.

TRaCE was developed on the basis of Elmo-Tech’s proven RF monitoring technology, successfully used

worldwide. TRaCE utilizes the same proven set of uniquely designed field units which are used in

Elmo-Tech’s home detention systems: a variety of transmitter models, officers’ electronic keys, and

integrated officers’ call buttons. Full compatibility enables flexible implementation of any correctional

program, which requires continuous monitoring inside or outside the facility, in offender’s place of

residence or work. Additionally, groups of offenders can be monitored on the move by Elmo-Tech’s

Group Tracer.

One Tag Fits All - Full Compatibility with Elmo-Tech’s Monitoring Systems
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Developments in the USDevelopments in the US

Use of Tracking TechnologiesUse of Tracking Technologies
•• How Much is it UsedHow Much is it Used
•• How is it UsedHow is it Used
•• Why is it UsedWhy is it Used

ProgramsPrograms
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Tracking: How much is it used?Tracking: How much is it used?
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May 12, 2007May 12, 2007 Developments in the US: 2007Developments in the US: 2007

Use of Tracking TechnologiesUse of Tracking Technologies

Introduced 1997Introduced 1997
Average growth 100% per yearAverage growth 100% per year
18,000 18,000 –– 20,000 GPS Units YE 200620,000 GPS Units YE 2006
36,000 36,000 –– 40,000 GPS Units YE 200740,000 GPS Units YE 2007
55,000 55,000 –– 70,000 by YE 2008 (est.) 70,000 by YE 2008 (est.) 

Data Source: Database of EM programs maintained by Peggy Conway Data Source: Database of EM programs maintained by Peggy Conway and and 
gathered by Telephone interviews, published program information,gathered by Telephone interviews, published program information, and and 
responses to surveys.responses to surveys.
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Interstate Commission for Adult Offender Interstate Commission for Adult Offender 
Supervision (ICAOS)Supervision (ICAOS)

168% Increase in GPS Use Among 25 States168% Increase in GPS Use Among 25 States
State 4/2006 4/2007
Arizona 0 15

California 352 1100

District of Columbia 100 251

Florida 750 1100

Georgia 200 170

Idaho 60 30

Illinois 120 120

Iowa 5 454

Louisiana 0 100

Maine 0 3

Massachusetts 67 287

Michigan 0 80

Nebraska 6 10

State 4/2006 4/2007
Nevada 7 0

New Jersey 30 142

New Mexico 200 400

North Carolina 0 50

North Dakota 6 20

Pennsylvania 10 40

South Carolina 10 30

Tennessee 380 386

Texas 25 1500

Utah 0 25

Virginia 26 50

Wisconsin 30 30

TOTAL 2384 6393



May 12, 2007May 12, 2007 Developments in the US: 2007Developments in the US: 2007

Interstate Commission for Adult Offender Interstate Commission for Adult Offender 
Supervision (ICAOS) Supervision (ICAOS) 

168% Increase in GPS Use Among 25 States168% Increase in GPS Use Among 25 States
State 4/2006 4/2007
Arizona 0 15

California 352 1100
District of Columbia 100 251

Florida 750 1100
Georgia 200 170

Idaho 60 30

Illinois 120 120

Iowa 5 454
Louisiana 0 100

Maine 0 3

Massachusetts 67 287
Michigan 0 80

Nebraska 6 10

State 4/2006 4/2007
Nevada 7 0

New Jersey 30 142
New Mexico 200 400
North Carolina 0 50

North Dakota 6 20

Pennsylvania 10 40

South Carolina 10 30

Tennessee 380 386
Texas 25 1500
Utah 0 25

Virginia 26 50

Wisconsin 30 30

TOTAL 2384 6393

Kansas 120 334
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Interstate Commission for Adult Offender Interstate Commission for Adult Offender 
SupervisionSupervision

172% Increase in GPS Use Among 9 States172% Increase in GPS Use Among 9 States
State 2006 2007 2008

Arizona 0 15 340

California 352 1100 3000

Florida 750 1100 2700

Illinois 120 120 700

Michigan 0 80 425

Nebraska 6 10 75

North Carolina 0 50 300

South Carolina 10 30 300

Texas 25 1500 1500

TOTAL 1263 4005 9340



May 12, 2007May 12, 2007 Developments in the US: 2007Developments in the US: 2007

State’s Use of Tracking State’s Use of Tracking 
Technologies (ICOAS)Technologies (ICOAS)

Post Prison
Prison 

Alternative Probation Sex off

California All Most
Sex Offenders, pilot 

gang members

Florida 10% 40% 50% > 55%
Sex offenders, Violent,

Property, Drug

Iowa Y Y All High risk sex offenders

Massachusetts Y Y Most

Sex offenders, also 
witness protection, 
domestic violence

New Jersey Y Y
Most 
or All

Released civilly 
committed, 

New Mexico Y Y

Tennessee All All

Texas All
Offense and behavior

– public safety risk



May 12, 2007May 12, 2007 Developments in the US: 2007Developments in the US: 2007

Arizona’s Use of TrackingArizona’s Use of Tracking
Civilly Committed Sex offendersCivilly Committed Sex offenders

Since 1999Since 1999
Arizona State Hospital Arizona State Hospital –– Dept of Dept of 
HealthHealth
•• Civilly Committed Sex OffendersCivilly Committed Sex Offenders

Mental DisorderMental Disorder
Likely to Commit Sexually Violent CrimeLikely to Commit Sexually Violent Crime
Lifetime Commitment with AppealsLifetime Commitment with Appeals

