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Canines have provided services for humans over many centuries. More recewntly, th
have been used for police work. Canines are used to apprehend suspects, track people, and find
drugs. They are also seen as a less-than-lethal weapon and can be used in a nuridbentof dif
programs such as D.A.R.E./crime prevention education, S.W.A.T., and drug task forces. But
research on canine use and effectiveness is lacking. This study triethtat fjap using
secondary data from theaw Enforcement Management and Administrative StatidtEMAS)
survey of police agencies. In this study, adoption of canines was predicted bgeoaoyi
theory based on contingencies such as tasks and structural programs in the varituenispa
Contingency theory was also used to test the canine’s role in enhancingthieafess of the
police organizations. This study tries to explain the variation of canine uss depastments
by using contingency theory and the effectiveness of canines by agsessietary values from

drug forfeitures.
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CHAPTER 1

INTRODUCTION

Police have the authority to use force in many situations to detain dangerousrsffende
and to keep the general public safe. There are also many situations whers afeicfaced with
difficult or seemingly impossible tasks. Officers have a variety ofréiffietools to assist them
in apprehending suspects and carrying out difficult tasks such as searchingyfooidiracking
missing people or fugitives. Many of these tools are less-than-lethpbng&auch as batons and
TASERS, but one of the most versatile tools/weapons used by police in many pragttaens i
canine.

Canines work better than machines in finding drugs, tracking, searchingsanohgg
and reducing the need to use lethal force in some situations (Stitt, 1991). In additiew, the
studies on police canines, along with more general literature on the topic, hesdrsathey
are a very cost effective policy for crime control (Mesloh, 2006; Wolf, des Henych, n.d.).
Thus, police agencies use canines when they are responsible for certain saslgwes (such
as full-time units) where the abilities of the canines are valuable. Withoutes, departments
are assumed to be less effective in dealing with these tasks and str(astooeding to the
literature). This is can be explained by contingency theory. The tasksjtorgencies, that
seem to involve canines frequently are drug law enforcement, arson, crimetioreeeucation
programs, search and rescue programs, and S.W.A.T. (Chapman, 1990). Number of canines
varies by department, and this most likely depends on the nature of the tasks latherhic

department is responsible and the type of structure the department empleys bEeause



canines allow these tasks and structures (or contingencies) to beneffthepman, 1990;
Mesloh, 2006; Wolf, Mesloh, & Henych, n.d.).

Not all departments have the same number of canines per officer. Some hare simil
tasks and structures while some do not. Why this variation in canine numbers across
departments occurs will be explained in this study. Contingency theory, an otigaaizavel
theory, was used to test if canines were dependent upon (or contingent on) cédandas
structures in municipal police departments. This study will answer theaueivhy is there
variation in the number of canines across police departments by using ahestlodry. Also,
to test effectiveness, drug forfeitures will be used to further explain they thied canines.

This paper will begin with a discussion (literature review) of the histodpofesticated
canines. Topics covered in this section include how humans first used canines to helghthem w
day to day tasks. Following that, the history section displays the different ussesrads over
time by describing how they were able to perform different tasks fromowsnlicing. Next, the
literature review continues by discussing empirical studies and infeerzpers/books about
canines. In this section, the effectiveness of canines in policing is presedtezhders are
provided with an idea of the types of programs in which canines are used. Then contingenc
theory is explained how it relates to canine variation in numbers among policerdeyart

ThelLaw Enforcement Management and Administrative StatidtlEMAS) data set was
used and many variables were chosen based on their perceived relevance to canines
(contingencies of canines) and information supplied by the literature review. eQtession
was employed for this study, and two regression models are examined.

The study concludes with a discussion section of the results with closing restadys

limitations, and future directions. Here, the results of the study are discnsssdil along with



the theory, while explanations are offered for those hypotheses that were notesijppor
including possible reasons why. Following this, the paper is summed up as a whole in the
conclusion, restating the main points and hypotheses that were supported. Atkarstdhe
limitations from the LEMAS data set and this study. Ways to better improve &iudies are
listed and described in this section as well.

Overall, the research attempts to answer the question why there is vanatsonine
numbers across municipal police departments. Many variables are chosen to lagtptlespl
variation in numbers because they were seen to be contingencies of canines. Sdnes aae
broken into tasks and structural variables, while some are general variabledaaento
canine use in police agencies. The explanation of why departments have based on
certain contingencies is important because it is informative for other oegpast with those
contingencies. Departments tend to adapt and change based on what other de@agments
doing. Change happens because departments are trying to fit environmeyitsgoyrtusing
different tools/technology to increase effectiveness. If departmentsesponsible for those
certain tasks and structures but do not have many canines when compared ty sigdarked
agencies, then those agencies may want to adapt to incorporate more caninedepdhnent

(to fit what other, similar departments are doing).



CHAPTER 2

LITERATURE REVIEW

Historical Background

Canines have been used numerous ways over time, and it is thought that they are the
oldest domesticated animals. Humans originally used canines to help hunt andaatehife
also using them for protection from attacks by other animals. Later, cavenesised in wars
as far back as the Peloponnesian War from 431 to 404 B.C. Canines were used maanysas g
and for defensive purposes but were not specifically trained for these dutiesn@hd 990;
Dorriety, 2005). The Egyptians also used canines in battles to deliver messageb@itand
years ago. Later, canines were used mainly for guarding purposes, sacheagl ships in
France during the mid-to late-1700s (Handy, Harrington, & Pittman, 1961).

In 1896, Germany was the first country to use canines for policing purposes when it
began to use canines against gangs. This was when the first scientific exnpeombreeding,
training, and usage began. Canine use in policing spread throughout Europe befarg reachi
New York City and New Jersey in 1907 (Dorriety, 2005). By 1911, New York City had sixteen
canines for patrolling purposes. These canines were conditioned to be respectfalhoeahni
officers and to be aggressive towards people dressed in street clothes. Camrasonaught
to bring suspects down by wrapping their forelegs around the suspects’ legs. Théooithey s
sat on top of the suspects and barked until an officer arrived. The main breeds of canine used for
this were the Irish wolfhound, because of its large size, and the Belgian sheepodoggelof its

aggression. Typically, these canines were let loose at night to catch thoserehoreaking
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curfew. Then, in 1917 or 1918, the first canine corps was disbanded because of problems with
the dogs attacking and harming people (Handy, Harrington, & Pittman, 1961).

Following the end of this initial period of police canine use in the United States;sthe fi
training school was established in Greenheide, Germany, in 1920. In this schoolquhes c
were trained to be obedient, to attack, and to find objects by smell. In 1930, London law
enforcement began to use the training tactics from Greenheide to trairatheesc These
tactics were put to use in 1946 when London was having problems with gangs snatching purses
in parks. Six Labradors were used and this caused a reduction in purse thefts. Though police
canine use was spreading rapidly in Europe, there were only 14 police dog programs in the
United States in 1952 (Handy, Harrington, & Pittman, 1961).

Canine use was growing, however, due to dogs proving themselves dependable in both
world wars (e.g., depended on to deliver messages and trained for defensive pungoses) a
Vietnam. World War | was the first time canines were trained spaityfifor war-related
responsibilities at a training school. The Germans trained 6,000 canines to hegemssse
guards, and sentries. Great Britain and France did not use war-trained cahenes aispecial
school for training until later in the war (Chapman, 1990). During World War Il,stm
countries used trained canines. Duties included carrying messages, perfemmnglsty,
carrying first aid supplies, carrying war supplies, finding wounded in the fiedds@otting
machine gun nests (Chapman, 1990). It was not until 1942 that the United States began to use
canines during World War Il (Chapman, 1990).

During the World War Il era, the German shepherd began to gain popularity for use i
policing in the United States due to its ease of training (Wanner, Terry, & |.@0HE). Later,

in Vietnam, canines were used to find mines, enemy tunnels, and booby traps. Many kves wer
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saved due to the canines’ ability to find these items and protect soldiers. This ugetairdet
and protection later spread to modern day policing (Dorriety, 2005).

In addition to their use in recent wars, canines have been used in modern times by police
forces. However, in the 1960s they earned a bad reputation. Officers usexs$ ctird hoses,
and other things to frighten and disperse crowds during the Civil Rights movement. Police
canines were misused and set on people who did nothing wrong. These incidents wesd capt
on the news and in newspapers, resulting in a display of shocking images of womendaed chil
(in addition to men) being attacked by canines (Dorriety, 2005; Gorden & Haider, 2004).
However, the problem was with the handlers and probably some improper training tecfariques
the canines. Despite this bad reputation police canines received, their usenitédeSthtes
was still growing. By 1989, there were approximately 7,000 police dog teahws iimited
States (Dorriety, 2005). Today, positive image of canine programs is importanhe£are
often used in community policing-type programs and demonstrations to encourage positi

public opinions (Chapman, 1990).

