POLICING AND ‘HARD’ TECHNOLOGY

Don Hummer


A community-focused model of policing necessarily lends itself to minimizing injuries to civilians when the use of force is necessary. In spite of problem-specific training, increased educational requirements for new officers, innovative recruiting techniques, and  specific departmental policies drafted in the wake of Tennessee v. Garner (1985)
, incidents of deadly force by police officers remain in the headlines. Rappert (2001) asserts that in comparison to other potential weapons that can be used for non-violent purposes, guns are inherently more dangerous and designed specifically to cause physical trauma. Advocates of non-lethal weapons
 have argued for decades that police reliance on firearms has resulted in scores of preventable deaths (Homant & Kennedy, 2000; Tennenbaum & Moore, 1993). 

Civil cases filed by the survivors of the victim in a deadly use of force incident can result in major monetary awards paid by municipalities on top of legal fees incurred during a defense of such cases. An analysis of wrongful death settlements in Texas demonstrates that cases settled by the parties involved averaged $55,411 per award, while those that went to trial averaged nearly $100,000 per case (Vaughn, Cooper, & del Carmen, 2001). Of course not every wrongful death lawsuit involving the police is the result of shots fired by an officer, but a recent analysis of civil cases over a ten year period (1995-2005) indicates that the second most frequent manner of death in deadly force lawsuits is by shooting, accounting for roughly 30 percent of all deaths in such incidents (Fishel, Gabbidon, & Hummer, 2006). 

While the debate continues regarding whether these incidents are declining or on the rise (see Bailey, 1996), many police departments have incorporated non-lethal weapons technology into their arsenals in an effort to lessen the possibility of  fatal injury at the hands of the police (see Terrill, 2003). The universal justification given for the diverse array of non-lethal weapons is that they allow for an intermediate step between possible deadly force (use of a sidearm) and no force at all (Rappert, 2001)
.  Policing agencies around the globe have long utilized irritants such as tear gas to disperse unruly crowds and the concept is merely being refined as chemical irritants are presently in widespread employ in the United States and abroad for the same purpose (Noakes, Klocke, & Gillham, 2005). Police responding to large-scale unrest today do so with traditional firearms left as weapons of absolute last resort, although anecdotal evidence is used by skeptics of non-lethal weapons to question whether such weapons are indeed ‘non-lethal’.
  Chemical irritants are also well-suited for incapacitating an individual subject as well, and their use has been widely accepted and endorsed by policing agencies in the United States due to potential for reducing excessive force complaints, lessening injuries to subjects and officers, and fairly speedy recovery periods for those who have the spray used against them (Nowicki, 2001). 

The purpose of this chapter is to illustrate the advances in weapons technology currently in use by police agencies as well as to report on the ‘next generation’ of non-lethal weaponry designed to increase officer and citizen safety and minimize damaging effects on offenders taken into custody. While some of these devices were created exclusively for law enforcement use (Silberman, 2005), many of these technological advances originated from the US military, NASA, DARPA (the Defense Advanced Research Projects Agency), other national research laboratories, and private sector corporations (Alexander, 2005; Hubbs & Klinger, 2004; Nunn, 2001). This ‘next generation’ of weapons technology spans the gamut from electromagnetic pulses and lasers to super sticky polymers (Silberman, 2005). The challenge for police is to incorporate technology designed for the battlefield and tailor its use to a crime prevention/suppression mandate in a way that is not only functional, but also practical. One of the unintended by-products of the current ‘War on Terror’ could very well be that technology designed for urban warfare versus insurgent groups abroad allows domestic law enforcement agencies to incorporate cutting- edge technology directly from Department of  Defense laboratories to American cities (Conser, Russell, Paynich, & Gingerich, 2005).

 ‘Hard’ Technology in Policing: Present Use, Innovations, and Questions


Despite the rapid progress in non-lethal weapons technology and the application of this technology to law enforcement use, one simple fact remains: police officers continue to view their side arms as the most valuable tool in their arsenal. Conventional wisdom states that non-lethal weapons are most effective against an unarmed opponent (Robin, 1996), and an offender armed with a gun requires a commensurate level of force exhibited by the officer.  While this assertion will not be argued here, it can be stated that non-lethal weapons are a potentially useful alternative to firearms when confronting an unarmed but violent perpetrator (Meyer, 1992) or an offender armed with a crude, but potentially lethal weapon such as a knife or bat (Robin, 1996).  The majority of people taken into custody by the police are not in possession of a firearm, thus the possibilities for using non-lethal alternatives are frequent. The following is a discussion of non-lethal weapons currently in widespread use by law enforcement agencies in the United States and abroad.