•• Started GPS Tracking 1999Started GPS Tracking 1999
•• Approx. 125 on GPS Tracking TodayApprox. 125 on GPS Tracking Today

NJ, TX, CA …othersNJ, TX, CA …others



May 12, 2007May 12, 2007 Developments in the US: 2007Developments in the US: 2007

Interstate Commission for Adult Interstate Commission for Adult 
Offender SupervisionOffender Supervision

Types of TrackingTypes of Tracking
•• Active: 8 Active: 8 
•• Passive: 4 Passive: 4 
•• Both: 22Both: 22

TwoTwo--Piece: 24 Programs, 4 VendorsPiece: 24 Programs, 4 Vendors
•• Pro Tech: > 3,500Pro Tech: > 3,500

OneOne--Piece: 4 Programs, 2 Vendors Piece: 4 Programs, 2 Vendors 
•• STOP: > 1,350 unitsSTOP: > 1,350 units



May 12, 2007May 12, 2007 Developments in the US: 2007Developments in the US: 2007

Interstate Commission for Adult Interstate Commission for Adult 
Offender SupervisionOffender Supervision

Staff Adjustment 
Time

Time to Become 
Confident in Alert Responses

< 3 Months 3 2

Up to 6 Months 14 14

6 Months - 1 Year 6 4

> 1 Year 3 2



May 12, 2007May 12, 2007 Developments in the US: 2007Developments in the US: 2007

Interstate Commission for Adult Interstate Commission for Adult 
Offender SupervisionOffender Supervision

Improves Quality of Supervision?Improves Quality of Supervision?
•• Still evaluating: 26Still evaluating: 26
•• Yes, Still evaluating: 1Yes, Still evaluating: 1
•• Yes: 7Yes: 7

Hire Additional Staff?Hire Additional Staff?
•• Yes: 10Yes: 10
•• No: 21No: 21



May 12, 2007May 12, 2007 Developments in the US: 2007Developments in the US: 2007

No additional Staff: 21No additional Staff: 21

3 Already have caseloads 1:<253 Already have caseloads 1:<25
•• FL (1:25),FL (1:25),
•• GA (1:17),GA (1:17),
•• IL (1: 15 or 18)IL (1: 15 or 18)

2 Report need for additional staff2 Report need for additional staff
•• MN MN 
•• TNTN

12 Program size < 100 12 Program size < 100 



May 12, 2007May 12, 2007 Developments in the US: 2007Developments in the US: 2007

Interstate Commission for Adult Interstate Commission for Adult 
Offender SupervisionOffender Supervision

Time for officers adjust to system?Time for officers adjust to system?

Time to become confident in Time to become confident in 
response to alerts?response to alerts?
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May 12, 2007May 12, 2007 Developments in the US: 2007Developments in the US: 2007

Tracking: How is it UsedTracking: How is it Used
Types of OffendersTypes of Offenders

•• Sex offenders, Sex offenders, 
•• Domestic violence/stalking; Domestic violence/stalking; 
•• Gang MembersGang Members
•• Violent offenders; Violent offenders; 
•• Car Thieves Car Thieves 
•• Child Support Child Support 



May 12, 2007May 12, 2007 Developments in the US: 2007Developments in the US: 2007

Tracking: Why is it UsedTracking: Why is it Used

Massachusetts and New JerseyMassachusetts and New Jersey
•• Witness ProtectionWitness Protection
•• Domestic ViolenceDomestic Violence



May 12, 2007May 12, 2007 Developments in the US: 2007Developments in the US: 2007

IssuesIssues

Officer Caseload SizeOfficer Caseload Size
Officer WorkloadOfficer Workload
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May 12, 2007May 12, 2007 Developments in the US: 2007Developments in the US: 2007

Public, Politics, and EthicsPublic, Politics, and Ethics



May 12, 2007May 12, 2007 Developments in the US: 2007Developments in the US: 2007

Washington StateWashington State
House of RepresentativesHouse of Representatives

Office of Program Research HB 1133Office of Program Research HB 1133

The Washington Association of Sheriffs and Police The Washington Association of Sheriffs and Police 
Chiefs shall conduct a study on using RFID or Chiefs shall conduct a study on using RFID or 
other similar technology to electronically monitor other similar technology to electronically monitor 
sex offenders and shall report its findings to the sex offenders and shall report its findings to the 
Legislature by December 31, 2007.Legislature by December 31, 2007.

The study must include:  An evaluation of the The study must include:  An evaluation of the 
current state of RFID technology, including the current state of RFID technology, including the 
capabilities and limitations of subcutaneous capabilities and limitations of subcutaneous 
(under the skin)(under the skin) RFID tags;RFID tags;
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Strategies for the evaluation of Strategies for the evaluation of 
impact of GPS on high risk impact of GPS on high risk 

offenders in the USAoffenders in the USA

Marc RenzemaMarc Renzema
Kutztown UniversityKutztown University

renzema@kutztown.edurenzema@kutztown.edu
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Interesting coincidenceInteresting coincidence

Marc Renzema & Evan MayoMarc Renzema & Evan Mayo--Wilson, Wilson, 
“Can electronic monitoring reduce crime “Can electronic monitoring reduce crime 
for for moderate to high risk offendersmoderate to high risk offenders?” J. ?” J. 
Exp. Crim., July 2005, V1, N2Exp. Crim., July 2005, V1, N2

