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ABSTRACT

This study examined land use and crime against persons and crime against property in Las
Vegas, Nevada at varying spatial levels of analysis. Using crime data provided by the Las Vegas
Metropolitan Police Department and the Clark County Assessor’s office, results at the macro-
level of analysis reveal that property crime rates concentrated on commercial, transportation,
communication and utilities, and industrial land use, whereas violent crime concentrated at
commercial, multi-residential, and civic, institutional, and recreational land use. Upon
examining the subtypes of land use that generate or radiate more crime, property crime
concentrated on transportation land use, class 1 resorts, and storage facilities. Violent crime
was more concentrated on public use parks, restaurants and cocktail lounges, and multi-
residential land use. At the micro level of analysis, commercial property experienced more
property crime and low-rise apartments experienced more violent crime. A growth curve
analysis revealed that land use classification at the micro level of analysis was not found to have
a significant influence on crime at place over time. Finally, this study explored within group
variation to determine if a small proportion of class 1 resorts and multi-residential land use
(risky facilities) account for the majority of the crime in Las Vegas and confirmed the iron law of
troublesome places. These findings indicate that “what happens in Vegas,” is not unique to Las

Vegas.
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CHAPTER 1
INTRODUCTION

Land use shapes how we move within urban spaces by providing starting points, paths
of travel, and destinations. It stands to reason that land use also shapes the patterns and
concentrations of criminal activity. This study of crime concentrations at different aggregate
levels—macro, meso, micro—of land use in Las Vegas, Nevada, replicates and extends Wuschke
and Kinney’s Built environment, land use, and crime (2018) research, which explores the local
connections between land use and two crime categories—property crimes and crimes against
persons—to understand crime concentrations in a large urban environment. Crimes have been
found to concentrate at the macro, meso, and micro levels, relative to the structure and
physical features of the urban environment. Exploring two aggregate crime concentrations at
three spatial levels will provide a more nuanced understanding of the local connections
between crime and land use.

Urban environments are complex landscapes of pathways, activity nodes, and edges
that guide our routine activity patterns (Brantingham & Brantingham, 1995; Cohen & Felson,
1979). We travel pathways to get to our office building, the gym, shopping centers,
entertainment districts, and our home. At some of these activity nodes, large groups of people
converge in time and space, creating criminal opportunity for motivated offenders, which
results in the clustering of crime. And at some of the edges, territoriality among groups creates
conflict.

Because land use determines how and when a location is used, and by whom (Kinney et

al., 2008), specific land use types can attract or generate more crime. Commercial land use has



been significantly and positively associated with crimes (Wo et al., 2020), particularly if bars are
nearby (Roneck & Bell, 1981; Twinam, 2017). Residential land use has also been associated with
crimes (Brantingham & Brantingham, 1975), particularly if schools are in proximity to
neighborhoods (Kautt & Roneck, 2007; Roneck & Lobosco, 1983; Willits et al., 2013). Closer
examination of crime concentrations further reveals that they occur at specific facilities (Eck et
al., 2007).

Although the examination of land use and crime has been conducted in locations
around the world, none of the studies have focused on Las Vegas, Nevada, until now. The most
populous city in the state and the twenty-fifth most populous in the nation, Las Vegas operates
twenty-four hours a day, has a highly transient population, and draws an average annual influx
of 42 million tourists. Because of this unique complex of factors, we might expect to find
different crime concentrations at different aggregate levels of land use compared with that
discovered in the existing research. The results from this study will highlight the importance of
locally based research and emphasize how the relationship between land use and crime varies
according to both crime type and scale of analysis in Las Vegas, Nevada.

Overview of the Current Study

Chapter 2 presents two interrelated theoretical perspectives that drive research on land
use and crime: routine activity theory (Cohen & Felson, 1979) and crime pattern theory
(Brantingham & Brantingham, 1993). Chapter 3 reviews the existing literature—beginning with
broad land use types (residential, commercial, industrial) and associated criminal activity,
followed by land use subtypes (e.g., apartments, condominiums, shopping centers, schools) and

crime, followed by crime-at-place—to discuss the importance of micro geographic crime



concentrations, both spatially and temporally. Chapter three also presents this studies research
guestions. The first research question explores which top land use types and subtypes are
associated with higher rates of property crimes and crimes against person in Las Vegas. The
second research question investigates crime concentrations at specific addresses and if these
high crime locations remain stable over a three-year timeframe. The third research question
examines if a small proportion of a homogenous group of facilities account for the majority of
crime at place; or, if some facilities are more “risky” than others.

Chapter 4 describes the methods used to conduct the current research to explore the
local connections between land use and two crime categories: property crimes and crimes
against persons. The Clark County’s Assessor’s Office and the Las Vegas Metropolitan Police
Department provided the data for this study. Chapter 4 also provides a detailed description of
the study site in Las Vegas, Nevada. This includes land use codes, categories, and definitions as
well as the crime data collected from the Las Vegas Metropolitan Police Department (LVMPD).

