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 Abstract: This paper summarizes the main results of a study on the current state and the development 

of electroshock less lethal weapons used in law enforcement. Based on statistics and studies, conclusions have 
been made about the taser-type devices effectiveness and safety with a view to their further improvement. 
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Introduction
Electroshock weapons, also called ‘electronic control weapons’ 

(ECWs), are the most widely used less-lethal weapons (LLWs)1 in 

law enforcement worldwide, along with the pepper spray and police 

batons. They are most commonly applied by police and prison 

guards to control and detain individuals with aggressive behavior, 

while their use in other law enforcement activities, such as crowd 

control and counter-terrorism, is limited. 

The benefits of the use of electroshock weapons as alternative to 

firearms has been proven by law enforcement practice. Over the 

years, however, a number of accidents related to conducted energy 

devices known as ‘tasers’ have been reported. As a result, it is 

widely believed that these weapons carry a significant risk of injury. 

On the other hand, a number of investigations based on statistical 

data  show that these devices are not only safer than some other less 

lethal weapons and tactics, but that their use leads to a significant 

reduction in the number of accidents.    

This paper summarizes the main results of a study on the current 

state and the development of electroshock less lethal weapons used 

in law enforcement, as a part of an extensive study of non-lethal 

technologies. It provides a brief overview of the evolution of 

electroshock devices and presents modern weapons, illustrating the 

achievements and trends in the development of this type of weapon, 

with an accent to conducted energy devices which are the most 

common electroshock weapons recently. The available studies, 

based on statistics from police practice, although they do not allow 

accurate quantification of the effectiveness and safety of these 

devices for a number of reasons, nevertheless allow conclusions to 

be drawn about the current situation and the ways in which the 

development and use of these devices could be improved.  

Electroshock devices evolution and current state 

Electroshock weapons are designed to deliver electric shocks 

that disrupt the functions of the target, causing pain and/or 

temporary disruption of human muscle function without significant 

injury. Some types of electroshock weapons cause muscle 

contractions that result in the loss of the ability to perform 

coordinated and directed movement, including the inability of the 

person to stand or hold a weapon. 

The first electroshock weapon appeared in the 1930s as a 

replacement for police batons. According to a 1935 article in 

‘Popular Science’, electric gloves were invented that would be 

enough to tame even the most rebellious offender. They were able 

to produce an electric shock with 1500 to 5000 V and a temporary 

paralyzing effect, without burns or other consequences. There is no 

evidence that they were actually used, but scientists and police seem 

1 ‘Less lethal weapons’ is a term used in law enforcement in many countries 

instead of the commonly used term ‘non-lethal weapons’. 

to have been quite intrigued by the potential use of electric shock. In 

1964, after the riots in New York, the US President Johnson 

appealed for finding non-lethal ways to neutralize criminals. 

However, the use of electric livestock which was used by farmers at 

the time, was perceived by society as treating humans on an equal 

footing with animals. An alternative emerged in 1965, when a 

patent was filed for a weapon called by the press ‘a long-range 

weapon that works like electrified super-rain’. In other words, it 

was an electrified water cannon - not only dangerous, but almost 

impossible to control. It turned out also unsuccessful. In the 

following years, hundreds of ideas for electric weapons emerged 

without their implementation finding the necessary support. A 

device called ‘Taser’, patented in 1974 by a NASA scientist, also 

failed, however ‘Taser’ has remained the popular name of all 

devices of this type, regardless of their model and manufacturer. 