National Institute of Justice RFP 2/07:  National Institute of Justice RFP 2/07:  
“Evaluating the effectiveness of electronic “Evaluating the effectiveness of electronic 
monitoring for monitoring for moderate to highmoderate to high--risk risk 
offendersoffenders under supervision”under supervision”
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Inclusion Inclusion 
criteriacriteria

Allowed Allowed 
characteristicscharacteristics

Comparison Comparison 
groupsgroups

Probation, Probation, 
parole, ISP, parole, ISP, 
prison, otherprison, other

Group Group 
assignmentassignment

Random, Random, 
matching, matching, 
historicalhistorical

Outcome Outcome 
measuresmeasures

Incarceration, Incarceration, 
arrest, arrest, 
conviction, conviction, 
moremore
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Chronic problems Chronic problems 
in the “good” studiesin the “good” studies

Lack of treatment integrityLack of treatment integrity

Failed randomizationFailed randomization
•• Other selection issuesOther selection issues
•• Comparing those who received EM to Comparing those who received EM to 

those “left behind”those “left behind”

Different periods at riskDifferent periods at risk
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More problemsMore problems

Failure to delineate experimental and Failure to delineate experimental and 
control conditionscontrol conditions

Treatment group contaminationTreatment group contamination
•• Florida DOCFlorida DOC
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10 Years of EM Research USA10 Years of EM Research USA

1997: $474K domestic violence EM; 1997: $474K domestic violence EM; 
$50K  technology development$50K  technology development
1998: feasibility study in wide1998: feasibility study in wide--area area 
nonnon--GPS monitoringGPS monitoring
1999: “best practices” manual, 1999: “best practices” manual, 
$108K$108K
2006: update of manual, $50K2006: update of manual, $50K
2007: $1,000K RFP2007: $1,000K RFP
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Significant features of RFPSignificant features of RFP

Does not see EM as a “program”Does not see EM as a “program”

Preference for experimental studiesPreference for experimental studies

Focus on riskier offendersFocus on riskier offenders

Looks at recidivism during and after Looks at recidivism during and after 
EMEM
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MidMid--March review lessonsMarch review lessons

20% of proposals completely adequate in 20% of proposals completely adequate in 
generation of compared groupsgeneration of compared groups
Most proposals inadequate in treatment Most proposals inadequate in treatment 
delineation & costdelineation & cost--benefit analysisbenefit analysis

LESSON #1LESSON #1:  Even a million dollars will :  Even a million dollars will 
not buy definitive research in the USAnot buy definitive research in the USA
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LessonsLessons

Lesson #2Lesson #2: High costs : High costs 
Coders and programmersCoders and programmers

Shortage of offenders           multiple sitesShortage of offenders           multiple sites

Treatment delineation expensiveTreatment delineation expensive

Totals roughly: $250Totals roughly: $250--$1000/subject$1000/subject
•• 300 E, 300C  = $150300 E, 300C  = $150--$600,000$600,000
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Lessons: posttest onlyLessons: posttest only
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Lessons: static group Lessons: static group 
(oversimplified)(oversimplified)
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Lessons: matchingLessons: matching

..
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LessonsLessons

Lesson #3Lesson #3: Even a million dollar : Even a million dollar 
bribe won’t get you random bribe won’t get you random 
allocation in the USAallocation in the USA

Lesson #4Lesson #4: even smart people don’t : even smart people don’t 
always do power analysisalways do power analysis
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LessonsLessons

Lesson #5Lesson #5:  subjects may be in short :  subjects may be in short 
supplysupply

Not enough carefully classified offendersNot enough carefully classified offenders
Not enough equipmentNot enough equipment
Particularly troublesome with domestic Particularly troublesome with domestic 
violenceviolence

Lesson #6Lesson #6: beware of evaluation of : beware of evaluation of 
startstart--up programsup programs
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LessonsLessons

Lesson #7Lesson #7:  Social researchers :  Social researchers 
equipped to evaluate program equipped to evaluate program 
process and outcomes  seem not to process and outcomes  seem not to 
have costhave cost--benefit analysis skills.benefit analysis skills.

They also do not think like geographers or They also do not think like geographers or 
crimecrime--mappers.mappers.

Lesson #8Lesson #8: Process evaluation has : Process evaluation has 
not “caught on”not “caught on”
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Roads not takenRoads not taken

Can monitoring data be used to Can monitoring data be used to 
predict recidivism?predict recidivism?
Does EM enhance program Does EM enhance program 
attendance?attendance?
Is there a rebound effect?Is there a rebound effect?
Is “stepping” down more effective Is “stepping” down more effective 
than “cold turkey”?than “cold turkey”?
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More roads not takenMore roads not taken

Can EM be used to enhance child Can EM be used to enhance child 
support payments?support payments?
Can EM be used to undermine social Can EM be used to undermine social 
networks that support criminal networks that support criminal 
behavior?behavior?
Does EM have different impact on Does EM have different impact on 
the mentally retarded and FAS?the mentally retarded and FAS?
Does family function affect EM Does family function affect EM 
outcome?outcome?



11 May 200711 May 2007 CEP/Egmond aan ZeeCEP/Egmond aan Zee 1818

Still more roads not takenStill more roads not taken

Can GPS be used to minimize crime Can GPS be used to minimize crime 
contagion for offenders residing in contagion for offenders residing in 
highhigh--crime areas?crime areas?
Can GPS exclusion zones drawn Can GPS exclusion zones drawn 
explicitly to reduce target visibility be explicitly to reduce target visibility be 
more effective than generalized more effective than generalized 
limits?limits?
Of the 4 GPS varieties, what works Of the 4 GPS varieties, what works 
best with what kinds of offenders?best with what kinds of offenders?
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..