Chemical Irritants


No other non-lethal weapon is used by more police departments than oleoresin capsicum (OC) pepper spray. In fact, a survey of more than 600 law enforcement and correctional personnel found that most practitioners believe that, when properly deployed, OC pepper spray is a highly effective means of incident management (McEwen & Leahy, 1994). A single dose of this highly irritating substance is normally sufficient to disable most offenders long enough for them to be safely placed into custody. By the early 1990s, police departments began experimenting with OC, however its use was prevalent among park rangers, postal carriers and others who required protection from belligerent animals such as dogs and bears (Adams, 2001). Refinements in the concentration of chemical in pepper spray allow officers to administer a very heavy dose or just enough to gain compliance. Law enforcement personnel can scatter the chemical using darts, guns, spray cans, and grenades depending upon the circumstances at hand (Tennenbaum & Moore, 1993). OC typically results in intense burning in the eyes and mucus membranes of the nose and throat that render an individual unable to forcibly resist officer orders or attempts to take that individual into custody. Once restrained, the effects of pepper spray can be counteracted with extensive flushing of the exposed areas with water and a normal, healthy adult will have recovered fully from the effects of the spray within an hour of exposure. 

Despite over a decade’s use and positive reviews from officers and departments who have successfully utilized OC in potentially volatile situations (e.g. Edwards, Granfield, & Onnan, 1997), vocal criticism has come from groups such as the ACLU regarding the decision to use pepper spray in a given scenario. One of the most common complaints is that officers are too quick to use non-lethal weapons such as pepper spray because the potential for serious injury or death resultant from its use is statistically very low. With few repercussions, the argument goes, why not use OC whenever the need arises? Widespread application of pepper spray has led some police departments to draft guidelines for pepper spray use which include stipulations that verbal commands must be attempted and have failed, the target for OC use must not be a minor, elderly, an individual known to be mentally ill, or a person known to have serious/chronic health issues. England’s Parliament has gone as far as to discuss legislation delineating the parameters for pepper spray use (Rappert, 2001). 

Another criticism addresses the use of pepper spray in a crowded setting. A large number of civil lawsuits pertaining to police use of pepper spray have come from bystanders who consider themselves ‘collateral damage’ in a widespread application (or misapplication) of OC by law enforcement. A large-scale dispersal of OC is subject to the vagaries of weather conditions, the concentration of bystanders relative to the incident, and the accuracy of those dispensing the chemical. Lastly, but by no means less important, are those rare instances where ‘non-lethal’ pepper spray use indeed becomes deadly. A debate continues regarding the primary contributing factor in death attributed to an adverse reaction to OC exposure; empirical research examining in-custody deaths attributed to the chemical failed to implicate oleoresin capsicum exposure as the primary cause of death in any of the cases reviewed (Granfield, Onnen, & Petty, 1994; Stefee, Lantz, Flannagan, Thompson, & Jason, 1995). Further, OC advocates assert there is no means available to quantify how many deaths have been prevented by officers utilizing a chemical irritant against a violent target instead of opting for their sidearm, which arguably would pose a much higher risk of fatal injury. There are well-documented cases of fatalities attributable to OC use, but these cases are not deaths due to exposure to pepper spray, rather they are fatalities associated with the dispersal of the chemical and can often be categorized as ‘blunt force trauma’ (see endnote 5). This risk of fatality when using pepper spray can be reduced if officers receive training and certification in the proper use of OC diffusion devices.  

Electric-Shock Immobilizing Technology


A close second, in terms of breadth of use, to chemical irritants by law enforcement is the broad classification of electric-shock immobilizers. Commonly referred to as ‘stun gun’ or TASER’
, this class of non-lethal weapon administers a low level electric shock to the intended target and disables the subject for a period time until they may be safely taken into custody. In the example of the TASER, two darts are fired from a gun-like device toward the intended target. The darts trail wires that remain connected to the gun. Once the darts have penetrated the subject’s skin, the officer in control of the weapon can administer an electric current that causes involuntary muscle contraction and intense pain, stunning and subsequently incapacitating the perpetrator (Conser et al., 2005). Discontinuation of the electric charge ceases the effect of the weapon and the subject typically recovers from the shock in a few minutes. Other similar devices are designed to work in close proximity to the offender, with the electric charge applied directly from the weapon onto the target’s skin or garments
.