Effectiveness of Caninesin Policing
Canines are useful tools in protecting officers and suspects, and in finding duges |
to officers are decreased due to use of canines because they reduce thé footesuspect to
resist arrest. In addition, the mere presence of the canine during a aitaziéender encounter
creates a psychological element that deters many suspects proneitgragisst (Stitt, 1991).
Many times when officers would have to use lethal force during a citizeeioéincounter, a
canine is deployed, thereby preventing the possible death of the suspect (D2D0O&tyStitt,

1991). They also can be used in schools to aid in the prevention of drug use and possession on
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school property (Brown, 2006; Dorriety, 2005; Stitt, 1991). Thus, canines save lives, prevent
injuries, deter potentially assaultive offenders, and help maintain drugefneels.

Though there is little empirical evidence on canine use, many police agertbies wi
canines attest to their success. Canines are effective in crime solvinggasatipn when used
by police for groups and individuals (Chapman, 1990). The advantages of using canima&s are t
they are unquestionably loyal, more fearless and fearsome than humars gablato places
officers cannot; they create psychological effects on crowds and dsirseave as a valuable
adjunct to patrol, protect officers, and currently have a favorable effect @e-paiblic relations
due to being seen by and displayed to the public in positive images (e.g., schools and
demonstrations in parks). This positive image approach with the public is importtre for
survival of canine programs to overcome the bad reputation they received in the 1960s
(Chapman, 1990; Stitt, 1991).

Only a few disadvantages come from using canines. These include costsliiog fend
grooming, training, constant monitoring by handlers, and consequences of bites.tibmaddi
canines can sometimes interfere with police duties by having to be constatdihed and
controlled. Retraining also limits the times when the canines can be used (Chapma8fit990;
1991). The department must also provide a budget that allows for the best training amgl traini
equipment to ensure the maximum effectiveness of the canine. This could beaeen as
disadvantage because of the amount of money that needs to be set aside for tramdygt(Ha
al., 1961). According to Handy et al. (1961), a training school costs $600 per time famitiee ca
and handler, which would approximate to $4,513 in today’s dollars (Inflation calculator, 2011).
Chapman (1990) estimates the annual maintenance cost at $30,098 for an individual canine

(includes food, training, vet care, etc.). Since canines can be expensive,@tixens or public
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fundraisers, such as those from schools, are often employed to help aid the departinents
costs for a canine unit (Chapman, 1990). But these disadvantages are outweighed by the
aforementioned benefits of canines (and helped by citizens aiding in the budgesredh#hat
seem to show the most canine use are those areas of resisting arrest/use sdédoch and
rescue, tracking, narcotics, arson, and drug crimes in schools (Chapman, 1990). But not all
agencies are responsible for these tasks; therefore, the disadvantagéghotnevadvantages in

some cases, which possibly creates variation in canine use between departments.

Training and Use of Canines

When canines are trained for tasks, they are placed in one of two groups: "peciali
canines and all-purpose canines. Specialist canines can include the Labradan &eepherd,
Rottweiler, Bloodhound, and a few others. Most of the time these specialist carinssdfor
tracking and searching for missing persons, escaped criminals, and boebesesBracking,
canines in this group can also be trained to find narcotics, stolen property, and egpthsive
are specialists because each canine is trained to find only one item (Chapman, 19®8jng-ol
the specialist canines are the all-purpose canines. These canines haveystiengand
intelligent with an excellent sense of smell. Canines in this group aredttaitrack, find
narcotics, guard suspects, catch fleeing suspects, warn officers of,gartysearch many
different types of areas. German shepherds appear to be the best type dbaaserfer an all-
purpose canine (Chapman, 1990).

When canines, typically all-purpose canines, are used as a less-thatetdtioa
apprehending suspects, there are two methods canines can be trained to use. One @the bi

hold method, while the other is the bark and hold method. The bite and hold method involves
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the canine biting the suspect on the arm or leg (usually the arm) and holding hinihthe
officer arrives and gives the command to release (Chapman, 1990; Mesloh, 2006). But
sometimes problems can result from bite injuries and some suspects need atiethttah. The
bark and hold method involves the canine circling the suspect, barking at him/hdreuntil t
officer arrives (Mesloh, 2006). However, if the suspect tries to fleglatr thhe canine, then the
dog will bite and hold the suspect until a command is given. The canine is trained to make
appropriate decisions. Both of these methods are used to protect officers andnedees to
use lethal force on suspects during the apprehension process (Mesloh, 2006).

These two types of holds were studied by Mesloh (2006) in Florida. Findings showed
that significantly more bites resulted from bark and hold canines than bite and hold&.canine
This is most likely due to lack of training for the bark and hold canines or the handlers’
willingness to use canines in more situations than the bite and hold handlers (Mesloh, 2006).
Also, Belgian Malinois were found to have a significantly higher bite ratio, itnestgreater,
when compared to German shepherds. Thus, for the policy on canine use, German shepherds are
the preferred type of attack canine. This is because they are very obediergi@nth eé&in
than most dogs. Also, the bite and hold method was proven more effective than the bark and hold
for apprehension of suspects. When a canine has a suspect by the arm and does not let go, the
suspect is deterred from doing further harm and the officer is allowed tiragetp Isandcuff
him/her and contain the situation (Wanner, Terry, & Lomas, 2011). Different tagksauies
for a department could alter what type of hold is used. S.W.A.T may be more likely tbitese a
and hold where street patrol may use the bark and hold. This difference in types obtlalds c

be another explanation for variation in the number of canines across departments.
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Hickey and Hoffman (2003) studied canines as a use-of-force tool (or lesietinan
force tool) from 1993-1998 in Montgomery County at Maryland Police Department byiolgse
the apprehension rate, bite rate, bite rate that resulted in medical atteitdioatedthat resulted
in hospitalization, and officer injury rate. There were 28,430 incidents to which samde
handlers responded. Of those incidents, the canine was deployed 15,031 (52.9%) times during
the study period and 1,179 canine assisted apprehensions occurred. These includedrdeployme
for tracking (568 apprehensions out of 4,367 deployments), building searches (345
apprehensions out of 6,197 deployments), and what Hickey and Hoffman called other (266
apprehensions out of 4,458 deployments). There were 13,582 deployments where the canine did
not make an apprehension. It was not specified what happened or why canines did not make
apprehensions, but it could be because officers apprehended the suspect before theutdnine
(Hickey & Hoffman, 2003). Of the 1,179 apprehensions, 19.3 percent were for motor vehicle
thefts, 15.9 percent were for commercial burglary, 13.8 percent were fomteditarglary,
10.9 percent were for thefts/larceny, 7.5 percent were for narcotic crimesr&Btpeere for
robberies, and 0.8 percent were for rapes. But the apprehension rate was naot theunaf
this study. The main focus was the bite rates from these apprehensionss $teswudtd that the
bite rate was 14.1 per 100 apprehensions, medical treatment for bites resulted in 9.1 per 100
apprehensions, and hospitalization for bites occurred in 4.8 per 100 apprehensions (Hickey &
Hoffman, 2003). Besides looking at bite rates and injuries, the researachebsdsved bite
rates and race. Findings here showed that whites were 1.3 times morelikelitten than
other races. Results displayed that whites were bitten 16.2 times per every 108reppns
while other races were bitten 12.3 times per every 100 apprehensions (Hickejnéahiof

2003).
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Though Hickey and Hoffman’s (2003) study show descriptive results, they do not explain
why there was such a large gap between the deployments and the actualssisied-a
apprehensions, and they focus mainly on the bite rates. This is a significaatidimaif this
study, and future studies should consider factors that could explain why so maryroeys
resulted in a low apprehension rate. There could be many reasons for this, such aSosattser of
in the area were able to catch the suspect before the canine was, the suspezy,gbe
presence of the canine caused the suspect to comply, or the canine was cajledeoffandler.

The study did not specify if the canines were part of a special team such.AsTS.&Vdrug law
enforcement. It was also not specified if a special unit was used for #mgsefincidents, which
could help explain why there could be variation in canine numbers from this depadment t
others. However, this study did show statistics on the number of deployments versenlibe
of apprehensions. Also, percentages of apprehensions in certain crimes weee spwing

in which situations canines were most effective.