Chapter 5 provides the analyses as well as brief explanations of the findings. Findings
highlight specific land use that experience high frequencies and rates of both crimes against
property and crimes against persons at the macro (broad land use categories), meso (within
groups of land use categories), and the micro (specific addresses) level of analysis. Findings at
the macro-level analysis demonstrate that crimes against property occur more often than
crimes against persons and TCU, industrial, and commercial properties have a disproportional
crime rate per lot, as do CIR and multi-residential properties. Findings at the meso-level analysis
found that crimes are not evenly distributed within the subgroup categories. And findings at the

micro-level analysis found that crime concentrates disproportionately at specific addresses,



depicted in a J-curve. A growth model analysis is also presented to explore changes in crime
concentrations over a three-year timeframe.

Chapter 6 concludes this dissertation with a discussion of the findings, contribution to
current literature, and policy implications. | end with an argument for the critical importance of

studying local land use and crime patterns.



CHAPTER 2
LAND USE AND CRIME THEORY

Studies of land use and various associated crimes have been driven by several
theoretical perspectives: rational choice, opportunity structures, neighborhood
(dis)organization, and learning theories, to name a few. However, the two interrelated
theoretical perspectives dominating most of that research are routine activity theory (Cohen &
Felson, 1979) and crime pattern theory (Brantingham & Brantingham, 1993a).
Routine Activity Theory

Cohen and Felson’s (1979) original version of routine activity theory holds that crime
occurs when these three elements converge in time and space: (a) a motivated offender, (b) a
suitable target, and (c) the absence of a capable guardian. Daily activities—going to work, the
gym, school, a store—place motivated offenders in proximity to potential targets, providing the
opportunity for crime. Grounded in a rational choice framework (Clarke, 1980), this theory
holds that offenders, given the right opening to maximize reward with limited risk, will seize
criminal opportunity. Studies that examine land use often focus, then, on how particular land
uses affect the frequency and content of social interaction among people and how this social
interaction places offenders and targets in proximity.

A motivated offender is one who has the propensity and ability to commit a crime when
a suitable target is present without a capable guardian. A suitable target is either a person or an
object perceived as valuable, easy to target, visible, and accessible (McLaughlin & Newburn,
2010). A capable guardian is one who can prevent the motivated offender from converging with

the suitable target. For example, during a visit to a jewelry store, a potential offender notices a



security guard watching over a jewelry case. Because of the security guard’s presence, the
potential offender decides against stealing jewelry. Or, on a deserted street late at night, a
potential offender spots two people walking together so he decides against robbing or
assaulting them. In both cases, the absence of a capable guardian would predictably result in
criminal action because the motivated offender would be able to converge in time and space
with the suitable target.

The proximity of motivated offenders to potential targets in high crime locations has a
direct effect on victimization. Proximity is the physical distance between the locations where
crime targets reside and where large populations of offenders are found (Cohen et al, 1981;
Meier & Miethe, 1993). People are more likely to be victimized when they frequently associate
with—or frequently come in contact with—offenders lacking guardianship (Sampson &
Lauritsen, 1990). For instance, living, working, or spending time high crime locations increases
the likelihood of coming in contact with a motivated offender, absent a capable guardian,
thereby increasing the risk of victimization (Meier & Miethe, 1993).

Cohen and Felson (1979) argue that the structure of daily life following WWII and
continuing through the 1960s created more opportunities—from residential burglary to violent
crime—for motivated offenders to exploit. During this time, electronic appliances and cars
became more costly, hence more valuable, and men and women spent more time outside the
household, shifting their routine activities.

Over the years, routine activity theory has expanded to include a handler (Felson, 1986)
and a place manager (Eck, 1994). The handler concept stems from Hirschi's social control

theory, which suggests that behavior can be informally controlled through families,



communities, and societal expectations because people fear what will happen to their
relationships if they behave badly (McLaughlin & Newburn, 2010). A handler is a prosocial adult
who can exert some sort of influence over an individual’s behavior. Extending this element, an
intimate handler is someone close enough to know the potential offender very well. For
instance, during a family celebration at a bar, John Doe drinks one beer too many and starts to
get belligerent with another patron. To prevent the situation from escalating, John’s aunt, Jane,
reminds her nephew that he could be arrested for fighting and privately asks the bartender to
no longer serve him. Likewise, an afterschool caretaker or even a rule-abiding peer functions as
an intimate handler by decreasing—through presence, direction, or dissuasion—the likelihood
of a juvenile’s getting into trouble when their parents are not home.