Other electric-shock immobilizers are incorporating technology that does not require close contact with the subject or hard wires to connect the perpetrator with the stunning device. These include weapons that fire electrically conductive fibers toward an assailant, lasers that produce long filaments of electrically charged plasma, and others that project ionized gas designed to disable vehicle electronics (Conser et al., 2005). Advances in this area of weaponry are currently in development and/or have limited availability (i.e. military or law enforcement use only). As is the case with most technological innovation, the new class of electric-shock immobilizers are cost prohibitive for adoption by smaller police agencies.  


Similar to chemical irritants, the criticisms surrounding stunning technology center around premature use or misapplication of the weapon and potential lethal effects of electric shock on certain offenders. Further, the level of electric shock necessary to disable a target varies by physiological factors such as body weight (McDonald, Stratbucker, Nerheim, & Brewer, 2005) and is frequently insufficient for subjects under the influence of drugs or alcohol, thereby necessitating an increased level of force used by officers (Robin, 1996). TASER International, the leading manufacturer of electrical stun devices, was put into a damage control posture in early 2005 after a scathing report by Amnesty International detailing abuses by law enforcement officers employing the device on “questionable” subjects such as the mentally impaired, minors, and individuals who police felt were merely “in noncompliance” (Amnesty International, 2004) and an investigation into TASER-related deaths by the Arizona Attorney General’s Office. The manufacturer countered with empirical evidence absolving the device in the majority of cases where death was attributed to TASER shock (e.g. Kornblum & Reddy, 1991; McBride & Tedder, 2005). The debate continues regarding the positive net effects of electrical-shock immobilizer use, with the fundamental questions centering upon police decisions to utilize the device in various scenarios and the fatalities or more serious injuries that have been prevented by police use of a ‘non-lethal’ technology
.

Rubber, Plastic, and/or Wooden Bullet Guns and Beanbag Shotguns

The variations of ‘non-ballistic’ guns that utilized by law enforcement serve a purpose similar to that of traditional firearms in so far as they are meant to either incapacitate a subject, gain compliance, or disperse unruly crowds. The key difference is that these weapons do so with  far less risk of fatal injury for the actors involved. The projectiles fired from these weapons disperse their kinetic energy over a greater area and thus are designed to not penetrate the skin of the target, if used properly. This class of weaponry was used with a modicum of effectiveness, but also with a high degree of ignominy in the Northern Ireland conflict as opponents of the British Army’s presence in the disputed territory chronicled the injuries and misapplication of rubber bullets in and around Belfast (White & White, 1995)
. Conser et al. (2005) assert that the use of such devices by police personnel has a highly effective psychological component as well because from a distance, it appears that officers are firing conventional weapons (with the accompanying noise, flash, and smoke), and thus compliance with commands is more likely when subjects are confronted with potential deadly force. 


Use of projectile weaponry comes with a stringent set of manufacturer’s guidelines regarding parts of the body at which to fire (extremities preferable, never at the neck or shoulders), distance from target (e.g. optimal firing range of between 75 and 100 feet) and firing technique (e.g. rubber bullet rounds skip fired at the ground in front of a target so that the perpetrator is hit at knee level and incapacitated) (White & White, 1995). The extent of injuries and fatalities attributable to non-ballistic projectiles has been well documented, there is an assumption that users of such devices will have proper training and certification. A recent study of eye injuries caused by rubber bullets indicated that orbital bone fractures are common when the area around the eye is struck by a rubber projectile, and even rounds that do not enter the eye itself can result in blindness or permanent reduction in visual acuity (Lavy & Abu Asleh, 2003). Furthermore, a direct impact with the eye itself can easily be fatal, and if the injured survives, the eye itself  is rarely salvageable (Lavy & Abu Asleh, 2003).