The electrodes were fired with gunpowder, due to which it was 

classified as a firearm by the Bureau of Alcohol, Tobacco and 

Firearms, as a result the weapon use was restricted only to law 

enforcement and the manufacturer went bankrupt. Almost twenty 

years later, in 1993, a version of the device operating with 

compressed air or nitrogen instead of gunpowder, introduced by 

other inventors, was well received and after another 6 years the 

weapon was advanced enough to be used in practice. [1, 2]  

There are currently two main types of less lethal weapons that 

produce electric shock. The first type are those with direct contact, 

or the so-called ’stunning devices’ - two-electrode handguns (shock 

pistols and batons) and electrified shields, or devices (belts and 

cuffs) carried by prisoners and remotely activated. These weapons 

carry out electric shocks through direct contact and only cause 

discomfort or pain. The second type, the so-called ‘conducted 

energy devices’ (pistols popular as ‘Tasers’, Taser mines and other 

devices), fire electrodes connected to fine wires, causing 

neuromuscular incapacity. Despite the differences in design and 

effects, the term ‘electric shock weapons’ is often used for both 

types of devices. 

The main difference between the two types of electroshock 

weapons is as follows. Stunning direct-contact weapons are 

designed to cause pain by acting on sensory nerves. Individuals with 

higher pain tolerance have been found to have the potential to 

combat this pain, making this type of device ineffective. Unlike 

these ‘blunt’ electrical impulses, the Taser’s technology works with 

generated impulses, which allow both the sensory and motor nerves 
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to be stimulated (the sensory nerves transmit information to the 

brain and the motor nerves transmit information from the brain, 

which controls muscle movement). By acting on both types of 

nerves, neuromuscular neutralization eliminates the pain tolerance, 

causing strong muscle contractions, pain and incapacity. The 

military term for this effect is ‘human electromuscular incapacity’ 

(HEMI). [1, 3] 

Less lethal means using wires also include some devices that 

have not yet found widespread practical application, such as ‘Taser 

mines’ capable of firing several groups of electrodes 

simultaneously, as well as electrical devices for stopping vehicles. 

Wireless electroshock ammunition is also being developed for firing 

from special or standard platforms. The last have a number of 

advantages over wired devices, including a much longer range. 

Attempts are also being made to electrify the jets of water cannons. 

Some of these developments have significant potential for use in 

law enforcement, provided they are realized as sufficiently 

effective, safe and affordable products. 
 

Electroshock devices with direct contact 
A large number of companies around the world produce police 

shock ‘pistols’ with different designs, technical characteristics and 

combinations of functions. One of the most popular American 

shock devices is the tactical police shock pistol JOLT 95M with a 

flashlight (left). It combines a powerful stun gun (95 MV) and a 

flashlight with a brightness of up to 200 lm (the latter can be used 

both to illuminate the entire area 

and to temporarily dazzle the 

attacker, while in the meantime 

the stunning function is turned 

on). The pistol is compact, made 

of high quality aluminum alloy and has a built-in rechargeable 

battery. [4] Similar device is the tactical police shock pistol-baton 

LED 12M (right), which uses the patented technology ‘triple shock’ 

and delivers 12 MV at the touch of a button, creating a strong and 

disturbing spark. It is also equipped with a 150-lumen LED 

flashlight with 5 separate modes. There is also a 3-stage protection 

to prevent accidental discharge. [5] Many different types of 

stunning devices from different manufacturers, mostly Chinese, are 

offered in the global network at several times lower prices than the 

models of American and European companies. 