A place manager is one who monitors and controls behavior at a specific place
(Madensen & Eck, 2012), whether the owner or a representative of the owner with some level
of responsibility, who can either mitigate or inadvertently facilitate crime (Felson, 1995;
Madensen & Eck, 2012). Different from a capable guardian, a place manager does not protect a
target but rather a place where suitable targets and motivated offenders converge. For
example, an onsite apartment manager acts as a place manager when they keep an apartment
complex relatively crime-free by running appropriate background checks on new potential
residents while enforcing property management policy. Figure 1.1 depicts the relationship of
factors necessary for the facilitation and mitigation of a crime per the original and extended

routine activity theory:



Figure 1.1 Crime Triangle

Target/victim

Guardian
(Eck, 2003)

Routine activity theory has guided research on exposure to motivated offenders, target
attractiveness, and guardianship, including proximity of targets and potential offenders (Meier
& Miethe, 1993), accessibility and visibility of targets in risky environments (Cohen et al., 1981),
and target attractiveness in terms of instrumental value (larceny, robbery, and burglary) and
expressive value (physical assault) (Miethe et al., 1987).

While defining routine activity theory has not been without issue, its predictive validity
has varying degrees of support when the theoretical constructs are applied to multi-, macro-,
and individual-level research (Madero-Hernandez & Fisher, 2012). Multilevel studies that
incorporate individual-level variables (e.g., drug and alcohol use, gang membership, and overall
delinquent lifestyles) when assessing victimization and social disorganization indicators in the
neighborhood context demonstrate support for routine activity theory (Kennedy & Forde, 1990;

Miethe & McDowall, 1993; Sampson & Wooldredge, 1987; Wilcox et al., 1994; Wilcox et al.,



2007). However, because aggregate-level data poorly capture and often conceal the spatial
dynamics of situational crime (Eck, 1994; Madero-Hernandez & Fisher, 2012), macro studies
that examine changes in social structures and rates of crime at neighborhood and census-tract
levels (Bernasco & Luykx, 2003; Carroll & Jackson, 1983; Rice & Smith, 2002; Miethe et al.,
1991; Roneck & Maier, 1991; Smith et al., 2000) demonstrate mixed results in support of
routine activity theory. Individual-level studies on property victimization (Cohen et al., 1981;
Miethe et al., 1987; Miethe & Meier, 1990; Mustaine & Tewksbury, 1989), violent victimization
(Lasley, 1989; Miethe et al., 1987), and delinquency and criminal offending (Anderson &
Hughes, 2009; Osgood et al., 1996) demonstrate strong support for routine activity theory
because they are more likely to capture the spatio-temporal dynamics of routine activities
(Groff, 2008).
Crime Pattern Theory

The convergence of a motivated offender and a suitable target through movement
patterns in the built environment is explained by crime pattern theory (Brantingham &
Brantingham, 1993). This theory has four main assumptions: (a) crime events are complex, (b)
crime is not random, (c) offenders and victims are not pathological in their use of time and
space, and (d) criminal opportunities and criminal events are structured (Brantingham &
Brantingham, 2013). According to crime pattern theory, particular elements must come
together for a crime to occur; and when crime does occur, it concentrates. Additionally,
offenders and victims have normal perceptions of their environment, just as non-offenders do;

and they travel in the same spaces as non-offenders and use places normally. Through normal



daily routine activities within the physical environment, a potential offenders’ perceptions are
shaped to identify criminal opportunity.

Crime is strongly related to features of our physical environment. Urban populations
move in predictable patterns because designated and available travel routes, or pathways—
that is, streets, roads, highways, transit lines, sidewalks, park paths—shape our routine
activities (Brantingham & Brantingham, 1995), locating them where people either congregate
or cross paths on their way to frequently visited places (Song et al., 2017). These high activity
nodes, places central to our individual lives (e.g., homes, shopping centers, office spaces, gyms,
bars, entertainment districts, sports stadiums), are thus concentrated sites for crime, attracting
or generating it (Brantingham & Brantingham, 1995).

Crime attractors are those places known to offenders as “good” spots to commit
specific crimes (Wuschke & Kinney, 2018)—bar districts, prostitution tracts, drug markets, and
large parking lots near businesses, or specific street segments, specific businesses, and specific
parks (Brantingham & Brantingham, 1995). For instance, an offender might decide to go drink
at a specific bar because he knows the crowd is rowdy and he can easily get into a fight there;
or an offender might hang out at a specific park because he knows he can control a nearby
open-air drug market. A motivated offender will intentionally travel from one location to a
crime attractor to exploit the criminal opportunity.

Crime generators are those places that draw large numbers of people for reasons
unrelated to an offender’s criminal motivation or the crime they might commit—generally
shopping and entertainment areas (Brantingham & Brantingham, 1995). For instance, a

potential offender might go to a crowded shopping mall for new clothes but find ample
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opportunity for muggings or shoplifting. An offender might also find criminal opportunity in a
stadium full of rowdy football fans, who, due to alcohol consumption and team allegiance, are
more inclined to brawl and are less alert of their surroundings.