Now, finally, maybe Now, finally, maybe 
EM research is EM research is 
maturing.  The maturing.  The 
price has, however, price has, however, 
been high.been high.

John E. Couey, 
FDOC picture



GPS Tracking GPS Tracking 
ProgramProgram

Status and DevelopmentsStatus and Developments

Presented to:Presented to:

Steve ChapinSteve Chapin
Chief Executive Officer and PresidentChief Executive Officer and President

Pro Tech MonitoringPro Tech Monitoring

Pro Tech Monitoring, Inc.Pro Tech Monitoring, Inc.



Pro Tech OverviewPro Tech Overview

• Pro Tech is the World’s leading provider of GPS 
tracking for criminal justice customers

• Purchased by Dmatek in January 2007
• Headquarters in Tampa, Florida

71 employees

• Tracked more than 100,000 offenders using GPS since 
1998

• Currently have more than 10,000 Pro Tech active and 
passive GPS devices deployed in 43 states and Canada



Pro Tech Smart SystemPro Tech Smart System

First Active Tracking Device developed in 1998 

Believe it or not…still in limited use today



Pro Tech Smart SystemPro Tech Smart System

SMARTSMART
®®

RF Curfew Monitoring

SMARTSMART
®®

Passive GPS Tracking

SMARTSMART
®®

Hybrid  GPS Tracking

Multiple Levels of Supervision with a Single 
Hardware and Software Interface

SMARTSMART
®®

Active  GPS Tracking



The Total SolutionThe Total Solution

• There is MUCH more to GPS tracking than the size, 
shape and configuration of the device

Must provide secure and reliable tracking 
Tracking devices are data collection tools

• Software interface must be responsive and reliable
Vendor hosted maps versus On-line maps – increased speed 
and availability
Client based vs. Browser based – Increased speed and security
Local servers vs. centralized servers
Reports – wide variety of on-line and custom reports
Integrated Case Management capability

• Redundancy is a must
• Vendor must be “Fluent” in GPS

Strong technical knowledge of GPS and wireless Comm
Access to technical support



Two  Piece vs. One Piece GPSTwo  Piece vs. One Piece GPS

Tracking 
Capability

Bigger antenna = better tracking
Bigger Unit = more difficult to put in hard 
to track places
GPS turns off when not in motion

Always in motion, always tracking

Spoofing Motion detector provides most effective 
means of determining when unit is being 
moved without GPS.
Can be scheduled, eliminates false alibi

“layered location technology” is a buzz 
word.  Not as effective as motion detector.   
Can be masked.  Cellular assisted tracking 
is not universally available and requires 
connectivity.  

Battery Life 48 hours, 50 meter tether while charging <24 hours, limited mobility while charging

Convenience 70 gram Tag.  Tracking device may be 
carried in a hand bag, back pack, etc.

230 gram Tag.  Much larger than a 
conventional tag

Loss Stolen Offenders lose less than 1% of our tracking devices, most is intentional loss

Tag Leave Less than one violation/offender /day With RF link:  Same Issue
Without RF Link:  May go undetected

Communication
with subject

Text Messaging with the subject with 
acknowledgement of receipt

No Communication



Pro Tech Client Enrollment Software (PCE)Pro Tech Client Enrollment Software (PCE)

…from the Vendor’s Perspective
• Gov’t Personnel Committed to the GPS program

Recurrent training commitment
Full time users of the system 
Trust in the equipment

• Established GPS procedures
Not modified RF procedures

• Match the supervision level to suspect
• Established consequences for the suspect

Rule violation
Mistreatment of the equipment

Keys to a Successful GPS ProgramKeys to a Successful GPS Program



Projections from 2005 CEP PresentationProjections from 2005 CEP Presentation



Projections from 2005 CEP PresentationProjections from 2005 CEP Presentation



Update from 2005 CEP PresentationUpdate from 2005 CEP Presentation

• GPS is widely accepted as a tool for 
sex offender management

• Jessica Lunsford Law’s are 
increasing GPS utilization

• Heightened public awareness
• Effectively utilized as an alternative 

to incarceration for certain subjects
Jail overcrowding
Pre Trial

• Offender pay programs on the rise
• Crime scene correlation  in 

increasing becoming a tender 
requirement
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Pending Legislation

RINo Legislation

Sex Offender Legislation Requiring GPSSex Offender Legislation Requiring GPS



GPS TrendsGPS Trends

• Price of GPS has come down but is stabilized
Lower communication costs
Hardware cost reductions
Economies of scale

• More and more GPS is used as part of an integrated 
monitoring system

• Law makers and the press do not fully understand 
the capabilities and limitations of GPS

No Heinous crimes committed by an offender while on Pro 
Tech GPS

• Not just for large agencies
Many Local agencies have successful GPS programs 

• Jail diversion and pre-trial programs have been high 
growth areas



Facts

• Fewer than 1 violation per offender per day in U.S. 
• Tag gone/curfew violations account for 36% of 

violations
94% of tag gone/curfew violations clear within 2 minutes 

Alert grace period may be established to reduce the number of real time 
alerts
T.G. violations of short duration are not false alerts, they are indicators 
of subject behavior

• Equipment loss rate is less than 2% (tracking devices) 
per year based on total utilization

Offenders lose less than 1% of our equipment per year
Officers lose 2.5% of our equipment per year



Summary
• GPS is technology for offender tracking is proven and 

has been embraced by many agencies

• Not all GPS products are alike or are suitable for the 
Corrections Market

Test  multiple products – the technology is proven and sound
Understand the capabilities and limitations

• Take advantage of those that have gone before you
Many U.S. agencies will share their operational procedures, 
experiences, facts and opinions
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Sometimes criminal justice authorities may wish to control or to monitor the
location of an individual without resorting to imprisonment. For example,
before a criminal trial, police may want to ensure that the defendant stays in
town or stays away from the complainant. After conviction, a judge may wish
to place limits on an offender’s freedom while not employing a full-time
custodial sanction. Upon release from prison, a parole board may want to
impose restrictions on an offender.