Perhaps due to the troublesome political history of rubber bullet use (Northern Ireland and Israeli-Palestinian conflicts), U.S. law enforcement agencies have made increasingly frequent use of the traditional 12-guage shotgun loaded with a “bean bag” round (Mertz, 2002; Ijames, 2001). This device has garnered favor in law enforcement circles because it can be fired using the same pump-action shotgun most officers carry in their patrol units and can be employed against a perpetrator at relatively close range (optimal firing distance is typically 15 to 45 feet). Regardless of popularity, the weapon is not without its critics and controversies. Recent fatal incidents in both the United States and Canada resultant from bean bag round usage illustrate the potential dangers inherent from the weapon’s use. Hubbs & Klinger  (2004) found that 8 individuals in 373 “impact munitions” incidents died at the hands of law enforcement. Six of the 8 deaths occurred when the projectile was fired from a range of less than 30 feet. These impacts resulted in broken ribs that then punctured the lungs, heart, or both (Hubbs & Klinger, 2004)
.  

While firing range is the primary determinant in fatalities associated with bean bag rounds, other serious injuries have resulted from the round missing the intended target on the subject’s body. Rounds striking the head or neck are particularly troublesome and exemplify the inaccuracy of firing a non-rigid projectile. Studies of the aerodynamics of non-lethal projectiles demonstrate that when a round is less able to retain its shape after being fired, the more likely that projectile is to veer off target (Mertz, 2002). ‘Soft’ ammunition like beanbag pouches is not as reliable or stable in the air as is a harder projectile such as a rubber bullet would be (Mertz, 2002).  The fatalities and serious injuries associated with bean bag round use have led to a reevaluation of bean bag shotgun use in California and some manufacturers have amended their recommendations for optimal firing ranges and weapon usage
. 

Strobe and Acoustical Weapons Technology

One military tactic that has been borrowed and customized by U.S. law enforcement is the use of ‘sensory weapons’. Made famous (or infamous) by American Troops directing concert-quality speakers toward the Papal Nuncio’s residence in Panama City and blasting heavy metal music day and night in an effort to draw former dictator Manuel Noriega out and into U.S. custody, such weaponry follows a rather simplistic framework whose long term effects are virtually null (save for a possible permanent distaste for contemporary rock music). Similar technology has been experimented with for use in hostage or barricaded perpetrator situations and even crowd control.  However, due to its specialized application, this weaponry is reserved almost exclusively for Special Weapons and Tactics (SWAT) units, and frequently is not the first choice among several alternatives available for the aforementioned scenarios. 

Sensory weapons cause low-level pain, physiological/psychological discomfort, and serves to temporarily disorient subjects in order for officers to make a safe entry into a structure. But the effectiveness of such weapons is questionable. In testing, percussive weaponry could not be limited to the intended target and strobe technology either did not incapacitate the perpetrator for a sufficient period of time or the officers involved became as disoriented as the target (Conser et al., 2005).  Furthermore, there are logistical considerations with this class of weaponry (applicable also to sticky foam, high-pressure water, and tangling nets) as well. Police officers can only transport so much gear to have ready at a moments notice. The typical scenario where strobe and/or acoustical weapons technology is currently applied allows for sufficient time for equipment to be brought to the incident scene and set up. But as mentioned earlier, such scenarios are relatively rare events in comparison to the total number of uncooperative subjects police are required to subdue and take into custody annually
.

Non-Electric Immobilizing Devices


A number of devices have been experimented with to immobilize targets without the use of chemicals, projectiles, or electricity in an attempt to minimize any harm to the individual. The devices outlined below have not been overwhelmingly endorsed for use by law enforcement, and the weaknesses associated with these various technologies are thought to far outweigh their potential usefulness. 

Water Pressure

Visual documentation from the urban riots that affected many cities in the United States in the 1960s typically contain images of demonstrators and protestors being doused with high-pressure streams of water, and the refrain “Get the hoses!” has become synonymous with crowd control. In reality, the use of water pressure as a means of dispersing unruly mobs was all but abandoned with the emergence of rubber bullets and pepper spray, which proved to be much more effective. Experimentation with water pressure to subdue combative individuals has continued sporadically, but logistical issues of running high pressure lines in dynamic situations and the inability of water pressure to sufficiently incapacitate subjects have prevented the technique from being widely adopted (Tennenbaum & Moore, 1993). 