Another type of electroshock delivery equipment is devices 

worn by the body (stunning sleeves, cuffs, belts) that are worn 

around the waist, arm, wrist, leg or ankle. The devices are activated 

remotely at a distance of up to 100 m depending on the type and 

model and can be controlled individually or in groups. A common 

type of stunning belt is available under the name ‘Remote 

Electronically Activated Technology Stun Belt’ (REACT). The belt 

is a 10 cm wide strap designed to be worn by aggressive prisoners 

under clothing. It is powered by two 9 V batteries connected by 

tines that are attached to the wearer in the lumbar region. The 

device causes an electric shock of 50,000 V for 8 s and is activated 

by a remote transmitter controlled by a service officer. The shock is 

powerful enough to temporarily immobilize and cause muscle 

weakness for about 30-45 minutes, which can lead to falling to the 

ground and uncontrollable convulsions. Such a device has attracted 

public attention in the United States because of its application to a 

defendant during a court hearing. The ensuing lawsuit led to the ban 

on the device in Los Angeles County. [6] A study by Amnesty 

International found that belts are increasingly used in US 

correctional facilities, sometimes accidentally activated or 

intentionally used as a tool for torture. The UK-based human rights 

group has called for a ban on the stunning belt, describing it as a 

weapon carried by the victim. [7] Presently, the USA and South 

Africa are the only two countries that still use stun belts. Proponents 

of the device believe that it is very useful in preventing attempts to 

escape and violence by prisoners, for example when transporting 

them from one place to another.  According to studies in the United 

States, 40% of prisoner escapes, often related to homicides and 

injuries to officers, occur during transportation. Effective (according 

to producers claims) means to prevent such incidents are the shock 

cuffs which is are placed on the leg above the ankle or on the wrist 

of the prisoner. In case of non-compliance with the commands of 

the officers or endangering the safety of others, the device can be 

activated remotely via a wireless transmitter at a distance of about 

90 m, delivering a voltage of 50,000 V, which leads to temporary 

immobilization of the prisoner. [8] Such devices are used in the 

USA and several other countries. 

Shock shields made of high-strength transparent polycarbonate, 

providing clear vision through the shield, are used to control crowds 

in riots. They are designed for non-lethal actions against offenders 

through a series of high-voltage electric pulses. In addition, the 

shields protect officers from being hit with batons, metal rods, 

stones, bricks, bottles and other 

objects. [9, 10] Shields of various 

shapes and sizes with integrated 

electrode strips are available by many 

producers. As an example of such a 

device, a shield of the company ‘Stun 

Tec’, USA [11], is presented on the 

left, and on the right - a shield of the 

group of companies ‘Mart’, Russia [12]. Both are equipped with a 

coating that protects law enforcement officers not only from 

mechanical impacts, but also from incendiary ‘cocktails’. 
 

Electroshock devices with conducted energy (CEDs) 
The effect of less lethal weapons transmitting electricity by wire 

(Conducted Energy Devices) occurs when skin or clothing comes 

into contact with electrodes connected to a device that activates a 

high-voltage, low-ampere pulse wave circuit. Using compressed 

nitrogen, they launch electrically charged probes at the object, 

which are driven into clothing or skin. Upon contact with the target, 

the probes release electrical pulses of about 50,000 V for up to 5 s 

which cause incapacity. The maximum range of police devices is up 

to 10-11m, while models for self-defense have limited range. The 

target is disabled in less than 0.5 s, and the shock lasts for several 

minutes. The devices have also two stunning electrodes in the front 

that can be used directly (in ‘stunning’ mode) to cause pain. 

Such weapons are manufactured in a number of countries but 

the world leader is considered company ‘Taser International’ (now 

‘Axon’). Its most famous model, the Taser X26, is used by the 

police, military and other forces in the 

United States and many other countries 

to detain people, in security and law 

enforcement operations, at checkpoints, 

for forces protection, and so on. Recently, this most powerful and 

best-selling product has been withdrawn from sale and replaced by 

new safer models. Some new Axon’s developments [13] have been 

announced as intelligent weapons. The Taser X2 device has the 

option of two ‘shots’, its all-digital architecture uses a rangefinder 

which allows to measure the electric charge and deliver it to the 

target with maximum safety and efficiency. A pair of lasers 

eliminates the uncertainty of aiming and increases accuracy by 

allowing the user to see exactly where the two probes will enter the 

target. In addition, it has a built-in impact cycle switch and is 

equipped with an electronic log that records every action of the 

device. Its effective range is 4.6 m. A compact version Taser X26P 

(single shot) has also been developed, designed for law enforcement 

and self-defense. The newest device Taser 7 is a two-shot device 

with spiral darts that spool from the dart allowing the probes to fly 

straighter. The rapid arc technology with adaptive cross connections 

allows for full incapacitation even at close range. The device 

connects wirelessly to the Axon network of software that includes 

inventory management. 