Another study was conduced by Campbell, Berk, and Fyfe (1998) who observed the Los
Angeles Police Department’s use of canines from 1990-1992. Findings on bitdoated shat
those suspects who fled had a 150 times greater chance of being bitten. In 1990 (wiesn cani
were used), 54 percent of suspects were apprehended by canines; of these, 2fgokircent
the dogs. By 1991, this percentage had decreased to 25 percent of suspects bemdagpreh
by dogs and 17 percent of those suspects fled from the dogs. Then, by 1992, only 15 percent of
suspects reported being apprehended by the canines and only 9 percent of those salspects fl
(Campbell, Berk, & Fyfe, 1998). The researchers did not explain why there wagya chan
suspect behavior over this short span of time. However, it is very likely that ceseimeeated a

deterrent effect among offenders. This deterrent aspect shows theveffess of canines. Over
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this short period, suspect flight from canines declined from 23 percent in 1990 to 9 percent in
1992, which is attributed to the use of canines by police agencies (Campbell, Bsifle, &
1998). However, this only shows that canines are effective at apprehension ofssaisgec
possibly creating a deterrent effect. But would another less-thatVetlapon such as a
TASER or pepper spray have the same result? Departmental use of thekssithan-lethal
weapons could be an explanation of the variation in canine numbers across departments.

Besides the previous empirical studies, canines are also an added tool évs bificause
they create psychological effects that reduce the number of assaudisitriegs accounts attest
to canine effectiveness. As previously stated by Chapman (1990), police use e$ cauniot
considered deadly force, but their speed creates a physical and psychdémgor that is
advantageous for police. These canines are able to chase down suspects and pcevent off
from having to use unnecessary deadly force (Stitt, 1991). Canines produce a pssahologi
effect because they are not only fast, but they confuse and intimidate suspeelis &uspects
do not know how a canine thinks and do not know if or when it will attack. For the most part,
this confusion created by the canine allows enough time for officers to appreheunsitbet and
prevent further harm (Stitt, 1991). This is because the suspect is focused on tharwhnioe
the officer. An example of this involves sixty members of the Hells Angels whoaaesing
problems in a small town. Ten officers with only two canines warded off the Hedisl&\ It
was the canines that caused them to back down because the members in the dangdidid t
not want to deal with the dogs. They feared the possibility of being attacketemf the dogs
(Chapman, 1990; Stitt, 1991).

Another incident happened at a football game. Two rival teams were playing leach ot

and kept fighting on the field. Eventually both sides of the stands filed onto the field and joine
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the fighting. There were only twelve officers present to maintain ordee game. However,
one of them was a canine handler and was told to get his dog. The handler put the canine on a
long lead and began walking him toward the fighting crowd. With the canine lunging and
snarling at the crowd, the mob parted as the canine got close, and the fightohgvghdw one
being bitten. It took one canine team only five minutes to break up a mob fight without ever
letting the canine off the lead with no officers, witnesses, or offenders bemgdh&hapman,
1990). This shows the powerful psychological effect that a canine can have andittheabi
deter people from committing further crime. A final example involves agohef who
announced in the papers that the department was beginning a canine program hesktloiatys
are vicious and trained to attack. This form of policy, according to the police cheetydled
to a decrease in burglaries and thefts around the city. Though this is not emypidieate, it
does spark interest in canines and suggests that they could be worth furtheCkapaggn,
1990). But all of these incidents dealt with community problems in which canines can be used
effectively. Not all communities have the same problems. Perhaps a comnagriitigh rates
of cyber crime or white collar crime. Agencies responsible for those comawumdy have
fewer canines because canines are not used in those types of tasks. Therefatmglep¢he
community crimes, an agency may focus on different tasks causing canineiasenva
Unfortunately, however, this study does not have data on community crime and is notinclude
This study examines number of canines based on the contingencies for which depadament
they are responsible.

Canines are not always used for attack purposes. They are also used to finddirugs a
track people. Canines have a very good sense of smell; they have 200 million oliecsory s

cells in their nasal chambers, while humans only have 5 million (Dorriety, 2005)is Tty
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they are used in policing to find drugs and people. Canines can track or smellgthgkiare
trained to find. For example, a canine can match the scent of an offender in a linesgeofss
(Schoon, 2005). Schoon (2005) conducted a study observing time and scent decay on objects.
Results show that canines consistently correctly identify scents even istterde are relatively
old. The age of scent drops initially but then after that first drop, it does notcagtlifi
diminish. In a different study by Schoon (2003), cited by Schoon (2005), with five Dutch dogs
and four German shepherds, eight out of twelve tests resulted in positive idgatiianade on
a seven year odor. This is strong evidence suggesting how effective canibesrc@olicing
when searching for drugs or people (Schoon, 2005). In Schoon’s (2005) study, he used pieces of
cloth to test the decay of scent and a canine’s ability to identify it overtemednines were
used). At time zero (the very beginning of the study), all ten canines founortbetpiece of
cloth. Then at week eight, six canines found the right piece of cloth while three did not
recognize any scent and one canine made an incorrect choice. By week bwmenyrée
canines made a right choice in picking the cloth, six had no recognition of the scentyrand the
were zero incorrect choices (Schoon, 2005). Canines can find the right odors mostnoé the ti
showing their effectiveness as a police tool. Agencies that have spedkaidrand searching
programs should have canines, or more canines, because evidence suggests thaloétyines’
detect and distinguish between scents (even old scents) is accurate.

Because of their effective scent detections, one of the uses for police ¢arsiniéeng
lockers in schools for drugs. A study by Brown (2006) investigated crime and deliygonea
high school. Here the majority of students said that drug-sniffing canines redugedrdr
schools. However, after security measures and canine sniffs of lockers, fisidovgsd that 55

percent of students saw other students use or possess drugs at school (Brown, 2006). These
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findings show that policies have only a limited effect on school safety and drug use. Thi
suggests that canine drug searches in schools have a minimal, if any eftedeorss
However, there are many potential problems with this study, specificalijtive use of canines
for drug searches. This study did not say how often canines were used to sniff$or drug
throughout the year. Furthermore, Brown also did not say if the students knew whisiedays
canines were going to be there. An example of this can be shown by the high school in
Carbondale, IL. The high school is randomly searched by canines only three tesegla y
Lindsey, personal communication, April 7, 2011). ldeally, canines need to do randohesear
of schools to find the drugs. However, most of the time, students know when the police canines
will be searching because the search dates get leaked. Also, questions wekednot stsidents
about why they do not bring drugs to school. This could better measure a detercéctefed
by police canines, which could be derived from their possible effectivenesshiBistanly
when a scent is involved, and it is a task a human cannot perform. Agencies that do not need to
track scents or have other tools to do so would have fewer canines. This could also be an
explanation for the variation of canines among departments. There are very fablypody
one or two, studies that observe canines with drugs in schools (e.g. Brown, 2006). Much more
research is needed in this area.

As the literature review suggests, canines are an effective, effiom in the fighting
and prevention of crime. In spite of the costs related to feeding, vet careiamd)f canine
effectiveness studies show dogs are worth the money (Handy, Harringiottm&n, 1961,
Mesloh, 2006; Wolf, Mesloh, & Henych, n.d.). They are also used for drug searches in schools
and in vehicles. There is still some opposition to their use in policing for searchedsaiés

and schools, but court decisions conclude that dogs are reliable tools as evidenced by the
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admissibility of canine-identified evidence (elfinois v. Caballe$ (Campbell, Berk, & Fyfe,
1998; Dorriety, 2005; Hickey & Hoffman, 2003; Lunney, 2009; Stitt, 1991; Wolf, Mesloh, &
Henych, n.d.).

Canines can be used in many different police programs such as drug law enfarcement
arson units, crime prevention education, search and rescue, and S.W.A.T. In thesegrnbgr
canines’ ability to easily apprehend suspects, to create psycholofgcas ednd to search by
scent not only helps protect officers but also performs jobs officers cannot detesys jobs
that would tie up many officers. Canine use frees other officers to respondetcatisr
(Chapman, 1990). In addition to this, canines can be used in schools to find and prevent
narcotics on school grounds and could be used as an educational tool in school programs such as
D.A.R.E. Butif canines are effective and are used in many programs, thes thbya variation
in canine numbers among departments? To answer this question, this studst wilkee if the
number of canines is contingent on certain tasks and structures. Then, the assutnazhefs

of canines will be tested by the monetary amount from drug forfeitures.