The pathways between nodal points are settings conducive to crime, as well—and
specific offenses at that, namely property crimes: vehicle theft, burglary, and theft from
vehicles, in particular (Brantingham & Brantingham, 2013). Offenders tend to commit a criminal
act close to pathways—main roads anywhere or travel routes in their home area that become
familiar through their routine activities.

Research suggests that criminal events also concentrate where two or more land uses
converge—that is, where they form an edge, a change from one type of urban space to another
(e.g., residential to commercial)—because people have a decreased ability to identify who
belongs and who does not (Brantingham & Brantingham, 1995). Edges can thus mark areas of
territorial conflict between groups (Brantingham & Brantingham, 1993b, 2013; Reynald et al.,
2008; Clare et al., 2009). Edges represent an area in transition from one use to another (Song et
al., 2017) such as (but not limited to) distinct land bordering a river, houses behind a
commercial strip mall, a major roadway or railroad track.

Crime pattern theory has been used to guide research on factors that structure criminal
opportunities and events, ranging from events shaped by routine activities (Brantingham &
Brantingham, 1981b; Cohen & Felson, 1979), to time and distance of criminal opportunities
(Brantingham & Brantingham, 1981a; Wiles & Costello, 2000). Crime pattern theory argues that
crimes, the decision to commit crimes, and the process of committing crimes are patterned

(Brantingham et al., 2017).
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Offenders, like all people, have daily routine activities and movement patterns through
which they become familiar with and comfortable in their environment. This familiarity of place
is referred to as an “environmental backcloth” (Brantingham & Brantingham, 1993), a cognitive
landscape of the built environment by which an offender recognizes criminal opportunities and
can easily identify targets. This theory explains why crime concentrates in specific areas and
why targets might draw the attention of offenders through patterned, routine activities.

Routine activity theory and crime pattern theory are interrelated but offer different
explanations as to why crime occurs at specific locations. To explain crime at macro and micro-
levels, routine activity theorists focus on discouraging crime by handlers who supervise
motivated offenders, protecting suitable targets with capable guardians, and the use of place
managers to monitor the environment where offenders and potential victims converge
(Chamard, 2010). Crime pattern theorists focus on how offenders identify and gain access to
places to commit criminal acts. Taken together, these two theories help explain that specific
types of land use and facilities are associated with crime due to the routine activities associated
with them and the types of people they attract. The next chapter provides a literature review of
research that incorporates both theories to explain different aggregate levels of land use and

crime.
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CHAPTER 3
LITERATURE REVIEW

The subject of land use and criminal opportunity within the built environment has
captured the attention of scholars for decades. Early thoughts on this phenomenon date as far
back as the 1820s, when maps were first produced to display statistical information about
crime rates across regions (Guerry & Balbi, 1829). The early studies examined crime at the
macro-level, not only across regions, but also across cities and neighborhoods. Later, in the first
half of the twentieth century, Chicago School scholars drew attention to land use patterns and
crime concentration in a more localized area (Burgess, 1928; Park & Burgess, 2019; Shaw &
McKay, 1942). High crime concentrations emerged within city centers and industrial areas,
while single-family homes and suburban areas experienced fewer crime (Burgess, 1928). These
findings led to a shift in scholarly focus, from an aggregate to a micro unit of analysis of place-
based crime.
Land Use and Crime

Specific land use, movement about the environment, and designated activities at places
shape the distribution of crime (Brantingham & Brantingham, 1995). Land use categories
determine the types of facilities zoned for a location, which affects the frequency and content
of social interaction among people, that is, when and how people converge in space and time
(Corcoran et al., 2017; Stucky & Ostermann, 2009).

Commercial land use is more often associated with higher crime concentrations than
residential land use (Smith et al., 2000; Wuschke & Kinney, 2018). Regarding the relationship

between commercial and residential density and violent crime, Browning et al. (2010) found,
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using crime data, census data, and parcel data from Columbus, Ohio, that increased commercial
and residential land use was positively associated with violent crime, while lower rates of mixed
commercial and residential land use led to decreases in homicide and aggravated assault.

Stuckey and Ostermann (2009) found, using data from the Indianapolis Metropolitan
Police Department and the census, an association between higher violent crime counts and
commercial and high-density residential land use, while lower violence crime counts were
found at cemeteries and industrial properties. Their study is still one of the few that focused on
several different types of land use and crime, though | should note that it included an
examination of social disorganization theory, which uses socio-structural characteristics
(chronic poverty, residential mobility, and ethnic heterogeneity) of neighborhoods and
communities to explain crime. The theory is often used to emphasize that these socio-structural
characteristics shape the behavior of people; in the current study, however, | am restricting my
focus to the built environment and how the characteristics of place present opportunity
structures for criminal activity.

Different types of facilities also generate varying levels of crime. A facility is a place or
structure that serves a particular purpose (Eck & Weisburd, 1990)—public housing (shelter), a
school (education), a gym (health), a convenience store (food and goods), a bar (leisure). That
purpose, the facility’s size and functions, and the size and makeup of the group served
determine when and how crime concentrates in a specific place.