One of the most popular in Russia electroshock devices for law 

enforcement, AIR M-140, is offered by the Mart Group of 

Companies. It is a compact model in the form of a pistol with 

additional options such as a laser targeting, LED flashlight and 

display with an indication of the number of shots and the battery 

charge level. The AIR-107U electroshock device is designed as a 

stick with a fiberglass body. Cartridges fired at a distance of up to 

4.5 m can be charged with electric or flash-bang charge. After the 
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shot it can be used as a contact electroshock device. [12] Another 

modern Russian weapon using Taser technology is the GARD 

device of the technology company ‘Rtech-No’ (pictured). ‘The 

Russian Taser’ works in a similar way to the 

American original - it fires electrical charges 

powered by a changeable clip. One clip 

contains 10 cartridges for 5 charges with 2 

shots each. The weapon has a button enabling 

an independent direct contact mode without a 

shot even with loaded clips, built-in laser, has 

an improved power supply and user safety system. [14] 

Asian companies are also trying to keep up with the competition 

to develop new advanced tasers. The global network offers a large 

number of models, many of them made in China and Taiwan. For 

example, in [15] some devices are advertised as more powerful and 

safer than the existing ones, thanks to the unique technology used 

for direct power supply, in contrast to the traditional AC power 

supply. Devices equipped with 4 cartridges are available that can 

perform continuous launches to multiple targets at a distance of up 

to 6 m, as well as multifunctional devices with the ability to fire 8 

types of charges: electroshock probes with different range, cartridge 

or bullet with hot pepper, rubber bullet, marking bullet, SOS signal 

charge and stunning charge. 
 

 

Electroshock devices effectiveness and safety 
 

Knowledge of the effectiveness of the various tactics and 

weapons is crucial both in the training and practice of police 

officers and in the development of new or improved less lethal 

weapons for the needs of law enforcement. For the LLWs, 

effectiveness is generally measured by two parameters: desired 

effect (incapacity) and side effect (injury). The effectiveness of a 

LLW should be seen as the ability of a weapon to end a situation the 

first time it is used, without the need to re-use or apply a higher 

level of force, and without harming subjects and officers. In 

addition, it should be borne in mind that the effectiveness of non-

lethal weapons is a function of a number of variables, including 

from the skills of the particular officer to handle the weapon. 

With regard to direct-contact weapons of the type of shock 

pistols and batons, the available data do not allow to quantify their 

ability to terminate a situation at first application, as their use is 

often secondary - after the subject has been overthrown or otherwise 

restricted. In general, these devices are considered relatively 

ineffective, like the most weapons operating on the principle of 

‘submission by pain’, as some individuals have a high tolerance to 

pain. However, their prolonged application of 3-5 s, as well as their 

repeated application, can lead to some impairment of muscle 

function. Used properly, these weapons are quite safer compared to 

other weapons and tactics. However, due to limited effectiveness in 

bringing a person under control, their use can make the person more 

aggressive and thus contribute to the worsening of the situation. 

According to human rights organizations, this also increases the risk 

of causing death or serious injury as a result of repeated use in order 

to achieve compliance. There are also evidences of abuse against 

persons already under control and/or as means of punishment. For 

these reasons, some organizations insist for a total ban on use of 

direct contact electroshock weapons and tasers in ‘drive-stun’ mode. 

Statistics on the effectiveness and safety of body worn devices and 

shock shields have not been found. 

Unlike other types of electroshock weapons, tasers, as one of the 

most controversial and discussed LLWs, have been the subject of a 

number of studies, most conducted in the United States where their 

use is most widespread. The conclusions here are based on studies 

of police weapons and tactics based on statistics from the police 

practice in the United States and Canada [16-21], as well as on 

information from other sources. As the scope of present work does 

not allow for their detailed presentation and discussion, the data 

given here are averaged. In terms of effectiveness, only the first use 

of the weapon was taken into account. According to these data, 

tasers demonstrate the highest efficiency (up to 70%), followed by 

pepper spray (up to 65%) and baton (about 45%); the rest LLWs 

and tactics are found to be less effective (up to 40 %). 