Contingency Theory
Contingency theory helps explain the variation in canine humbers among department
This theory states that for agencies to be effective, change is needed.ly {lpgchappens
when there is a change in environment, and the organization needs to adapt to that change
(Pennings, 1987). Furthermore, partially implemented programs need change to hidilgome f
implemented programs in order to be more effective. An example is defined in Burbliss, G
and Schafer’s (2010) article on homeland security. In that article, prepardéonesrorist

threats is an important part of homeland security (i.e., preparedness is curdmgemeland
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security). Thus, law enforcement agencies need to change in order to béfembreaevhen the
risk of a terrorist attack is high (Burruss, Giblin, & Schafer, 2010). Basedsiuléa,
contingency theory is applied to canines and police programs. In the presgntatuides are
seen as an important part of policing programs such as drug units, arson units, eranggore
education, search and rescue, and S.W.A.T.

Contingency theory is an organization-level theory which deals with oajamal
change. This change encompasses both internal and external organizatiorsal fact
Organizational contingency factors (or organization characteristsge technology, task
uncertainty, size, and strategy (Donaldson, 1996; Hollenbeck et al., 2002). Thesgedactors
characteristics, are said to mirror the environment in which the organizatidesresien the
organization is deemed effective or fully implemented. The main aspect of @nynipeory is
fit (Drazin & Van de Ven, 1985). Therefore, to be effective, the structure of the zagani
needs to fit the contingency factors showing an adaptation to the environmentdana996;
Drazin & Van de Ven, 1985; Pennings, 1987). However, poor adaptations to the environment
can lead to low performance, or a not fully implemented program (Hollenbeck20G2). This
can be applied to policing because when police agencies do not adapt to their envirogment (e.
changes in crime, increases or decreases in specific crime ratesrat geme rates), then the
department’s effectiveness suffers.

These adaptations described by contingency theory can be applied to crintioay gursl
specifically, to police use of canines. Canines are assumed to enhance ksesedasructures
(i.e., drug law enforcement, S.W.A.T., arson, etc...) based on prior literaturengttestieir
effectiveness in policing (Chapman, 1990; Wanner, Terry, & Lomas, 2011). Wit tega

canines, contingency theory would suggest that many policing functions would lremefibeir
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inclusion, making these policing efforts more effective and efficient. Agemeight have

different in canine numbers because they focus more on different tasks (or eociBsyjwhen
compared to other agencies (though departments may have many tasks, swigasé ghen
there are no gangs around; they might focus on one task over the other). Wherskkese ta
include a focus on tasks such as arson units or drug units, it could be possible those departments
are more likely to use canines to better fit what other agencies do. Agendi¢s &ljust to

keep up with what other agencies are doing based on stories of effectivenmessiier

departments. The police world is constantly changing with criminals adapttheir

environments to evade the police. Therefore, agencies adapt to the chanigedsamake

which then spreads across agencies in the U.S. Canines are a tool that can be usedus numer
situations and can be trained to adapt to a variety of situations and are growingQhapm®man,
1990). Not using canines could result in police programs being only partially impéshiean
agency is responsible for tasks that are more effective with canine uses@@iblin, &

Schafer, 2010; Jiao & Rhea, 2007). It is possible agencies adopt canines when resfoonsibl
certain contingencies because other agencies attest to theivefiess.

Specific examples that were used in this study include tasks, structurest, usegof-
force complaints, and less-than-lethal weapons. The first hypothesis fardiie@adtresses task
variables. This hypothesis discusses programs such as drug law enforcesnantrame
prevention education, search and rescue, and S.W.A.T. Canines are necessary tdhacrease
effectiveness of police departments when the departments are responsibt@iotasks, such
as the ones previously stated, which allows departments to have a better fitéovhlieirments.
The smelling capabilities of canines would allow them to play an importanhp@gtacting

narcotics when properly trained (Chapman, 1990). Canines are used in arson cafiderto sni
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accelerants to help determine if the fire was an accident or an arson caseheCrarene finds
the accelerant, a sample can be taken for analysis (P. Echols, CCJ 3034patuge2008).
Canines are also useful in crime prevention education because they keep thauwbenges’
attention and excite them, while educating them about crime. In addition to thispitmesta
great sense of smell is used to follow the trail of human scent for searclsemel massions
(Chapman, 1990). Finally, the canines are able to alert S.\W.A.T. members torapsbenter
teargas-filled rooms to apprehend suspects, and help solve hostage situationsh@andimgre
the suspect when officers are unable to get close (Wanner, Terry, & Lomas, 2011jor&here
canines are contingent upon law enforcement tasks based on the assumption that they ar
effective at performing these tasks.

Structural variables, like the task variables, are used to explain variatianimnec
numbers across agencies. Variables include full-time drug educatiompelrSull-time
missing children unit, full-time school safety unit, and full-time community epmevention
unit. These structures were deemed to use canines based on the literaturéhatatamgnes are
contingent upon these four structures.

Budget affects canines because if there is a low budget, then ageli@e®pt canines
due to their many uses in law enforcement. In addition, when the budget is tighteadeave
more canines because they are cost effective (especially when thg sgesponsible for tasks
that typically use canines). Canines can replace costly tools or can cut dovweded ne
manpower. Low budget could also be seen as a reason for not having canines based on the
literature and many departments view canine programs in this way; howe\érs fetudy,

canine effectiveness will be hypothesized that it reduces the need of mangrtdshanpower
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(Chapman, 1990; Handy et al., 1961, Stitt, 1991). Canines can be viewed as contingent on the
budget amount per officer.

When discussing use-of-force complaints, departments that receive moraictsrguie
typically agencies with unorganized tasks and structures and are thus lggs Iileve canines.
This is because these agencies will not have many full-time special ulsts.cAnines can
create fear, causing public dissatisfaction leading to complaints and tewero, canines in the
department (Chapman, 1990). Canines are seen as contingent on the amount of complaints
received by the department.

Less-than-lethal weapons were the last variable viewed to have an effeetramtber
of canines across departments. When an agency has many less-thandithtéen there may
not be as much of a need for canines. Those agencies with fewer less-thaondéthele
canines because of the many tasks canines can perform. Those agenciesawidsfethan-
lethal weapons will most likely need more canines because of canine effesiveCanines are
contingent on the number of less-than-lethal weapon types issued.

These are the types of variables that were in the data set and were dapaixe of
explaining canine number variations. By testing contingency theory in this stigdyelteved
that the theory can be applied to all types of tools that could make programs fexctrecef

However, for this study, canines are used as the example to test the theory.

Contributions
Since canines are seen as an effective tool, why do agencies have diffegmf rat
canines per officer? The variation in canine numbers could be explained by trenditisks

and structures for which the departments are responsible or direct thisir Bince there are
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very few empirical studies on canines in police work, and the little researgietechtypically
addresses training methods, this study intends to fill the gap in the caninarktéradiscussing
their adoption by police agencies and their potential effectiveness asaftasement tool to
explain the variation in their use. By using contingency theory, this studigedplistrengthen
the body of research that has been conducted in this area to see if caninesrayentmnti
specific programs. To test for effectiveness of canines, drug forfeitutéewsed. This is
based on the assumption that canines are used in drug crime prevention/seizurérdet] doe
the forfeiture amounts seized. Another point of this study is to see if a tool, suctinegs ce

capable of enhancing programs (e.g., other tools could include computers used rapstrol
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CHAPTER 3

DATA AND METHODS

ThelLaw Enforcement Management Administrative StatigiE®MAS) survey data from
2003 and 2007 were used for this study. This cross-sectional secondary data was fsbtaine
the National Archive of Criminal Justice Data (NACJD) website.aatre collected from
police agencies across the United States from December 2003 to December 200zkeartzEDe
2007 to December 2008 using surveys. The sampling procedure called for mailiryg soirve
3,179 local and state law enforcement agencies in 2003 and 3,224 in 2007. However, twenty-five
agencies were deemed to be out-of-scope for the study (i.e., due to closures aidles age
outsourcing operations), dropping the mailing list to 3,154 agencies in 2003 (the fina sampl
size in 2007 was 3,095 due to 129 out-of-scope agencies). Researchers surveyed all state and
local large agencies (100 or more officers) and conducted a stratifiptesainsmaller agencies.
The response rate for the mailed surveys was 90.6 percent (2003) totaling 2,858saayhci
91.8 percent (2007) totaling 2,840. For this study, years 2003 and 2007 were combined and only
large municipal police agencies were used due to the large number of missefyarasamaller
departments and the slightly different survey issued to those smaller depaiimerd was not
as much detailed information in the small agency surveys). Large ageectkesfiaed as any
agency with 100 officers or more and excluded state and Sherriff agencieslityshe data

when combining 2003 and 2007). This brought the number of cases down to 477.
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M easur es

The dependent variable for the study is canines per 1,000 officers taken from the 2007
LEMAS data set. This was a combination of paid sworn full-time officers and numbanioks
maintained. Number of canines maintained will be divided by the number of officies i
agency. Once this is done, it will be multiplied by 1,000 (for ease of comparison and
interpretation) resulting in the dependent variable K9rate = (# of Dogs/#icéiS§ x 1,000.
This will be used to create a rate of canines per 1,000 officers that could be coagpassd
agencies.