Larger facilities—public housing, schools, gyms, malls—bring larger groups of motivated
offenders and suitable targets together through daily routine activities. McNulty and Holloway

(2000) found that high-density government housing spatially anchors chronic poverty and crime

14



and that its location in already poor, disadvantaged neighborhoods contributes to further
disadvantage and increased violent crime via a “spillover” effect. However, Haberman et al.’s
(2013) research on public housing found that this is not always the case, that some
communities have lower robbery rates than their surrounding neighborhoods, suggesting that
some public housing design may allow for greater guardianship because of the high
concentration of residential units. Despite omitting physical design from their study, McNulty,
and Holloway (2000) do mention that it may play a role in crime. These divergent findings
warrant further research on physical design and guardianship, as some design features may
produce different levels of guardianship, regardless of neighborhood characteristics.

As for residential facilities, in Accordino and Johnson’s (2000) survey of the most
populated two hundred cities in the United States, they found that abandoned buildings were
the most problematic type of vacant property for most cities because of increased criminal
opportunity in the absence of capable guardianship (Cohen & Felson, 1978). Spellman’s (1993)
research on abandoned apartments and houses in Austin, Texas, found that 83% of them
displayed evidence of illegal use by multiple types of offenders, and crime rates were twice as
high in blocks with abandoned buildings.

Studies on schools suggest an association with higher neighborhood crime rates,
specifically burglary (Kautt & Roncek, 2007; LaGrange & Silverman, 1999; Roncek & LoBosco,
1983), because crime in and around schools has a spillover effect that influences crime beyond
the school environment (Willits et al., 2013). In an examination of the relationship between
primary and secondary schools and neighborhood burglary rates, Kautt and Roncek (2007)

found that the presence of an elementary school is significantly associated with higher burglary
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rates on nearby residential blocks, whereas Willits et al. (2013) reported no pattern of crime
near elementary schools, but found that blocks with high schools were 45% more likely to
report aggravated assaults, and blocks with middle schools were more likely to report 25%
aggravated assaults. Blocks with high schools also reported a 117% increase in larcenies. These
mixed findings may indicate a lack of, or different levels of, guardianship. In places where
burglary rates are high, houses may be left unattended, and schools may not be offering after-
school safe-key programs that allow for the direct monitoring of juveniles. Because crimes at
schools are often publicized by the media and politicians, schools themselves have been
branded as crime facilitators (Kautt & Roncek, 2007).

Malls serve multiple functions at once—shopping, dining, and entertainment—regularly
placing large, diverse groups of offenders and targets in close proximity to each other (Ceccato
et al., 2018; Groff, 2011; LaGrange & Silverman, 1999). While small businesses attract smaller
groups of people than larger facilities, in Fisher and Looye’s (2000) survey of four hundred small
businesses (manufacturing, wholesale trade, service, and retail) in six states, they found that
crimes within and against businesses were common, and that some businesses were more at
risk of specific types of crime than others. In particular, burglary, vandalism, and theft were the
most common crimes committed against a small business; retail was more likely to experience
at least one crime; manufacturing businesses experienced the highest frequency of acts of
vandalism, and these crimes did not appear to be random.

Fast food restaurants and convenience stores that experience high sales volumes have
also been linked to high crime, such as robbery (Askey et al., 2017). These busy activity nodes

draw a heavy influx of people—offenders and targets alike—that creates high sales volumes
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and provides an opportunity for motivated offenders to engage in criminal activity, particularly
if the perception of risk is low and if offenders congregate outside. Hipp et al. (2017) also found
that retail land use contributes to increased rates of robbery.

The commercial facilities that receive the most attention when it comes to crime are
those that serve alcohol. Bars range in size and function (e.g., drinking, dining, dancing), but
they all serve the purpose of leisure, bringing together diverse personalities with all manner of
cultural differences, most consuming alcohol, creating the potential for arguments that may
transpire to violence. Some bars draw specific people because of known criminal opportunity,
fueling violence in and around the physical location (Franquez et al., 2013; Madensen & Eck,
2008; Ratcliffe, 2012; Roneck & Bell, 1981; Roneck & Maier, 2008; Spicer et al., 2012). For
instance, Roneck and Bell’s (1981) research on bars in Cleveland, Ohio, found that blocks with
bars have significantly more crimes (for all crimes except rape) than blocks without. Replicating
that study (1981), Roneck and Maier examined seven index crimes and all violent crime over a
one-year period and found that, across all residential blocks, the number of bars on a
residential block have a statistically significant effect for each crime type analyzed. Ratcliffe’s
(2012) study on bars in Philadelphia found that crime is highly concentrated around bar
establishments themselves, and Sherman et al. (1989) found that liquor outlets are closely
associated with high concentrations, or “hot spots” of crime.