Trap Nets

Police officers working in the 1980s lived in constant fear of exposure to HIV when confronting an uncooperative subject whose blood, hypodermic needles, or other bodily fluids could potentially transmit the disease that causes AIDS. This era saw an increase in experimentation with devices that reduced direct contact with targets. While HIV remains a potential threat to any personnel working with an infected population, the use of “people netting” never truly caught on, and the technology is not considered a primary component of the police arsenal. Modeled after the trap netting used to capture wild animals, the purpose of trap nets is to ensnare an individual in a fishnet style device and entrap them so that officers can more easily take the offender into custody (Conser et al., 2005). Although there are a myriad of designs, the basic configuration consists of a large net strung between two rigid handles that can be wrapped around the target, forcing the subject to the ground. Officers then overpower the disabled target. As the above scenario indicates, use of trap netting requires the participation of multiple officers (at least two to operate the net, and then a number to place the individual into custody). It also requires a contained apprehension area, so that officers carrying the net can effectively surround the subject. Lastly, direct contact with a perpetrator cannot be completely avoided since officers must subdue the combative subject by hand after they are netted and eventually disentangle them. 

Sticky Foam

Sticky foam, also referred to as “super sticky” gel, is an example of technology that has found its way from military application to law enforcement experimentation. A Department of Energy Report states:


“In late 1992, the National Institute of Justice (NIJ), the research arm


  of the Department of Justice, began a project with SNL [Sandia 


  National Laboratory] to determine the applicability of sticky foam


  for law enforcement usage. The objectives of the project were to…


  develop a dispenser capable of firing sticky foam, to test the developed


  gun and sticky foam effectiveness on SNL volunteers acting out


  prison and law enforcement scenarios, and to have the gun and sticky


  foam further evaluated by correctional representatives” (Scott, 1996:1)

This report details the effectiveness of the technology, and why the substance is better suited to a correctional setting than for law enforcement use. First, the immobilizing capability of sticky foam is negligible unless the target is adhered to an immobile object such as a floor or wall (Scott, 1996). Second, accuracy with the dispenser is fairly easy to master, however maximum range was only about 25 feet (Scott, 1996). Lastly, clean up of the substance can be cumbersome and labor intensive, requiring healthy applications of mineral oil and an average of 30 seconds of cleaning time per square inch of exposed skin (Scott, 1996).

It is no wonder that police departments would shy away from this material, given that an alternative like pepper spray can provide similar (if not more effective) results without the mess. A subject cannot be taken into custody until the foam is effectively cleansed off the body, and the amounts necessary to adequately incapacitate can be voluminous. Further, while the foam itself is considered harmless (assuming no long term exposure), the substance must be applied from the waist down only to prevent the risk of suffocation if the substance were to enter breathing passages (Scott, 1996). In the decade since the initial tests of sticky foam for law enforcement application, little progress or adoption of the technology by law enforcement agencies has occurred
.  

Technology to Reduce the Number of Vehicular Pursuits
 Barrier Strips


Police pursuits of offenders fleeing in vehicles have almost become a part of American folk heritage. We can watch pursuits live on television, filmed out the windows of media helicopters, national news channels depict the “car chase of the day” on evening programs, and citizens come out of their homes to cheer on drivers who lead police on chases through neighborhoods. The deadly sidebar to these pursuits  is that they  are the primary basis for wrongful death lawsuits filed against police departments (Fishel et al., 2006). Vehicular pursuits endanger suspects, officers, and innocent bystanders. Most police departments across the United States now have stringent guidelines detailing when a high-speed pursuit is justified and when officers should fall back and try to apprehend the fleeing suspect at a later juncture. Additionaly, law enforcement has added an extra tool to its arsenal in an effort to end in-progress pursuits quickly, before innocent bystanders are put into harms way. Barrier, or “Spike”, strips are devices that, when applied, can quickly disable a speeding vehicle with a minimal potential for death or serious injury. As an alternative to the traditional “bump” technique widely used to end pursuits, the barrier strip also helps prevent property damage associated with low speed collisions. Very simply, barrier strips are deployed across a roadway (usually manually, but also via remote control) and contain a series of sharp spikes that deflate a vehicles tires, either disabling the vehicle altogether or reducing the speed at which the vehicle can be driven. Some models of barrier strips have spikes that detach and are hollow, thus slowly deflating the tires of fleeing vehicles instead of resulting in “blowouts” that could send a vehicle careening out of control (National Security Research, Inc., 2004)
. 