Five task variables were used in this study as independent variables from the 2003
LEMAS data set. All of these variables were asked in question one of the survey.e$tequ
asked “Which of the following functions did your agency have PRIMARY responsitatityr
perform on a regular basis during the 12-month period (of 2003)?” From the list of
responsibilities, drug law enforcement, arson investigation, crime preventiortiedusaarch
and rescue, and special weapons/tactics (SWAT) were chosen. Each veambleasured by a
yes/no response (no=0, yes=1).

Hypothesis 1a: Law enforcement agencies with a drug law enforcement program ar®likely
have more canines than agencies without drug law enforcement programs.

Hypothesis 1b: Law enforcement agencies with an arson task-force are likely to have mor
canines than those agencies that do not have an arson task-force.

Hypothesis 1c: Law enforcement agencies with crime prevention education Bréolikave
more canines than those agencies without crime prevention education.

Hypothesis 1d: Law enforcement agencies with search and rescue programs are lileslg t

more canines than those agencies without search and rescue programs.
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Hypothesis 1e: Law enforcement agencies with S.W.A.T. are likely to have more ttemnes
those agencies without S.W.A.T. teams.

Four structural variables are employed as independent variables. In thisrgarshe
survey (2003 LEMAS), participants were asked how the agency addressemprobleese
were coded into 1 (full-time personnel to address problem), 2 (dedicated personnetss addr
problem), 3 (agency addresses problem but does not have dedicated personnel), and 4 (agency
does not address problem). Variables used in this section include drug education in schools,
missing children, school safety, and community crime prevention. To measure thase, 1 w
coded as 1 and 2, 3, 4 were coded as 0. This was used to separate the agencies that address the
problem full time and those agencies that do not have full time personnel to address #m.probl
Those with full time personnel are more likely to have and use canines.

The hypothesis involving the structural variables observes agencies wiimfill-t
personnel to address problems versus those agencies without full-time persaiioeéss
problems. Here it will be observed if agencies have full-time drug educatia@npelsfull-time
missing children unit, full-time school safety unit, and full-time communityernprevention
unit. Agencies with a full-time special unit for these areas will use estiacause it will make
them more effective and allows them to fit what other agencies are doitlgsfetructure
(according to the literature review and contingency theory). Theseiagavith a special unit
are focusing on these specific areas to prevent crime, so in order to haveradidimented
unit, canines are needed based on their assumption of effectiveness.

Hypothesis 2a: Agencies with a special drug education in schools unit are likely to have more

canines than those agencies without a special program.
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Hypothesis 2b: Agencies with a special missing children unit are likely to haveamnes
than those agencies without a special unit.

Hypothesis 2c: Agencies with a special school safety unit are likely to have maresduain
agencies without a special unit.

Hypothesis 2d: Agencies with a special community crime prevention unit dyedikewve more
canines than agencies without a special community crime prevention unit.

Total budget (total agency budget for 12 months) was divided by number of sworn
officers for 2007 to create a rate so these could be compared to other agenci@sdandize
the variable by number of officers ((budget / # of officers) x 1,000). A rate for 2008oivers
to be calculated and then a combination of 2007 and 2003 were going to be used for a budget
change variable. This was to see if a change in budget had any relatiorishipew{Orate, but
there were errors with the data and this variable was left out.

Hypothesis 3: Law enforcement agencies with a tight budget are likely to have moescani
than agencies with a large budget.

The total filed use-of-force citizen complaints were counted from the 2003 LEMfS
set. To get a rate, this was divided by the number of officers in the departmentsgotdi
force complaints/# of officers). This was used to see if there wasiamslap between the rate
of complaints and canine use. Agencies with more use-of-force complaintsosillikely have
fewer canines.

Hypothesis 4: An agency with more citizen use-of-force complaints is lég¢dikave canines
than those agencies with fewer citizen use-of-force complaints.

The last independent variable was regarding types of less-than-letd@ingassued by

the agency. Here, the total number of less-than-lethal weapon types auth@szealwted for
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each department from the 2003 LEMAS and then compared by nhumber of weapons to see if
there is any effect on the number of canines. To do this, 1 was coded yes and 0 was coded no.
There were fifteen different types of weapons listed in the LEMAS datal'semeasure these
weapons, they were added up to see how many weapons each department allowsoaffcers t
(counting the number of times yes was answered). This variable is medkardepartments

by the total number of weapon types allowed.

Hypothesis 5: Agencies with fewer less-than-lethal tools are likely torharecanines than

those agencies with more less-than-lethal tools.

There was one control variable used in this study. This variable is region of thiy count
based on the FBI regions used in the UCR. The fifty states will be coded intotEyorezss
(1=Northeast, 2=South, 3=Midwest, 4=Weésthsed on what area they fell under. Northwest
will be recoded into 1 and all other regions to 0. Then South will be recoded into 1 with all other
regions coded as 0. Finally, Midwest will be coded as 1 and all other regions vatidxe @.

These will then be compared to the West region (which was chosen as the refegene
because the West is said to be more innovative, thus more likely to use canirsss 198Y).

Another analysis will be run to test for canine effectiveness using drugttoess.

Canines are said to be effective which is why they are used for certain eoctexy(tasks,
structures, etc...) to create fully implemented programs, but effectiveaeds to be tested.
This analysis included K9rate as the independent variable and the estintaéeolf vhug
forfeitures received from drug arrests as the dependent variable (botlfirtaket007 LEMAS).

Other independent variables viewed as relevant to amount of drug forfeitueeS W A.T. and

! Northeast: VT, PA, RI, NH, NJ, NY, ME, MA, CT.
South: TN, TX, OK, MS, LA, MD, AR, DC, DE, FL,& NC, SC, VA, WV, KY, AL.
Midwest: SD, WI, OH, ND, NE, MI, MN, MO, IA, ILIN, KS.
West: UT, WA, WY, OR, MT, NM, NV, AK, CA, CO, HIID, AZ.
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community crime prevention. These variables (described above) will be addlduisnt
regression because they were seen as relevant to drug forfeitures. SAMdACOmmunity
crime prevention are seen as possible predictors of drug forfeiture Exeaslar to larger
numbers of canines. The focus of this regression is using drug forfeitures tw testife
effectiveness based on the assumption that canines were used in drug forfeitardsr o use
the monetary forfeitures from drug arrests, they need to be converted itéo almarefore, the
amount of money received will be divided by the total number of officers in the departme
(monetary drug arrests/number of officers in dept).

Hypothesis 6: Law enforcement agencies with larger amounts of drug forfeiture wallues/e

more canines than those agencies with lower amounts of drug forfeitures.

Analytical Strategy

For this study, OLS regression is used to assess the hypotheses because thetdepende
variable is normally distributed. There are very few methodological i¢saearise when using
this technique. Only large agencies were used due to many missing casesnall&eagencies

data. The response rate for the large agencies was 94.7%.



33

CHAPTER 4

RESULTS

Descriptive Statistics
Task Variables
The results of the descriptive analysis showed an average of 18.18 canines per 1,000
officers per agency. This ranged from agencies with no canines to an agemagdthdt
canines. Almost all agencies were responsible for drug law enforceaskst(98 percent),
crime prevention education tasks (92 percent), and S.W.A.T. tasks (90 percent). Mo# of thes
agencies have an arson investigation task force (75 percent) while a foagtnoies had a

search and rescue task force (25 percent).

Structural Variables

With regards to the structural variables, 70 percent of agencies had a éutletmmunity
crime prevention unit. Agencies with a full-time drug education unit accoumt&d f1 percent
of departments in the study sample. Only 34.1 percent of the agencies hadreefalissing

children unit, while 55.5 percent of the agencies had designated school safety unit.
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Other Variables

Budget rate for agencies during 2007 had an average of $131 million per 1000 officers
(reporting bias in the budget variable most likely skewed budget stafistiastal use-of-force
complaints resulted in 0.06 complaints per officer during 2003. The amount of drug fosfeiture
(assuming canines were used in all drug related forfeitures) eallshbwed an average of
1,082,900 dollars per 1000 officers across the agencies collected in 2007, and there was an
average of 5.4 less-than-lethal weapons issued across agencies.