Parks and playgrounds have also been associated with crime and branded as activity
generators (Groff & McCord, 2012; Wilcox et al., 2004). Parks bring people together for the
purpose of leisure: families picnic together, kids play on playgrounds, and dogs run and chase

frisbees. Homeless encampments, drug markets, and gang members can take over these spaces
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(Groff & McCord, 2012), and some findings suggest an association between parks and an
increased risk of burglary in surrounding areas (Wilcox et al., 2004). In line with crime pattern
theory, parks have edges—an identified difference in characteristics from the surrounding
environment—which experience high crime rates, in part because they mark areas of potential
conflict where strangers may not be easily accepted or go unnoticed (Brantingham &
Brantingham, 1975, 1978b).

Crime Places

Before discussing crime places, it is important to define the concept of place. Over the
years, scholars have used the term to refer to neighborhoods, census tracts, blocks, street
segments, and addresses. But place is a portion of space, separate and distinct from space. In
other words, place is a fixed physical environment (Sherman et al., 1989).

Places have been identified by the following aspects of their nature and size: pooled
places, proximal places, and proprietary places (Madensen & Eck, 2013). Pooled places
represent larger socio-physical units, including neighborhoods, subdivisions, and census blocks.
Their boundaries are arbitrary and often fail to yield meaningful measurements of crime
concentrations in regard to place. Proximal places are sets of proprietary places close enough in
space to influence each other; they are located along streets and possess multiple owners.
While these locations are clearly defined and easily measurable, they often fail to identify
problematic proprietary places. Conversely, proprietary places are micro units found within
proximal places. These are specific addresses, buildings, and land parcels with distinct owners,
who have legal authority over their location’s function and impact crime through place

management. Proprietary places have distinct features: location, boundaries, function, control,
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and size (Eck, 1994). While popular images of a place involve a fixed location (e.g., house or
store), some places are mobile (e.g., buses, food trucks) (Eck, 1994). Most are micro-locations
(single addresses), but proprietary places can include stadiums and concert venues and are
rarely larger than a street block (Eck, 1994; Madensen, 2007).

Four types of proprietary places facilitate crime at place (see Figure 3.1). First is the
crime site, that is, where the crime occurs, easily depicted on a map. Second is the convergent
setting, a public place where offenders congregate or where criminals come together in space
and time (Felson, 2003). These locations are used for a wide variety of purposes, including
recruiting gang members or observation of nearby open-air drug markets. Third is the comfort
space, a private location controlled by offenders, typically hidden from the police, where
offenders stage for crimes and hide items to carry out said crimes (Hammer, 2011). These
locations may hold drugs or stolen property or provide a place to “just hang out” (Hammer,
2011). Fourth is the corrupting spot, typically a business of some sort, also hidden from the
police, that fosters crime at another location, such as a metal recycling plant that encourages

copper theft for monetary compensation (Madensen & Eck, 2013).
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Figure 3.1 Diagram of Crime Places
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(Madensen & Eck, 2013)

Q ’I\P Q
Proprietary Proximal Pooled
Places Places Places
(single address) (places that influence each other (large aggregate areas)
through close spatial proximity)

Crime Sites—micro places where crime occurs

Convergent Settings—routine public meeting places
(Felson, 2003)

| Comfort Spaces—otfender created private staging and SMu ;;tllyni‘% g
lounging locations (Hammer, 2011) Staging
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places (Madensen & Eck, 2013)

(Herold, 2018)

Research on crime places focus on the micro-location within the urban environment to
address specific places and the characteristics that promote or draw high concentrations of
criminal activity, or hot spots (Sherman et al., 1998). These areas have been defined at varying
levels: blocks (Weisburd & Green, 1994), clusters of blocks (Block & Block, 1995), and addresses
(Eck & Weisburd, 1995). While there is no common definition, Eck et al. (2005, p. 2) define a hot
spot as “an area that has a greater than average number of criminal or disorder events, or an
area where people have a higher-than-average risk of victimization.” In other words, hot spots

are places that receive a substantial concentration of police calls for service. Sherman et al.’s
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(1989) research on crime and place found that 3% of places produced 50% of calls for service
and that predatory crime, such as robberies, rapes, and auto theft, clustered at approximately
2% of places. Similarly, Weisburd et al. (2004) discovered that 4% to 5% of street segments
produce 50% of crime. Their findings demonstrate significant crime clustering at place,
reaffirming that crime is not random (Weisburd et al., 1992, 2004, 2012, 2014).

While current research explains that specific places are more criminogenic than others
(Weisburd et al., 1992, 2012, 2014; Sherman et al., 1989; Braga et al., 2010; Andresen &
Malleson, 2011; Curman et al., 2015; Hibdon et al., 2017), crime also concentrates in the same
location over time (Andresen, Curman, & Linning, 2017; Andresen, Linning, & Malleson, 2017).
Research from Vancouver, Canada, in particular, demonstrated that, despite a crime drop,
spatial stability remained over time (Andresen et al., 2017), confirming the law of crime
concentration (Weisburd et al., 2012).