Technology under development and testing is designed to terminate pursuits by debilitating a fleeing vehicle from a distance. Most barrier strips are manually deployed by an officer as the suspect vehicle passes by and are then retrieved via a cord or chain so as not to damage other vehicles using the roadway. Two experimental technologies would allow law enforcement to disable a vehicle from a safe distance. The first delivers ionized plasma that short-circuits the vehicle’s electrical system (see “Electric-Shock Immobilizing Technology” above). The second device is akin to a GPS tracking device similar to that currently being used to monitor the movements of certain offenders on correctional supervision in the community. The device would be fired at the vehicle and the “tag” would allow officers to monitor the vehicle’s movement from a safe distance, without endangering the public (Conser et al., 2005). A similar device is a remote-controlled transmitter that can be used to shut the vehicles engine down (Conser et al., 2005). This technology is very similar to that currently used by On Star in General Motors vehicles. Owners who lock their keys in their vehicle can have the vehicle’s doors opened remotely once a user name and password are provided. The technology is somewhat costly at the present time, and it is not yet known how easily the technology may be disabled
.

Technology Designed for Officer Safety


In 1998, the Bureau of Justice Assistance announced the Bulletproof Vest Partnership (BVP), a program that would fund up to half the purchase price of a new bulletproof vest for any criminal justice personnel (policing, courts, or corrections). As of 2004, the program has provided $118 million to purchase nearly half a million bulletproof vests (Bureau of Justice Assistance, 2005). The efficacy of “ballistic-resistant” technology is unquestioned. Batton and Wilson (2006) assert that one correlate in the decline in homicides of police officers since the mid-1970s was the Law Enforcement Assistance Administration’s (LEAA) funding of bulletproof vests, begun shortly after that organization was founded in 1968. Similarly, a recent empirical assessment of serious assaults on police officers in the city of Boston (Kaminski, Jefferis, & Gu, 2003) mentioned the wearing of bulletproof vests as a possible confounding variable in the research, as a vest could very well offer enough protection such that the term “serious” assault takes on a more subjective meaning. Evidence of this concept comes from a report on deaths and injuries sustained by members of the South African Police Service (SAPS). Of 92 officers who had received gunshot wounds and were admitted to a level-one trauma center in Johannesburg, South Africa between 1993 and 2002, only 15 had been wearing bulletproof vests, and none of those injured officers who had been wearing body armor suffered lethal gunshot wounds (Plani, Bowley, & Goosen, 2003). 


The National Law Enforcement and Corrections Technology Center (NLECTC), a component of the National Institute of Justice (NIJ), located in Rockville, Maryland is perhaps the most comprehensive and exhaustive testing center in the world of ballistic body armor (NLECTC, 2001).  The current generation of body armor technology is capable of arresting the majority of ballistic rounds available in the United States, reducing the possibility of officer fatality or serious injury, and the next generation of vests under development is designed to withstand even higher-caliber ammunition. However, the effectiveness of the technology is incumbent upon officers wearing their vests at all times while on duty. Officers give a plethora of reasons why they do not always wear body armor on duty, ranging from forgetfulness to restriction of movement to oppressive heat (NLECTC, 2001). Indeed, even the most advanced protective vests are to a certain degree bulky, confining, and extremely hot to wear in summer weather, especially if an officer is on foot or bike patrol (NLECTC, 2001). Based on feedback from officers, body armor manufacturers are experimenting with lighter weight materials with the same level of ballistic-resistance, as well as with alternate materials such as gels that harden when a projectile makes impact with the vest.  

Protection of Police Property


In response to injuries sustained by officers when a combative suspect kicks out a patrol car window or security screen, airbag-style padding is available that prevents a perpetrator from damaging the inside of a patrol car and possibly injuring the arresting officer or the subject themselves (Conser et al, 2005). When traditional restraints cannot be used, these ” back seat airbags” facilitate the protection of law enforcement personnel and property, while simultaneously frustrating the combative subject’s efforts to damage or injure.