In terms of effectiveness the taser-type of weapons have a 

significant disadvantage. In order to incapacitate the target, both 

darts must hit it and attach to it at a certain distance from each other. 

The range at which a device can be used effectively depends to a 

large extent on how quickly the darts move away from each other in 

flight and how long it takes them to reach the desired distance 

between them. This in turn depends on the design of the particular 

device and the firing distance. In real situations, however, it is 

difficult to keep the distance at which the device is most effective - 

the officer is either too far and does not hit the target or is too close 

and the darts are not fixed far enough from each other to cause the 

desired effect. Such ineffective use of taser could provoke the 

suspect, resulting in the situation escalation and use of firearms - a 

study [22] has found that 250 fatal shootings in the period 2015-

2017 occurred after a taser failed to incapacitate a suspect. 

The public attitude towards tasers is generally negative, as they 

are considered to cause many injuries and fatal outcomes. A number 

of studies have been conducted on the medical effects of electro-

shock. Some of them, for example [23], claim that electric shock 

can lead to ventricular arrhythmia, sudden cardiac arrest and death. 

According to a rewiev on deaths following the use of such devices 

of Amnesty International [24], in at least 50 of over 330 cases of 

deaths after using tasers in the USA in the period 2001-2008, the 

taser is listed as a cause or contributory factor in the death. 

However, such conclusions about the role of tasers in deaths are 

subject of dispute. It has been found that in most cases the fatal 

outcome is not the result of an electric shock, but of other factors, 

such as the use of drugs, alcohol and other substances or the 

presence of heart disease. Some deaths are due to serious secondary 

injuries resulting from falling to the ground caused by the muscle 

incapacity. In general, studies have shown a low risk of fatal 

outcome with proper use of the devices. However, a big part of 

deaths after taser exposure are associated with continuous or 

repeated shocks, including in healthy individuals. In addition to 

people with heart disease and mental disorders, the risk groups 

include children, pregnant women, the elderly, as well as those 

restricted by handcuffs or other means. An analysis of medical 

studies [25] concludes that there is no credible proof that tasers 

induce cardiac arrest when used by law enforcement officers in the 

prescribed manner. It cites studies, according to which  the voltage 

required to induce ventricular fibrillation has been calculated to be 

15 to 42 times higher than the charge that is possible to be delivered 

from the tasers, besides there have been no documented cases of VF 

directly caused by the device in more than 600,000 police uses. 

Based on several studies funded by NIJ, [26] concludes that CEDs 

are not likely to cause cardiac complications. It also states that the 

risk of a CED-related use-of-force incident is less than 0.25 % and 

that it is reasonable to conclude that CEDs did not cause or 

contribute to death in the large majority of cases. Statistics from 

police practice show that most cases of electric shock do not lead to 

serious injuries. A study of data from one of the biggest Canadian 

police departments [18] found that 87% of Taser use cases caused 

no or minimal injuries on suspect, 13% required treatment, incl. 

1.1% hospitalization. According to another study, cited in a report 

by the US NIJ [27], 99.7% of people who were shocked by tasers 

did not have any or had only minor injuries, and a small number had 

significant and potentially fatal injuries. In 96.7% of all CEW uses, 

officers received either no or only minor injuries. [18]  

According to experts, within the structure of the forces that is 

most often available to police officers, the use of tasers is less 

harmful than the baton or empty-hand physical control. Studies [20, 

27, 28] show that the application of CEDs reduces the risk of 

injuries to both officers and suspects by about 60 %, since tasers 

typically are used from some distance from agressive suspects, 

unlike the use of hands-on tactics which require officers to be in 

close physical proximity to suspects. However, according to a study 

[29], the introduction of tasers reduced the likelihood of officer 

injury, but had no effect on the rate of civilian injury. The study’s 

results suggest that police use of tasers - along with proper training - 
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may decrease the overall use of force, but both injuries to civilians 

and firearm deployment remain unchanged.  