Risky Facilities

Crime concentrates (Sherman et al., 1989; Weisburd, 2004, 2012). Otherwise known as
the 80/20 rule, a small proportion of proprietary places will produce the most crime (Clarke &
Eck, 2005; Eck et al., 2007). Meaning, a small percentage of places will produce the most calls
for police service.

Empirical evidence demonstrates that crime concentrates within specific land use
subtypes. However, a small proportion of proprietary places experience the most crime
(Brantingham et al., 1976; Eck, 2007; Madensen & Eck, 2013). As previously discussed, when
examining crime at the micro-scale (addresses) specific high crime places emerge. These high

crime places are “risky facilities” (Eck et al., 2007). Risky facilities are sets of homogenous places
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where crime clusters. More specifically, they are “a small proportion of the group of crime
places that account for the majority of crime experienced by the entire group” (Eck et al., 2007,
p. 226). This concentration of crime is represented as a J-curve (see Figure 3.2).

When Eck et al. (2007) examined varieties of crime concentrations at facilities they
found that crime is not evenly distributed. In Kansas, 20% of the bars account for 62% of the
calls for police services. In Connecticut, approximately 20% of stores contribute to 85% of the
shoplifting reports. In Florida, 20% of apartment complexes contribute to 47% of the crime.
After examining facilities more specifically, they found that 19% of motels contribute to about
51% of the calls for service. This concentration, or J-curve, appeared even after separating
these motels into locally owned and national chain categories, with each within-group category
demonstrating their own specific concentrations. Because this phenomenon is so common, it
has been designated the “iron law of troublesome places” (Wilcox & Eck, 2011). Meaning that a
few facilities at the left end of the distribution will experience many crimes. If a J-curve
distribution is not found in the current study examining facilities in Las Vegas, it will be the first

exception to this rule.
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Figure 3.2 J-Curve of Crime Concentration at Facilities
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Eck et al. (2007) states that risky facilities show up as hot spots on a crime map but
treating them as such could create a missed opportunity for revealing significant differences
between other members of the set of facilities. Knowing that risky facilities are hot spots
themselves allows for police and community resources to focus on prevention measures in a
specific location (Madensen & Eck, 2013). If a specific place within a group of facilities receives
more calls for service than others, place management practices may be at the center of the
problem. The place management concept, discussed in chapter 2, explains that assigned
individuals are responsible for controlling behavior at a specific place (Madensen & Eck, 2013).

In line with Eck’s (1994) contribution to routine activity theory, motivated offenders

capitalize on criminal opportunity when places are unprotected by managers, particularly if the
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place is known to have suitable targets. Offenders make choices about places based on
environmental cues developed through their routine activities. As such, some facilities may
draw more crime based on specific characteristics such as the lack of capable guardianship and
improper place management.

Understanding the impact of diverse types of land use and crime holds important
implications for shaping policy on urban planning/regeneration, crime prevention measures,
and policing. Some findings suggest that communities that suffer from depopulation and
deurbanization can experience initial increases in violence during revitalization periods
(Browning et al., 2010). This is because when revitalization efforts occur, streets and places
become more active with people, bringing with it greater chances of criminal activity. However,
Browning et al. (2010) found that commercial development and an increase in residential
properties can lead to greater guardianship, eventually decreasing violent crime. Other findings
suggest that high density housing produces more violent crime and produces a negative impact
in disadvantaged areas (Stucky & Osterman, 2009). Yet, industrial land use may serves as a
buffer against this violence.

While the impact of crime on diverse types of businesses suggest that the risks are not
evenly distributed (Eck, 2007; Fisher & Looye, 2000), being able to differentiate risky facilities
from broad hot spots can lead to focused crime prevention measures and greater community
partnerships with the police. A downturn in crime in some locations has already been
attributed to a greater police presence (Lum et al., 2011); Sherman, 1990; Stucky & Osterman,
2009), but because we know that crime is both rare and not distributed evenly (Sherman et al.,

1989), police can focus their resources on risky facilities.
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Review of the Original Study

Wuschke and Kinney’s (2018) study emphasized that the relationship between land use
and crime varies according to both crime type and scale of analysis. Their study used crime data
provided by a municipal detachment of the Royal Canadian Mounted Police in Coquitlam,
Vancouver, Canada, classified as property crimes (n=5,363) and crimes against persons (n= 989)
for 2008, geocoded to the address recorded as the event location. A property crime occurs
“when a victim’s property is stolen or destroyed without the use of or threat of force against a
victim” (nij.ojp.gov). Crimes against a person are crimes committed by applying direct physical
harm or force to another individual.