Community-based programs aim to meet these goals through release
conditions such as reporting to officials or complying with a curfew. Electronic
monitoring is a technological means of enforcing such conditions. Using
tracking systems, criminal justice agencies can monitor an individual’s
location and be alerted to any unauthorised movements. Technology, thus, can
be useful in detention, restriction and surveillance.

However, constant surveillance of people, particularly through the use of
devices fixed to their body, or even implanted beneath the skin, raises serious
civil liberty and ethical concerns. This paper reviews developments in
electronic monitoring in criminal justice settings in Australia and identifies
the arguments for and against their use at a time when technology can provide
solutions that previously were impractical.

The technologies of electronic monitoring have their roots in the
work of Dr Ralph Schwitzgebel of the Science Committee on

Psychological Experimentation at Harvard University (1968). In
1964, he developed a one-kilogram Radio Telemetry Device that
could be worn by a person. The device transmitted signals to a
modified missile-tracking unit up to 400 metres away, which
determined the wearer’s location on a screen.

In the early 1980s an American judge, supposedly inspired by a
Spiderman comic, persuaded a company to develop a monitoring
bracelet suitable for offenders to wear (Rondinelli 1998). In 1983, the
first order was made requiring an offender who had breached
parole to wear an anklet to monitor his future behaviour (Liverani
1998). This use of electronic monitoring devices became commonly
known as “tagging”.

These developments took place at a time when community-
based sanctions were becoming more prevalent and of greater
significance in reducing prison populations (Richardson 1999).

Against a background of stubbornly high prison populations and
rapidly developing technology, governments are now reaching a
critical point in the use of electronic monitoring as a means of reducing
costs and improving the effectiveness of corrections. The aggressive
marketing of private companies has been instrumental in the growth
of electronic monitoring (Maxfield & Baumer 1990; Liverani 1998).

There are three main rationales behind the use of electronic
monitoring:
• Detention

Electronic monitoring can be used to ensure that the individual
remains in a designated place. For example, home detention
schemes typically require offenders to be at home during
established curfew hours. This was one the first uses of electronic
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monitoring and remains the
most popular (Mukherjee 1999;
Crowe 2002).

• Restriction
Alternatively, electronic
monitoring can be used to
ensure that an individual does
not enter proscribed areas, or
approach particular people, such
as complainants, potential
victims or even co-offenders
(Marien 2002; The Economist,
15 August 2002).

• Surveillance
Finally, electronic monitoring
may be used so that authorities
can continuously track a person,
without actually restricting their
movements.

Electronic Monitoring
Technologies

There are a number of technologies
available that can aid with the
detention, restriction or
surveillance of individuals within
the criminal justice system. Most
involve some kind of device that
is locked onto the subject’s wrist
or ankle with tamper-proof
elements to prevent removal.

Passive Systems
In these systems, wearers are
periodically contacted by
telephone to ensure that they are
where they are supposed to be
(Crowe 2002). The individual’s
identity may be verified by such
means as a password, a device
that the subject wears or a
biometric such as a fingerprint or
retinal scan (Mukherjee 1999).
Passive systems are only effective
for detention purposes.

Active Systems
These systems utilise a device
worn by the individual that
continuously emits a signal
(Rondinelli 1998). A corresponding
device in the person’s home relays
the signal to a monitoring station.
If the wearer strays too far from
home or breaks the device, the
authorities are alerted.

A variation of this system
utilises mobile equipment that can
detect the presence of the
individual’s device. A corrections
officer can drive past a designated
place to ensure that the wearer is
there (Mukherjee 1999). Active

systems primarily seek to enforce
detention, although they may be
extended to achieve some restriction
and surveillance as well.

Active systems impose
restrictions through the installation
of monitoring devices in places
where the person is not permitted
to go. If the wearer goes into those
areas, an alert can be sounded and
action taken (The Economist,
15 August 2002). Active systems
can also be used to restrict an
individual’s access to other people
if those people (for example,
victims) are given a device that
detects if the person under
surveillance comes too close. The
surveillance purpose can be
achieved to some degree by
placing monitoring devices at bus
stops and train stations so that the
individual can be tracked to and
from work (for example, Johnson
1999).

Global Positioning Systems
Global Positioning Systems (GPS)
consist of three components:
satellites, a network of ground
stations, and mobile user devices
(Aerospace Corporation 1997).
Measuring the user’s distance
from three different satellites
identifies the user’s location.

GPS is used in military
operations, search and rescue,
police surveillance and private-
sector vehicle tracking (Aerospace
Corporation 1997; Dotinga 2003).
In the criminal justice system, GPS
can be used for detention, restriction
and surveillance purposes. The
technology eliminates the need for
a device to be installed in the
wearer’s home and is currently
being used or introduced in a
number of jurisdictions in the
United States (Jarred 2000).