Taser-type devices have recently become one of the most 

popular and widely used less lethal weapons by police in many 

countries. According to data released by [30], in the United States, 

their use is becoming more common at the expense of batons and 

pepper spray. In view of the increasing use of such devices, the 

problems of their efficiency and safety are becoming even more 

important.  This is achieved in two ways - by improving the design 

of weapons and by adequate policies and practices for their use. 

In terms of construction, CEDs are constantly being improved. 

Devices with increased flight stability and accuracy, ensuring 

reliable and safe attachment of the probes, have been created. To 

solve the problem with the distance to the object, cartridges have 

been created with the possibility of firing the electrodes at different 

angles which allows effective use at close and longer distance. 

Modern devices are programmed to activate cycles of up to 5 

seconds, and their duration can be adjusted while the probes remain 

attached to the object. Also for safety reasons, some new models 

use less power, however, according to a study [22], these models 

are less effective than their more powerful preceedors. Most new 

devices have a function to record each activation in order to 

facilitate the investigation in case of accident and to reduce abuses. 

The new designs are also more compact and comfortable to carry 

and use and have mechanisms that ensure the users safety. 

The key to safer and more effective use of CEDs is in the 

policies and practices for their use, as well as in the relevant officers 

training. There is no consensus on the place of tasers in the force 

continuum (generally speaking - a model of the levels of force 

applied according to the degree of threat). Given the existing risks, 

these devices must be used at the highest levels of the continuum, 

i.e. against aggressive suspects posing an imminent danger to life or

a serious (potentially life-threatening injury) to the officers or other

persons. In other words, they should be used as an alternative to

firearms, and sometimes to other LLWs whose use in this case is

more risky. Some studies show that tasers are often used by police

around the world unjustifiably or prematurely, at low levels of the

force continuum where the use of other safer less lethal weapons

and tactics would have the same effect without endangering the

lives of suspects. In addition, human rights organizations regularly

document numerous cases of deliberate abuse of such devices by

governmental and other authorities to forcibly obtain confessions or

information from detainees, most often in developing countries. For

further improvement of the safe use of CEDs, the law enforcement

procedures and practices must reflect the recommendations of the

manufacturers and the relevant authorities connected to duration of

exposure, repeated use, use in pain compliance mode, individuals at

risk, etc. Finally, CEDs should only be implemented by

appropriately trained and highly responsible officers.

Conclusions
Electroshock weapons, especially taser-type, are rapidly 

entering the practice of law enforcement worldwide, and in some 

countries, such as the United States, they are already the most used 

less lethal weapons. While direct contact devices seem to be 

reaching their limits, those with conducted energy continue to 

evolve towards increased efficiency and safety. The data from the 

sources studied do not support the widespread belief in the high risk 

of using CEDs and show that they are safer than some other LLWs 

and tactics. Nevertheless, they should not be used unnecessarily in 

situations that could be resolved by ‘softer’ means, but only in cases 

where they can prevent the use of firearms or other LLWs and 

tactics whose use in the given situation poses a greater risk. 

Acknowledgements 

This study is conducted in connection to the project 

BG05M2OP001-1.002-0006 ‘Creation and development of a Center 

of Competence Quantum Communication, Intelligent Security 

Systems and Risk Management (QUASAR)’, funded by the EU 

Program ‘Science and Education for Smart Growth’.  

References 
[1] Moffit, K. Taser: A View into the Future of Law Enforcement

Technology. Criminal Justice Institute School of Law Enforcement

Supervision, November 2008.

[2] Feinberg, A. The Bizarre Failed Weapons That Led to the Stun Gun.

Gizmodo, 12 May 2014.

[3] Schlussel, D. Human Electro-Muscular Incapacitation (HEMI) Use

in the Military: Applicability Across the Full Spectrum of Operations.

Report. US Marine Corps, 2010.

[4] JOLT Rechargeable Police Stun Gun Flashlight 95M. The Home

Security.

[5] Police Force Tactical LED Stun Gun Baton 12M. The Home

Security.

[6] Flatow, N. How U.S. Law Enforcement Uses 50,000 Volts Of

Electricity To Keep Defendants In Line. ThinkProgres, 4 March 2014.