Region was broken into four sections. The Northeast region included 22 percent of the
states with the Southern region containing approximately 35 percent of teeistdte country.
States in the Midwestern region composed 19 percent of the country while the Wekgdncl
about 24 percent of the states.

Table 1 displays the correlations and descriptive statistics. Becausgeofanetary
values in the descriptive statistics, drug forfeitures amounts were divide@@3,000 to reduce
the form so it would fit on the table. For example, the mean for drug forfeitae$1y082,900
but was converted to $1.082 in the table. Budget was divided by 1,000 so the numbers would fit

on the table.

% There were some agencies that reported very lalhadget amounts (i.e., $300,000) while some ntepdarge
amounts. This could be due to misinterpretatidrte® question in the data set causing agencipedsibly report
left over budget money. Regardless, this varialale left in the analysis to see what effects it énaeh though there
appear to be some reporting errors.



Table 1

Canines, Contingencies, and Drug Forfeitures: Correlations and Descriptive

Statistics

TABLE 1. CORRELATIONS AND DESCRIPTIVE STATISTICS
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r 2 3 4 5 6 7 8 9 0 U B B ¥ B B U 8
1. Drug LE 1000
2. Arson 0.061 1.000
3, Crime Prev. Ed. 0.019 -0.003 1000
4. Search and Rescue 0.081 0017 0056 1.000
5 SWAT 0.006 -0.064 0038 0062 1.000
6. Dog Rate per 1000 0.040 0018 0015 0042 0202 1000
7. Budget rate 0.002 0008 -0.030 0.084 0001 0113 1.000
8. Region 0043 0007 0020 0178 0190 019 0612 1,000
9, Northeast 0036 0204 0.003 0103 -0.33% 0319 0309 -0.712 1000
10. South 0038 -0.286 0028 0088 020 0200 -0.250 0304 0392 1.000
11, Midwest 0089 0100 -0.002 0.048 0053 0.014 -0.092 0250 -0.258 -0.358 1.000
12, Comm. Crime Prev, 0.058 -0.037 0151 0092 0087 0047 00% 0068 -0.175 0149 0001 1.000
13, Drug Ed. Personnel 0019 0041 0107 0056 -0.028 005 -0.03% -0860 0075 0003 0.005 0197 L1000
14Missing Children Personnel | 0.060 -0.028 -0.046 0.087 0113 -0.142 0.055 -0.004 0002 -0.009 0.0% 0162 0219 1000
15. School Safety Personnel [ 0.052 0070 013 0119 008 -0.009 0012 0012 0032 -0.064 002 0209 0358 0.168 1000
16. UOF Complaints 0044 0038 0050 0028 0082 0038 -0.017 00% -0.06 0024 0051 0071 0009 0080 0083 1000
17, Drug Forf 0014 0016 -0.006 0026 0031 0072 0063 0017 -0.09% 0116 0009 0044 0043 0088 0007 -0.032 1000
18 LW 0041 -0.062 0034 0079 0161 0151 0422 0461 0245 0183 0083 0017 -0.02 0017 0023 0006 0052 1000
MIN 0.000 0000 0000 0000 0000 0.000 275 1000 0000 0000 0000 0.000 0.000 0000 0000 0000 0000 2000
MAX 1000 1000 1000 1000 1000 74770 387875 4000 1000 1000 1000 1000 1000 1000 1000 0910 75445 13.000
MEAN 0980 0750 0920 0250 0900 18178 131533 2440 0220 0350 0190 0.700 0570 0340 0560 0.060 1082 5360
St DEVIATION 0136 043 0265 0435 0209 12360 5492 1080 0415 0478 0393 0459 049 0475 0500 0088 3770 2320

Notes: Correlations in bold are statistically signficant at the 0.05 leve,
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OL SRegression One
Table 2 shows the results from the first regression. The first regression wging dr
forfeitures as the dependent variable proved not to be significant (sig. = .385)diAgdo this
regression (though it was not significant) the amount of drug forfeituresaged when number
of canines per 1,000 officers increased. Also, none of the variables showed significanc

(S.W.A.T. tasks, and community crime prevention structures).

Table 2

Drug Forfeitures and Canine Effectiveness

TABLE 2. MODEL 1

B SE beta
K9rate 20520.96 15077.47 0.066
SW.AT. 135827.53 652078.22 0.010
Comm. Crime Prev. 354544.19 400821.08 0.042

Model Adjusted R squared = 0.000

*p<0.05 **p<0.01 ***p<0.001

OL SRegression Two
Results from the first regression model predicting canine use showed that it wa
significant (sig. = .000). The adjusted R squared reported that 16.3 percent of tlee K9rat
variation is explained by this model. Arson, S.W.A.T., special missing childrerusaibf-
force complaints, the Northeast region, and less-than-lethal weapons gwdfieasit in this

regression (sig. at the .050 level). Agencies with arson (sig. = .021) showdtethaad 3 more
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canines per 1,000 officers than agencies without an arson taskforce. S.W.A.T. (sig. =.003),
however, was double the arson rate, resulting in 6 canines per 1,000 officers more than othe
agencies without S.W.A.T. On the other hand, special missing children unit (sig. = .801) wa
significant but in the opposite direction from the hypothesis. Agencies that Bpeeial unit

for missing children cases showed that there were 3.9 fewer canines per 1i¢#08. offess-
than-lethal weapons (sig = .049) also proved to be in the opposite direction from the hypothes
There was a 0.54 increase in canines per 1,000 officers for every unit increasé¢hardsthal
weapons. Use-of-force complaints (sig. = .024), however, was in the predicteddiréttire,
there were .005 fewer canines per 1,000 officers for every one unit increase inictsmglae
Northeast region was also significant (sig. = .001) and showed that there werger.8dines

per 1,000 officers than the Western region.

Table 3 displays the results from the first OLS regression. Drug |lawcenfient, crime
prevention education, and search and rescue tasks were not significant based alighe res
Departmental structures such as community crime prevention personnel, draticedu
personnel, and school safety personnel were also not found to be significant. The othler varia
in the regression that proved not to be significant was budget. For the regioreyaniabl

Southern and Midwest regions were not significant.



Table 3

K9rate and Contingencies

TABLE 3. MODEL 2***
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B SE beta
Drug LE 3.184 4.123 0.034
Arson 3.061 * 1.285 0.109
Crime Prev. Ed. -1.044 2.050 -0.022
Search and Rescue -0.261 1.264 -0.009
SW.AT. 6.159 * 2.064 0.141
Budget rate (2007) -1.74E-06 0.000 -0.005
Northeast -7.292  *** 2.225 -0.241
South 3.366 1.926 0.130
Midwest -1.047 1.959 -0.034
Comm. Crime Prev. -0.639 1.245 -0.024
Drug Ed. Personnel 1.644 1.189 0.066
Missing Children Personnel -3.861 *** 1.198 -0.148
School Safety Personnel 0.592 1.187 0.024
UOF Complaints -0.005 * 0.002 -0.101
LTLW 0.540 * 0.273 0.099

Model Adjusted Rsquared = 0.163

*p<0.05 **p<0.01 ***p<0.001
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CHAPTER 5

DISCUSSION

The present study was used to examine the different factors that could crieditenvia
canine use among municipal police departments. Task variables such as drugteanesnit,
arson investigation, crime prevention education, search and rescue team, and S.WeA.T. wer
selected based on prior literature as known canine tasks. Structural dysachies full-time
drug education personnel, full-time missing children personnel, full-time scHet} sa
personnel, and full-time community crime prevention personnel were also chosdrohdbe
literature. The other chosen variables thought to affect canine variatierbudget rate, use-of-
force complaints, drug forfeitures, less-than-lethal weapons, amahregied as a control
variable). Two analyses were run using drug forfeitures as the dependahlevarithe first and

K9rate as the dependent variable in the second.

Regression One

In the first regression, the analysis was not significant (sig. = .385). Thissiegrevas
to test canine effectiveness by using drug forfeitures as the dependableva@anines per
1,000 officers, S.W.A.T. tasks, and community crime prevention structures were thendeiet
variables and proved to be non-significant as well. There are several reasshy this
analysis was not significant and why the variables within the analysis did nosgoficance.

One reason the regression resulted in non-significance is lack of detail almput dr
forfeitures in the LEMAS data. As reported, this variable was a monetary aoudected by

the agency. Perhaps if the data set provided information on how the money was obtained
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(canines, S.W.A.T. raid, officer pat-down) and where it was obtained, then thismmdbave
provided significant results. Also, if there was more detail on canine use, sirrateedata that
included canine apprehensions, then this model may have produced better outcomes. Future
research should try to include canine apprehension data and incorporate it witivihg Hata.