Detention with GPS is achieved
in the same way as with an active
system. The person is monitored
to ensure curfew hours are kept.
Place-restriction is enforced
through an alert that is triggered if
the person goes into prohibited
areas. The person’s proximity to
other people can be controlled if
those people also carry GPS
devices, or are regularly informed
of the wearer’s location.
Surveillance is achieved by

continuously monitoring the
person’s location.

Miniature tracking devices are
also currently being developed
and tested (The Economist,
15 August 2002). These can be
implanted beneath the skin and
can track an individual’s location
as well as monitor physiological
signs. Although these may be
removed using a simple surgical
procedure, the potential for civil
action for any adverse consequences
of the surgery or the implant itself
demands serious consideration
before any such developments
take place. Professional ethical
issues also arise for doctors
involved in the implantation and
removal procedures. In the United
Kingdom, there have been
indications that the government
may consider the use of surgically
implanted devices for convicted
paedophiles (Bright 2002).

An even more sophisticated
device includes a miniature video
camera that enables officials to
observe the wearer’s location and
activities (Fabelo 2001), while
other devices can measure
biochemical characteristics such as
the wearer’s blood-alcohol level.

Applications

There are three stages at which
electronic monitoring may be
used in the criminal justice
system: pre-trial, at sentencing
and post-prison.

Pre-trial
Electronic monitoring may be a
condition upon which a defendant
is released on bail. Bail conditions
are normally required to be no
more onerous than is necessary to
ensure that the defendant appears
for trial and does not commit
further offences. Punishment, at
this stage, is not relevant (Maxfield
& Baumer 1990). Electronic
monitoring should, therefore, be
confined to surveillance unless
restrictions and detention are
absolutely essential.

Trials of electronic monitoring
in the bail process began in 1989
in the United Kingdom with 50
accused persons being subject to
surveillance (Richardson 1999).
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Such programs continue to operate
in the United Kingdom today
(Home Office 2002a). For example,
one program allows defendants
aged 12 to 16 to be released with
curfew conditions enforced
through electronic monitoring
(Nacro Youth Crime 2002).

Electronic monitoring has been
used as a pre-trial requirement in
the United States. In one program,
electronic monitoring was
available for those who could not
afford to pay the required bail
amount (Maxfield & Baumer
1990). The program used a passive
system and if the accused had not
gone to trial after 90 days, the
electronic monitoring condition
was lifted as the accused was then
considered a low risk.

In Canada, there are no
specific legislative provisions for
electronically monitored bail.
However, the courts do use their
general powers to order electronic
monitoring in conjunction with
home detention requirements for
some defendants (R v S (A.R.)
2001 SKQB 47).

There are two other possible
applications similar to pre-trial
usage. The first concerns the
monitoring of asylum-seekers
while their applications are being
processed. At present most such
applicants are held in detention
(Brennan 2002). The Human
Rights Council of Australia (Sidoti
2002) has suggested electronic
monitoring as an alternative to
detention. The second context
concerns restraining orders, which
a court may impose to prevent a
potential offender from
approaching a complainant (Legal
Aid NSW 2003). Electronic
monitoring is not currently used
in either of these settings in
Australia, although modern
restriction and surveillance
capabilities may raise the
possibility for consideration.

Primary Sentencing
Electronic monitoring can be used
as a primary sentencing option to
enforce certain restrictions on the
liberty of an offender. For example,
home detention schemes generally
use electronic monitoring to keep
the offender confined to his or her
home during curfew hours.

Unlike pre-trial arrangements,
the use of electronic monitoring in
this context entails a sentencing
court seeking to punish an
offender. This suggests a much
larger role for detention. Restriction
and surveillance can also be used
to reduce the likelihood of the
individual re-offending, particularly
against the original victim.

Electronic monitoring is
currently available as a primary
sentence in the United States and
is generally considered to be
somewhat more lenient than
prison, but harsher than probation.
Figures from the Bureau of Justice
Statistics show that in 1998 there
were 19,677 people on electronically
monitored probation in the United
States (Bonczar & Glaze 1999).

The Northern Territory’s
electronic monitoring program is a
“direct alternative to imprisonment”
(NT Department of Justice 2002).
The court first sentences an
offender to imprisonment and
then, if the offender consents and
is assessed as suitable, the term
may be served through monitored
home detention.

A similar situation exists in
New South Wales, where a home
detention scheme enforced with
electronic monitoring exists
(Studerus 1999). However, an
offender can only be considered
for such an option after being
sentenced to imprisonment
(Jarred 2000).

Post-prison
The post-prison stage may
incorporate electronic monitoring
in the early release of a prisoner
into the community. For example,
it is used in the United Kingdom
“towards the end of a custodial
sentence, as a form of transition
from prison back into the
community” (Home Office 2002b).
Similarly in New Zealand, early
release of specified prisoners with
electronic monitoring has been
available since 1999 and has been
found to work well, apart from
minor technological problems and
some negative impacts on families
and sponsors of offenders subject
to monitoring (Gibbs & King 2003).

In South Australia, electronic
monitoring is available in the final

six months of a prison sentence
(Jarred 2000). The prisoner is
released into the community with
an electronic monitoring condition
and will then either progress to a
traditional parole order or finish
the sentence. Queensland operates
a similar program. Towards the
end of their prison sentences,
prisoners may be released to
home detention with electronic
monitoring. They spend three to
four months on the program
before finishing their sentence on
parole (Corrections News 2001).