And in an interesting coda to the above discussion of bulletproof vests, outdated  body armor is finding new life within police departments as parts of ballistics-resistant barriers in the doors of patrol cars, office furniture, and at firing ranges (NLECTC, 2001). The logic is part of a greater mission in law enforcement to prevent fatalities associated with intentional or accidental discharge of a firearm in an environment where such weapons are pervasive

Conclusions and Future Directions

Technological innovation in the realm of police weaponry and equipment has undoubtedly saved lives and lessened the severity of injuries suffered by both perpetrators and officers. While, there are many factors in a complex dynamic associated with the significant decline in officer deaths over the past thirty years (Batton & Wilson, 2006), it seems reasonable to state that these innovations have played more than  a negligible role. The use of non-lethal weapons is a rare exemplar in law enforcement policy today; a tactical decision that has received widespread support both from the public and within police ranks as well. Officers have seen firsthand how the use of non-lethals can neutralize offender resistance to police intervention and decrease the likelihood of an officer using deadly force. At the same time, in the “public relations” era of policing, citizens are reassured knowing officers have options at their disposal other than brute force or a sidearm.


This shift in the use of force continuum is not without its examples of misapplication or tragedy, but it is indicative of a policing model more attuned to the preservation of individual well being. From a political standpoint, what is required is empirical evidence to support and justify the continued use and development of non-lethal weapons. Law enforcement needs an evidence-based assessment of the extent to which non-lethal weaponry has reduced serious injuries or deaths to both perpetrators and police officers. To this point we have little scientific evidence demonstration the direct impact non-lethal weaponry has had in this area, therefore advocates of non-lethal weapons use have been forced to rely upon anecdotal evidence to support their agendas. While there are no guarantees that non-lethals have led to significant decreases in serious injury or death, any positive results will keep the momentum of non-lethal weapons initiatives moving forward and assist in maintaining the level of political support necessary to fund further research and development in non-lethal weapons technology. It has been said that the possibilities for the future are infinite, and the only limitations on this technology are available funds and a lack of creativity (Tennenbaum & Moore, 1993). In visualizing the ideal non-lethal weapon, scientists must look toward technological innovation in the disciplines of engineering, medicine, business, as well as the military, and examine how advances in those fields may be applied to law enforcement weapons technology. Policing has only just begun to experiment with lasers and advanced chemical compounds as potential non-lethal weapons technology and law enforcement needs to become a principal collaborator in research efforts aimed at bringing new technology to the market. 
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� The United States Supreme Court ruled in Tennessee v. Garner that police officers who use deadly force to apprehend a fleeing offender who poses no risk to the officers or the citizenry, violate the reasonableness requirement pertaining to seizure contained within Fourth Amendment. Such actions are, thus, unconstitutional. This case more clearly delineates the circumstances where deadly force is acceptable and, conversely, circumstances where law enforcement agencies are viewed as culpable. 


� The nomenclature ‘less lethal’ or ‘less than lethal’ weapon is also used to reference the same class of weapons discussed in this chapter, but acknowledges that virtually any weapon used against an individual can result in lethal injury (see Borello, 2000; Jussila & Normia, 2004; Rappert, 2005). For the sake of simplicity, the term ‘non-lethal weapon’ will be used throughout this chapter as an umbrella term for all weapons meant to reduce the possibility of civilian death.


� A similar argument, albeit in reference to a very different dynamic, is that the use of non-lethal weapons decreases the likelihood that a perpetrator will sustain serious injury, or even death, at the hands of a group of officers apprehending a dangerous individual without drawing their firearms but using flashlights, nightsticks, or bare hands. Employing an alternative such as pepper spray implies less physical force overall as well as a reduction in the number of officers necessary to take a belligerent individual into custody. For a police management perspective on this issue see Cooper, 1997.


� An incident that occurred in Boston after the hometown Red Sox defeated the New York Yankees on the way to their first World Series Championship in 86 years gave face to fears expressed about the dangers associated with firing any projectile into a crowd, made over a decade ago (see Tennenbaum & Moore, 1993). In the aforementioned incident, a 21-year old college student named Victoria Snelgrove was celebrating with fans outside Fenway Park in Boston after the Red Sox clinched the American League Championship when a city police officer inadvertently shot her through the eye with a pepper-spray pellet. Ms. Snelgrove died shortly thereafter. An independent commission investigating the fatal shooting concluded that officers at the scene were complicit in Ms. Snelgrove’s death because some of the officers firing the pepper-spray guns were not certified to use them. The Snelgrove family settled with the case with the city of Boston for a reported $5.1 million.