Another reason why the model could have been insignificant is because possiblg canine
are not related to drug forfeitures. It is possible that the problem is noheitlata set (lack of
details) but that canines have no relationship to drug forfeitures. If this isg@getioen no
matter what variables are added or taken away, it will not be significant.

When the canine variable was observed in this model, it showed that as the number of
canines increased, the monetary value of drug forfeitures increased/ariaise was not
significant and could also be attributed to the lack of detail in the LEMAS ttatauld be
possible that drug forfeitures are recorded as an officer (or handlerhfintbaas a canine find.
The officer trained the canine so it could be recorded on paper that the caninmenaffidke one
who established the drug forfeitures. This would throw off the results.

Though the main focus of the first regression was drug forfeitures relatianites,
S.W.A.T. and community crime prevention were also used in this study and were found non
significant. These variables were used because they were seen abicheanight have a
relationship with drug forfeitures. It was thought that these variablesihelp explain the
canine variable, but the model was not significant, nor was the canine variable.

S.W.A.T. has been known to involve canines and drug seizures which is why it was used
in this model. Taskforces such as S.W.A.T. conduct raids on drug houses and gangs. Canines
are not always used to find drugs in these situations because they are used to finddadiden

or booby traps (Chapman, 1990; Wanner, Terry, & Lomas, 2011). So drug forfeitures are
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retrieved by S.W.A.T., but canines are not necessarily always used forrdting fithough they
are sometimes). This could have also mixed the results causing non-angeifi¢bthere were
more information on specific S.W.A.T. functions (i.e., how canines were used in dryg raids
then that could prove better results. However, again, it is possible that S.W.Affotwakated
to drug forfeitures.

Community crime prevention was linked to drug forfeitures because drugs areyin ma
communities. However, there are obviously other crimes as well. TherdteretHer
variables, detailed information about specific drug crimes in the community/aod & canine
is used to prevent those crimes would be advantageous for future research. The ladk of deta
could be the reason why this variable was not significant. But again, it could be pl&haibl
community crime prevention is not linked with drug forfeitures in addition to it kewery

broad variable.

Regression Two
The second analysis proved to be significant with variables arson taskforca, B5,W

special missing children unit, use-of-force complaints, the Northeast regidress-than-lethal
weapons showing significance. Agencies with arson and S.W.A.T. displayed more qamnine
1,000 officers than agencies that did not engage in these two tasks. Use-obfoptaints and
the Northeast region variables were also significant and in the predictedbdired8oth

variables showed a negative relationship displaying that one unit increase in ntswpkulted
in .005 fewer canines and the Northeast agencies having 7.3 fewer canines per 1880 offic
than the agencies in the Western region. The region variable could show sigaibeaause of

the number of agencies within the region. Perhaps there were more, or larger, agéneies
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Northeast than anywhere else in the country, causing an effect on the sigeifitass-than-
lethal weapons and the missing children unit, however, were not in the predictadmirect
though they were significant. For less-than-lethal weapons, it was pcetiiatehere would be
more canines with fewer less-than-lethal weapons, but the regressiordgheveebeing a 0.54
increase in canines per 1,000 officers per one unit increase in less-Hanvkdpons. Also,
results from the regression indicated that there were 3.9 fewer canines per fice@g for
agencies with the missing children structure when it was predicted that inaécehe more
canines.

The less-than-lethal weapons variable was counted one through fifteen, obsewing ho
many types of weapons each agency had. It was predicted that agenciew&ithdapons
would have more canines. However, it could also be that agencies that allow adeéiti®na
than-lethal weapons have more money and could thus be capable of affording more danines (t
opposite of what was predicted). Also, based on the literature, canines are edreiléss-
than-lethal weapon by many sources but were not listed as a less-Hanvisipon on the
LEMAS data set. This could be useful information that could have an effect on the. result
More detail on canine use is needed and should be used in future studies. In addition to this,
frequency of less-than-lethal weapon use by weapon type could be important.

It was also predicted that agencies with a structured full-time missiligezhunit would
have more canines based on the canine’s tracking abilities. But sincgrdesien showed
differently, the difference could be because canines are not a main tool in findguggm
children. It is possible that computers and other technology are used to track cellgghones
credit cards to find the missing children. Children may be abducted and put into a eauineéA c

would be impractical to track a vehicle long distances. Perhaps caniregyanseful within
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the first few days of a runaway child and if the child is on foot. This way theecammuld more
likely be able to track the child. Specific information on the type of missindrehirunaway
or abducted) would be useful. Canines are probably more likely to be used in runawawg childre
than abducted children and most of the cases in the data set could be child abduction. More
detailed information on the types of missing children cases is needed ferregaarch in this
area.

It is possible that these aforementioned variables are significant becaysedhelated
to canine numbers. However, it is possible that with the inclusion of other varialilesssuc
crime rates or specific community crimes, results could changeal#agossible that the
number of canines does not matter as much as how the canines were used. This would explain
why some tasks, or contingencies, are significant and others thought to &g teledtnines are
not.

The task variables that proved not to be significant were drug law enforcenmagt, cr
prevention education, and search and rescue tasks based on the results. It \sagshgiri
these were not significant when prior literature states that caninesdranukese tasks.
However, there could be several reasons why these tasks did not show signifideng law
enforcement, like the other four task variables that were in question one on the 2003vsasvey
asked by the researchers if the departments were responsible for this talkkmugt
departments were responsible (98%) for this task, there was no detail abotgscti micro
responsibilities within this task. Being responsible is not the same aspreadive about drug
law enforcement. Yes, canines are used in finding drugs, but officers aldo feeahaigs when
conducting pat-downs or strip searches. It is very possible that lack ofaethilg law

enforcement led to the non-significant results.



44

Crime prevention education also lacked detail in the LEMAS data set; howevearhere
other explanations to why this was not significant. It is possible that cangestaised as
often in this task as originally thought (even though 92 percent of agencies haaskhis
Canines have been used in programs such as D.A.R.E. before, but it may have been a ploy to
gain audience attention (Chapman, 1990). Also, canine demonstrations are directad at publ
relations and improving the canine image in a positive way and not necessarilyregitheati
public in crime prevention. Crime may be discussed at these demonstrations, hoi ihés
main goal or outcome of the program (Chapman, 1990). Canines could be used in this
educational task, but perhaps not as often as other tasks. More detail about typesmbprogra
within agencies would be beneficial to address the canine issue. Future shalil find other
data sources to combine with LEMAS when looking for a significant finding inakls t

The last task variable that was not found to be significant was search and rescue. This
was a surprising finding as well because canines are used heavily inkhiBtashis study
looked at only large municipal police agencies (25 percent of agenciesegponsible for this
task); it was found that most municipal agencies do not have this task. The aden@es t
responsible for this task may not engage in the task often, or do not use canines fk.thisga
possible that search and rescue is more of a rural police department ¢asik edmes to canine
numbers. The inclusion of smaller agencies in a more wilderness setting ltandg ¢these
results because canines have been found to be used in wilderness search and sesese mis
Search and rescue tasks in that type of setting could be more likely to use @hapsaan,
1990). Future studies should try to use small agencies in addition to the large agencies

produce better, more accurate results. Again, specifics about individual task aspddtbe
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important. The LEMAS data is too general and should try to generate morerdgtaite
surveys (or be combined with data that has the necessary details).

Structural variables such as community crime prevention personnel, drug@ducat
personnel, and school safety personnel were not found significant in this regression. -The non
significance of these variables was not as surprising as the task \&arigblethese structural
variables, there could be many different reasons why there was no significance

Community crime prevention personnel could possibly use canines, but it is also possible
that they are not needed. This structure could include programs such as neighbotbload wa
other civilian type of policing. Special personnel are appointed to start and helpsen the
programs. Canines are not used in neighborhood watches. They are used in preventing crime
but not necessarily by full-time personnel working community crime preventiongonog
structures. Details on the specific responsibilities of these crimenpi@v@ersonnel could
allow for a better understanding of this departmental structure and if or havesame used.

There are too many unknown factors that could affect the significance ofihe gathis type
of structure, such as duties of the assigned personnel and their responsitazgams like
neighborhood watch.

Drug education unit is similar to the task variable drug law enforcement. THienkel
unit working this structured program could be focused on educating children about haakh iss
and the harms of drugs. A canine would not be needed other than for shock value and to gain the
audience’s attention. It was originally thought a canine could be used in thif fpecture,
but it is also likely, based on the results, that canines are not a necessity @ddcation

structure. More survey detail could help answer this question of whether or not camingsdc
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more by full-time personnel than agencies without full-time personnelingpdcug education.
Details about the program structure would also be beneficial.