The Australian Legislative
Framework

Pre-trial
Only Western Australia specifically
provides for electronic monitoring
at the pre-trial stage. The Bail Act
1982 (WA) allows home detention
to be imposed on an accused
person aged over 17, but only by a
judicial officer. A suitability report
must first be obtained from a
corrections officer and then the
accused person may be required
to wear a device or to permit the
installation of a device in the place
where the person is required to
remain.

In most jurisdictions,
electronic monitoring may be
possible under the generally
broad discretion available when
imposing bail conditions (Nacro
Youth Crime 2002). For example,
section 11(2) of the South
Australian Bail Act 1985 allows the
bail authority to impose a
condition requiring an accused
person to remain at his or her
residence except for authorised
activities such as employment.
Although there is no specific
mention of electronic monitoring,
the Supreme Court of South
Australia has interpreted this as
authority to order electronically
monitored bail, at least where the
applicant is willing (R v Blayney
[2002] SASC 184).

Primary Sentencing
Two Australian jurisdictions have
specific legislative authority for
home detention with electronic
monitoring as a primary
sentencing option. The Northern
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Territory’s Sentencing Act 1995
provides that a “court which
sentences an offender to a term of
imprisonment may make an order
suspending the sentence on the
offender entering into a home
detention order”. Offenders on a
home detention order may be
required to “wear or have
attached a monitoring device”.

In Western Australia, the
Sentencing Act 1995 provides that
a court may impose an intensive
supervision order with a curfew
requirement. This requires the
offender to “submit to
surveillance or monitoring as
ordered” and to wear a device or
have a device installed in his or
her home. Electronic monitoring
“may only be imposed for a term
of six months or less”.

New South Wales law does
not specifically authorise
electronic monitoring, however
the Crimes (Sentencing Procedure)
Act 1999 (NSW) gives the court
the power to sentence certain
offenders to home detention with
“such conditions as it considers
appropriate”. In practice,
electronic monitoring is used to
enforce these home detention
orders (Keay 2000).

Electronic monitoring may
also be possible under general
powers of courts in other
jurisdictions. For example, the
Tasmanian Sentencing Act 1997
provides that an “order of a court
suspending the whole or a part of
a sentence of imprisonment may
be made subject to such
conditions as the court considers
necessary or expedient.”

Post-prison
Legislation in two jurisdictions
contemplates the use of electronic
monitoring in post-prison
administration of sentences. In
Western Australia, the Sentence
Administration Act 1995 allows
certain prisoners to be released on
home detention. These offenders
may be required to wear a
monitoring device or to have a
device installed in the place where
they are required to live. Similarly,
the Queensland Corrective Services
Act 2000 provides that offenders
released on community-based
release orders (including parole

and home detention) may be
required to wear a device that
monitors the offender’s location.

Again, electronic monitoring
after prison release may be
possible under more general
powers. The New South Wales
Crimes (Administration of Sentences)
Act 1999 gives the parole board
general powers to impose conditions
on home detention and parole.
The board in the Australian
Capital Territory has similar
powers under the Rehabilitation of
Offenders (Interim) Act 2001.

Advantages and Disadvantages

There is a range of potential
advantages associated with the
use of electronic monitoring. One
of the major advantages is the
possibility of reduced prison
populations. This is most likely
where monitoring is used as an
alternative to prison, rather than
to enhance existing non-custodial
orders. Major cost savings may be
achieved through building fewer
prisons as well as reducing the
cost of administering custodial
sentences.

Another suggested advantage
is the possibility of improving
rehabilitation and reintegration of
offenders. Electronic monitoring
may allow more offenders to
maintain employment and contact
with their families. It also avoids
any negative psychological effects
of incarceration, although of
course the wearing of a device
carries its own psychological
pressures.

A disadvantage of electronic
monitoring is the lack of
incapacitation. Electronic
monitoring does not physically
restrain a person and dangerous
offenders are still able to offend
before authorities can intervene.
Also, the less onerous conditions
of home detention with electronic
monitoring may result in some
victims and the public perceiving
some offenders as being dealt
with too leniently.

There have also been concerns
that electronic monitoring as a
primary sentence may actually
increase the severity of some
sentences (Jarred 2000). For

example, it is possible that
electronic monitoring may be
used where mere suspension or
probation would have been used
previously. This may lead to “both
a widening of the net of social
control and an unwarranted
escalation of penalties” (Fox 1987).

Ethical, Legal and
Practical Issues

The use of electronic monitoring
in the criminal justice system
raises a number of ethical, legal
and practical issues.

As monitoring is predominantly
applicable in correctional contexts,
so the question of punishment
arises because of the power of
modern monitoring technologies
to facilitate restriction and
surveillance. Although not a
punishment in itself, electronic
monitoring has the potential to
enforce restrictions upon a
person’s liberty in connection with
a judicially imposed punishment
such as home detention.

A view expressed by some is
that home detention is simply
another way in which to serve a
prison term, albeit in a less
restrictive environment (Keay
2000). In New Zealand, for
example, one of the few recent
evaluations of electronically
monitored home detention found
that detainees were generally
happy with the system (Gibbs &
King 2003), and clearly it avoids
the “violence, intimidation and
degrading punishment” of some
prison experiences (Keay 2000).