� While police utilization of ‘Hard Technology’ has existed since the time of the first watch system, this chapter is devoted to recent technological innovations and those that are currently under development. Therefore, instruments such as batons, nightsticks, sap gloves, and others are not considered, as the purposes and implications associated with using these devices are well chronicled. Further, while firearms technology has progressed as well, this chapter also has also adopted the theme of non-lethal technology as a priority of law enforcement. This focus is by no means meant to imply that sidearms are not an integral and vital component of an officer’s arsenal 


� TASER is an acronym for Thomas A. Swift Electric Rifle (Wrobleski & Hess, 2003)


� Although such weapons have many slight variations in design and strength of electrical current, ‘stun guns’ such as these are not a novel technology, as California police agencies utilized early versions of  electrical stun technology for nearly three decades.


� Another philosophical question emerges from electric stun technology, but becomes a question for all ‘non-lethal’ weaponry, and that is ‘Who should have access to these weapons?’ Aside from the deaths attributed to TASERS in Arizona, the Attorney General’s Office was as concerned with the availability of electrical stun devices for the general public. While TASER international’s target market has always been law enforcement agencies, these weapons are widely advertised as personal protective devices in print and on the Internet. A concern regarding all ‘non-lethal’ weapons is that if perpetrators are armed commensurate with the police, will law enforcement be ‘forced’ to utilize their sidearms to resolve such a scenario, thus negating the intended purpose of ‘non-lethal’ technology?


� White & White (1995) contend that the widespread use of rubber bullets by the British Army in Northern Ireland was an indicator of the greater issue of state repression based on religious bias and depressed economic conditions.


� Hubbs & Klinger’s (2004) study also alludes to a potentially troublesome issue associated with the expansion of law enforcement arsenals: Two deaths included in this report were the result of officers mistakenly firing lethal rounds from what they thought were non-lethal weapons. Because different munitions (lethal and non-lethal) can be fired from the same weapon, officers must be able to load an appropriate round for the situation at hand. Under conditions of uncertainty or stress, it is apparent that mistakes are possible.


� It is important to note that bean bag rounds are used primarily as a substitute for 00 buckshot pellets typically loaded into the pump-action shotguns officers carry in their cruisers. Discussion of fatalities and serious injuries should be framed in reference to the probability of death or serious injury when ‘live’ ammunition is fired from the shotgun, as, ostensibly, bean bag rounds are replacing buckshot in specific incidents or scenarios. While reducing fatalities and serious injuries is of course a  primary consideration, the police incidents where shotguns are utilized typically revolve around close-quarters situations with the threat of officers coming under fire. Manufacturers of impact munitions stress that, even with the fatal incidents reported with their weapon’s use, the “real” number of fatalities has been dramatically reduced by police agencies converting to non-lethal technology. 


� In examining police preference for non-lethal alternatives, the primary considerations for new weapons technologies include effectiveness, ease of use, portability, and the threat of serious injury to officers, subjects, or bystanders (see McEwen & Leahy, 1994).


� Sticky foam has been evaluated and applied to correctional settings, as the initial DOE study did find potential for use of the substance in correctional settings, specifically in subduing  a single inmate in a contained area. More recent applications of sticky foam are as a close-in defense and access delay surrounding sensitive targets (Scott, 1996). Post 9/11 there was a renewal in testing of sticky foam application, but not specifically in the law enforcement arena. 


�  Early versions of barrier strip technology utilized spikes that punctured vehicle tires almost instantly, frequently leading to high-speed crashes. Also, car tire technology has advanced as well such that fewer punctures of any sort result in an instant loss of tire pressure. Instead, air is released at a slower rate, increasing driver control of the vehicle. The improved technologies of both barrier strips and tires have significantly decreased the risk associated with deploying spike strips.


� Devices such as car alarms and even ignition locks are effective only so long as the knowledge regarding how to defeat the devices is absent. Skilled car thieves have demonstrated an ability to defeat any technology thus far introduced and there is no reason to believe the technology currently being developed would not meet the same fate. One can therefore envision a constant cycle of upgrading technology and having it defeated, only to be replaced by the next generation of theft-proofing.


� With the federal government facilitating easier access to bulletproof vests for even the smallest police departments on limited budgets, it has become increasing difficult to find willing takers for body armor used by larger departments. Because the materials in bulletproof vests do not readily breakdown, they cannot be discarded with regular municipal waste and the only recycling options available are the small number of manufacturers which possess the technology to breakdown the materials in older vests for inclusion in new body armor (NLECTC, 2001). This difficulty in disposal has led to novel thinking about how older, yet still serviceable, armor can be utilized within a law enforcement organization.
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