[7] Borger, J. US prisons 'use electric shock belts for torture'. The

Guardian, 9 June 1999.

[8] Mann, M.  A true takedown device: How the Stun-Cuff wireless

prisoner control device makes transport safer. PoliceOne, 13 August

2015.

[9] Nikolova, V. Special Means for Individual Protection. IMSETHAC-

BAS, 2014, ISBN:978-619-90310-2-5.

[10] Nikolova, V., S. Petkov. Main directions in the development of

dynamic type protective devices. Annual university scientific

conference of NMU “V. Levski”, 2016, vol. 4, 65-75.

[11] Security Pro USA. SecPro Stun Tech Anti - Riot Shield.

[12] MART Group of Companies. Electroshock weapons for law

enforcement agencies.

[13] AXON. https://www.axon.com/products

[14] GARD. JSC ‘Rtech-No’. http://www.gardsystems.ru/english/gard/

[15] Global Sources. https://www.globalsources.com/

[16] Alpert, G. and R. Dunham. Analysis of police use-of-force data.

Washington, National Institute of Justice, 2000.

[17] Adkins, L. Oleoresin Capsicum: an Analysis of the Implementation

of Pepper Spray into the Law Enforcement Use of Force Continuum in

a Selected Police Department. East Tennessee State University, 8, 2003.

[18] Butler, C. Police/Public Interaction and its Relation to Use of Force

by Police and Resulting Injuries to Subjects and Officers. Law

Enforcement Executive Forum, December 2008.

[19] Mesloh, C., M. Henych, R. Wolf. Less lethal weapon effectiveness,

use of force, and subject & officer injuries: A five-year analysis. A

report to the National Institute of Justice, USA, 2008.

[20] Smith, M., R. Kaminski, G. Alpert, L. Fridell, J. MacDonald, B.

Kubu. A multi-method evaluation of police use of force outcomes: Final

report. National Institute of Justice, USA, 2010.

[21] Kjellman, T. Less Lethal Weapons: An Effectiveness Analysis.

Senior Thesis. Liberty University, 2016.

[22] American Public Media. When Tasers Fail. 9 May 2019.

https://www.apmreports.org/episode/2019/05/09/when-tasers-fail
[23] Zipes, D. Taser Electronic Control Devices Can Cause Cardiac

Arrest in Humans. Circulation, vol. 129, No 1, 2014, pp 101-111.

[24] USA: “Less Than Lethal”? List of Deaths Following Use of

Stun Weapons in US Law Enforcement: 3 June 2001 to 31 August

2008. NY: Amnesty International Publications. December 2008.

[25] Roberts, J.R. The Medical Effects of TASERs. Emergency

Medicine News, Volume 30, Issue 2, February 2008, 11-14.

[26] National Institute of Justice. Assessing the Safety of Conducted

Energy Devices. 2012. https://nij.ojp.gov/topics/articles/assessing-

safety-conducted-energy-devices
[27] National Institute of Justice. Police Use of Force, Tasers and Other

Less-Lethal Weapons. U.S. Department of Justice, May 2011.

[28] Wihbey, J., W. Kille. Excessive or reasonable force by police?

Research on law enforcement and racial conflict. Harvard Kennedy

School, 28 July 2016.

[29] Gunderson, A. The Mixed Effects of Tasers in Civilian-Police 

Encounters. Chicago Policy Review, April 15th, 2018.

[30] Police Executive Research Forum (PERF). Refining the Role of

Less-Lethal Technologies: Critical Thinking, Communications, and

Tactics Are Essential in Defusing Critical Incidents. Washington, DC,

February 2020.

INTERNATIONAL SCIENTIFIC JOURNAL "SECURITY & FUTURE" WEB ISSN 2535-082X; PRINT ISSN 2535-0668

105 YEAR V, ISSUE 3, P.P. 102-105 (2021)

https://www.axon.com/products
https://www.apmreports.org/episode/2019/05/09/when-tasers-fail