Electronic monitoring is
undoubtedly an invasive
technology that involves the
physical attachment of a device to,
or in, a person. Modern
technologies are also psychologically
invasive in the sense that the
person’s every move can be tracked,
other than when the device is
programmed to be off. Fox (1987)
reported that:

...those who have experienced
the regime of [electronically]
monitored home detention
indicate that it is psychologically
wearing and more onerous in
terms of self-discipline than the
world of prison.
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Complex questions arise concerning
the scope and practical application
of electronic monitoring. Is the use
of force acceptable when attaching
a device? Should surgically
implanted devices ever be
appropriate? If the offender is
subject to a curfew, should
authorities have any right to track
his or her movements outside
curfew hours? To what uses
should information about the
offender’s movements be put?
One system in the United States,
for example, correlates the
wearer’s movements with crime
reports and alerts authorities if he
or she appears to have been
present at the scene of a crime
(Scheeres 2002).

Industry has played a pivotal
role in the growth of electronic
monitoring (Maxfield & Baumer
1990). In some jurisdictions,
private sector firms operate
systems and even attach the
device to the offender (Richardson
1999). This raises many of the
contentious issues surrounding
the role of the private sector in
prison management, including
accountability, training and
service quality (Harding 1998).

Financial considerations also
arise. Some offenders involved in
monitoring programs are required
to pay a fee towards the cost of
the equipment and the monitoring
(Maxfield & Baumer 1990;
Scheeres 2002). This is partially
justified by the argument that
offenders who remain in the
community can continue in
employment (if they are able to
find suitable work). The logical
extension is, however, that all
offenders on community-based
programs should be required to
contribute to correctional costs.
This could place hardship on
those with low incomes and high
family maintenance costs.

Electronic monitoring also
raises the important legal question
of whether specific legislative
provisions should be enacted to
authorise such an invasive program.
In other words, should the general
legal power to impose conditions
be interpreted as authority to
order electronic monitoring? This
is currently the position in some

Australian jurisdictions where
electronic monitoring is used under
the court’s general power to impose
conditions on an individual. If
that power is sufficient to require
a person to wear a monitoring
device, does it also authorise a court
to compel an individual to submit
to a surgically implanted device?

The Corrective Services
Ministers’ Conference (1996) has
published guidelines for the
implementation of home detention
and electronic monitoring. It states
that home detainees should be
subject to the minimum level of
supervision necessary and that the
use of monitoring devices should
be unobtrusive and clearly
explained to offenders. While
these standards are a positive
move, there is a strong case for the
implementation of legislation to
govern the use of electronic
monitoring. It may be possible for
the Commonwealth to do this
under its constitutional powers
over “telegraphic, telephonic, and
other like services” (s. 51(v) of the
Australian Constitution).

Questions also arise about the
effectiveness of electronic
monitoring and whether or not it
reduces costs and prison
populations. If electronic
monitoring results in increased
breach rates, then the result might
be an overall increase in prison
admissions.

Finally, the question arises as
to whether electronic monitoring
can assist with the reintegration of
offenders into the community
better than conventional parole or
prison programs. One argument is
that electronic monitoring provides
great potential for improved
rehabilitation of offenders (Liverani
1998). It allows offenders to
maintain employment and enjoy
closer relationships with their
families. This environment may
be more conducive to behavioural
change than a prison setting.
Problems can arise, however, if
there are no constructive activities
for home detainees and where
other family members remain at
home with the offender for
protracted periods of time (Jarred
2000; Gibbs & King 2003). Further
research is needed to assess the

effectiveness of monitoring to
reduce recidivism and to enhance
rehabilitation.

There appears to be no
consensus as to the ability of
electronic monitoring to reduce
prison numbers. It depends upon
whether monitoring is used to
enhance existing community-
based sentences or as an alternative
to prison. The Northern Territory
claimed an almost immediate
positive impact after the
introduction of home detention
with electronic monitoring
(Owston 1990) and reductions of
approximately 10 to 30 per cent
were reported in Sweden (Jarred
2000). In the United States,
however, electronic monitoring
has generally not reduced prison
overcrowding (Rondinelli 1998).

Electronic monitoring can,
however, contribute to substantial
cost savings (Richardson 1999).
This has been the experience in a
variety of jurisdictions including
New Zealand, New South Wales,
the United States and the United
Kingdom (Maxfield & Baumer
1990; Richardson 1999; Jarred
2000). Cost savings are obviously
enhanced even further if a user-
pays system is utilised.

Many jurisdictions have also
found high rates of successful
completion of electronically
monitored sentences. For example,
rates of 80 per cent compliance in
the United Kingdom and 90 per
cent compliance in Sweden have
been reported (Jarred 2000). In
New Zealand, completion rates
were also high and recidivism
rates low (Gibbs & King 2003).
However, these figures have not
been compared with control
groups, making conclusions less
certain. At the very least, modern
forms of electronic monitoring
make non-compliance easier and
quicker to detect.

Conclusion

The use of electronic monitoring
has the potential to improve the
cost-effectiveness of correctional
programs, provide enhanced
opportunities for offender
rehabilitation and extend the
range of sentences available to the
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courts. Despite the fact that
electronic monitoring has been in
use for at least two decades, there
are still many legal, ethical and
practical issues to resolve.
Although the latest technologies
are more efficient than in the past,
their surveillance potential creates
concerns of over-regulation and
infringement of human rights. An
awareness of these developments
is important, as is the creation of
policies to ensure that if such
technologies are adopted they are
used in the most productive and
ethical ways. In particular, the
necessity for ensuring informed
consent of those chosen to be
subject to monitoring should be
guaranteed and effective
procedures established to deal
with unethical or illegal practices.
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