School safety personnel were seen to use canines based on the idea that carseds are
for drug searches in lockers and cars (Brown, 2005). However, it is possibldlthiatd
school safety personnel are there to be a deterring law enforcement ifhsaadents see that
law enforcement personnel are stationed at the school, then maybe theyeali&ety to behave
and not bring harmful items (guns, drugs, knives) to school. Also, it is possible that school
safety personnel do not use canines, but employ canine officers to do special sddochkess
or cars. This would bias the results. Information about who is considered schgol safet
personnel and whether they are full-time or not could prove significantg¢atiéther a canine
officer is considered school safety personnel or just a visiting officeturd-studies should find
more detail on this structure to better the results.

The other variable that proved insignificant was budget rate. The budget ralbdyposs
was not significant because canine numbers may not change much when the budgst chan
For example, if an agency already has a certain number of canines and tthertmuelgses or
decreases, it is likely that agencies will not add or retire canines. When tlet Codgges (a
low budget decreases), it is possible that outside fund raisers for the canimengiibghe gap
that allows the program to continue at its present status, thus not affectiagitreefgrogram. If
the budget increases, it might be that agencies are more likely to spend thabmotiesr areas
such as more officers instead of more canines (i.e., the canine program may toy peaity.
However, this most likely varies from department to department). It is alsiblgothat the
hypotheses should be predicted in the opposite direction. Perhaps agencies with higher budgets

are more likely to have a larger number of canines because they can affiayel prbgram and
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tight budgeted agencies can not afford many canines. This hypothesis should be explored i
future studies. Details on budget composition within the departments could be useful whe
looking for a significant outcome. But budget in general may be too broad to lnefiaaand
predictor of variation in the number of canines. Also, for a better outcome, budget civang
time should be included in the study (it was not in this study due to some errors found ia the dat
set).

For the control variable region, the South and Midwest regions were not significast. Thi
could be due to lack of detail in the LEMAS data. It could also be that the Wesbivine
region to be compared. Maybe the Northeast region should have been compared to the West,
South, and Midwest. Changing this could result in these control variables beingarmgnifi
Also, perhaps the South and Midwest did not have as many agencies as the West otNortheas
For future studies, the number agencies in each region should be measured. & poskllide
that number of agencies in each region had an effect on the outcome of the results.

Overall, details about canines, and many other variables listed above, are needed t
further the results in future studies when observing this topic and theory. The segesdioa
was significant with about 16 percent of the variation in canine numbers among @égpsrtm
being explained and showed canines to be contingent on some of the variables rgaske st
and other organizational components). However the first regression proved not to astgnif
Other data sources, and perhaps data about canine apprehensions and drug crimes, should be
included along with the LEMAS data.

When relating the overall results to contingency theory, much can be said. Model two
was significant showing support for K9rate. Based on this, some tasks (arson and $,W.A.T

structures (missing children unit), and other variables (use-of-force dots@ad less-than-
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lethal weapons) all seemed to be related to theory stating that canicestargent on these

items. Itis likely that canines are contingent on these tasks, structudethanorganizational
aspects of agencies based solely on number of canines in the department, butsitole et
information on how canines were used in these contingencies could further improe rekidt
could work for the other variables that were not found to be contingencies in this studirdig

law enforcement, search and rescue, budget...). It was thought the insignifrcainiesavere
contingencies of canines but based on the models, they were not found to be so in this study.
There are issues for why the models show canines not to be contingent on caehiasvaro
relationship, lack of detail, etc...) but more research is needed and the possible inclusion of

crime data in research could prove beneficial.
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CHAPTER 6

SUMMARY AND CONCLUSION

Canines have been used by humans in many ways over the past 20,000 years for work.
They have been used for hunting purposes, war purposes, and guard purposes. Today canines
are used as a tool in law enforcement (Chapman, 1990). Canines can be a useful law
enforcement tool when used for certain tasks and structures, or contingent oaskesad
structures. They have been seen to be effective in many areas that inval\andgehysical
apprehensions, and can create psychological effects (Chapman, 1990; Wanner, Temgas&
2011). However, if canines are so useful, then why do departments vary in the number of
canines maintained? This study focused on, and tried to explain, why there wasnvariat
canine numbers among departments by observing the LEMAS data and tesiimgeoamyt
theory. In the second model, only a few hypotheses were supported and in the predicted
direction (1b-arson, 1le-S.W.A.T., 4-use-of-force complaints, 5-less-tHaal-letapons)
showing canines to be contingent upon these variables. The first model with dritgresfas
the dependent variable to test effectiveness of canines and contingengyagoiot
significant.

Results from this study show that there are more canines in agencies thasbave ar
tasks, S.W.A.T. tasks, and affect the number of use-of-force complaints infeatrigdse items
are contingencies of canines. However, there were many other taskshrcasiices are used
but were not supported by this study that were thought to be contingencies (i.éandrug
enforcement). Detailed information was lacking in the LEMAS data and shouldtzgthe

combined with other data or expanded in the future for better results.
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Limitations

Before improved results can be seen, better studies on canines (especiallpaineut c
effectiveness) should be conducted. One of the main problems with this study is that the
LEMAS data on drug forfeitures do not include any information about canines and if treey we
used in the drug law enforcement processes of those forfeitures. BeCHusgitos assumed
that effectiveness of canines was measured by total monetary amount ofypropeey, and
drugs seized from drug-related offenses. The study also assumed that waneBective
based on prior literature. This literature was mostly anecdotal and opedasbpposed to
concrete evidence (mostly because there is a lack of empirical evidecaeioes).
Effectiveness of canines is based on what evidence has been presented up to thisirpeint i
However, future studies should pursue more insightful ways to measure canitiecsléss.
Drug forfeitures may not be related to canines at all, so perhaps a ditfepamtdent variable
should be used to measure canine effectiveness. Furthermore, since seconcay dséal,
variables that could be included were limited in this study. For example, theogsesked
were very general. The LEMAS survey does not ask departments howscargnesed. They
are simply asked how many dogs were maintained. Future surveys should include dogst
are used in addition to the number maintained. In addition to this, number of clearedl crimina
cases involving canines could be helpful. This will be an important factor which couldde us
as a better measure of effectiveness. The survey should include more spesiiongue the
future so more and better data are provided. Also, only large agencies were usestuayhi
Small agencies could provide important information which could have caused ahésg®oto
be supported. However, since secondary data was used, the smaller agencies had too much

missing data and had to be discarded. Future studies should use small and largetaggmnies
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a full scope concerning how canines are contingent on programs used in law enforceme
agencies. But in order to use small and large agencies, LEMAS needs to reake sunall
agencies report for every question so the number of missing cases can be reduced.

Contingency theory has some limitations as well. The theory looks at organizetions
either effective or ineffective. According to this theory, if an organizatioref$ective because
it is not fitting to its environment, then it should be discontinued or changed. However,
sometimes departments may keep a task because they receive money frovetaent for
being responsible for that task or keep it because most departments have that, tgakdi.e
unit). Contingency theory could not be used to explain that type of situation. It is ptssible
some of the perceived contingencies of canines do not use canines and the aggiticessare
responsible for them because of other reasons.

Limitations on some variables include less-than-lethal weapons variable dndltiet
variable. Less-than-lethal weapons were hypothesized that fewer weagamismore canines.
However, this could be flipped around and stated that more weapons means more canines.
Though this variable was not significant, more information on this is needed for fuldiesst
when observing this variable. The budget variable had some errors in the datasst As
earlier, a budget rate for 2003 was going to be created and then used in a budgevahable.
This would allow changes in budget over time to be seen and could be useful when observing the
K9rate. However, it was excluded due to the errors found but would be important to look at in
future studies once the errors are fixed. In addition to this problem, total budgetwdad by
the number of full-time sworn officers with arrest powers. There are otherparofficers,
other employees, and programs that are covered in this budget. Thus, the bualglet igari

slightly skewed due to using only full-time sworn officers (showing more mpeeygfficer than
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there really is available). Future studies should perhaps further break down theviandét
into different categories of employment for agencies to receive maneadecesults.

Once these issues are addressed, better results could prove more spaxjfic poli
implications and allow for a better understanding of canine use among policerseyart This
study was meant the help close the gap in canine research between trathiogsnand
effectiveness. Based on the findings, future research should use this stutBpasg stone
when looking further into why there is variation in the number of canines across police
departments. Also, studies on canine effectiveness would be beneficial to conduatciRiese
this area is limited and a study on how, when, where, and why canines are usedmaind e
crime rates, why canines are used, and better explain variation in canibers@tross

departments.
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