The city of Coquitlam provided the land use data, divided into seven broad land use
categories: residential; farm; commercial; stratified operational facilities area (SOFA: stratified
housing complexes); industrial; transportation, and utility (TCU); and civic, institutional, and
recreational (CIR: variety of land use types including parks, government buildings, schools, and
hospitals). Each unit was then classified into detailed subcategories within the broader land use
categories. Because of inconsistent recording practices for otherwise similar land use types
(e.g., shopping complexes with multiple owners versus one owner, condominiums with multiple
records, and apartments with one record per complex), all data were merged to one record
according to address and land use category to maintain consistency when comparing similar
property types.

The land use dataset was spatially joined by address to the crime dataset. Since the

focus of the study is to explore the relationship between specific land uses and crime, events
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that could not be directly linked to properties were removed from the study (Wuschke &
Kinney, 2018).

Their study examined crime counts, crime rates, and land use at multiple levels of
aggregation. Because Wuschke and Kinney’s (2018) study location is predominantly residential,
it is no surprise that a greater frequency of property crime fell in this land use category at the
macro-level of analysis (followed by commercial, then CIR). However, only 55% of property
crimes occurred on residential lots. Crimes against persons events followed trends similar to
the property crimes. All crimes against persons occurred on residential land use, commercial
land use, and CIR land use. In line with theory, crimes were not evenly distributed across the
three different land use categories.

The top five land use subtypes with the highest rates of crime events per lot were
identified in the meso-level within group analysis (see Tables 3.1-3.3). These within group
subclassifications represent actual use of land for each property. While the macro-level analysis
demonstrated that commercial properties experienced the most crime, the meso-level analysis
of within groups revealed that residential land use experienced greater crime rates. Wuschke
and Kinney (2018) also found that, in line with Weisburd et al. (2012), 26% of all property
crimes concentrated at 1% of residential addresses, and 21% of all crimes against persons
occurred on fewer than half of 1% of residential lots.

Commercial properties also exhibited high rates of crime. Both crimes against property
and crimes against persons were found to concentrate at regional shopping centers (Wuschke
& Kinney, 2018). They report that 34% of all property crimes and 27% of all crimes against

persons on commercial lots concentrated at five shopping complexes. In line with Weisburd et
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al. (2012), 44% of property crimes and crimes against person were found in only 2% of total

commercial lots.

Similar crime concentrations were revealed for CIR land use. While local hospitals,

recreational centers, and schools emerged as having higher property crime rates, hospitals and

schools emerged as having higher rates of crimes against persons. Once more in line with

Weisburd et al. (2012), Wuschke and Kinney (2018) found that 90% of all crime concentrated at

20% of CIR lots.

Table 3.1 Top Five Residential Land Use Subtypes Rank Ordered by Rates of Crime

Crimes against property

Mobile home park

Stratified rental apartments — frame
Multi-family apartment blocks
Strata lot residence (condo)
Multi-family — conversions

Crimes against persons
Mobile home park

Multi-fa
Multi-fa
Multi-fa

mily — garden apartments and row housing
mily —apartment blocks
mily — minimal commercial

2 Acres or more — manufactured homes

Table 3.2 Top Five Commercial Land Use Subtypes Rank Ordered by Rates of Crime

Crimes against property

Crimes against persons

Regional shopping centers
Theater buildings
Community shopping centers
Food markets

Hotels

Regional shopping centers
Theater buildings
Community shopping centers
Hotels

Motels and auto courts
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Table 3.3 Top Five Civic, Institutional, and Recreational (CIR) Land Use Subtypes Rank Ordered
by Rates of Crime

Crimes against property Crimes against persons

Hospitals Hospitals

Recreational and cultural buildings Educational institutions
Educational institutions Works yards

Works yards Recreational and cultural buildings
Recreational clubs Government buildings

When examining further crime counts across specific addresses, Wuschke and Kinney
(2018) found that among the top five address with the highest counts of crime against property
and persons, the city of Coquitlam’s regional shopping center emerged as the top single
address; 7% of property crimes and 4% of crimes against persons occurred at one single
address. This is no surprise as shopping centers are target rich locations drawing the attention
of motivated offenders.

In summary, their analysis across broad land use categories demonstrated that a
disproportionate rate of crimes occurred on commercial land use. At the meso-level, or within
group categories, residential land use experienced higher crime rates that were concealed in
the broad land use categories, in addition to shopping centers, hospitals, and schools (Wuschke
& Kinney, 2018). Likewise, when exploring single addresses the greatest concentrations were
found at a particular shopping mall.

Research Questions

This study highlights concentrations of crime associated with specific land use types and

addresses within Las Vegas, Nevada. Exploring two aggregate crime concentrations (i.e.,

property crimes and crimes against persons) at multiple spatial levels of analysis offers a more
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nuanced understanding of the local connections between crime and land use. To explore crime
concentrations at a variety of spatial levels in Las Vegas, Nevada, | present three research
guestions derived from Wuschke and Kinney’s (2018) study and previous research. The current
study seeks to answer the following research questions:

1: What top land use types and subtypes are associated with higher rates of property

crimes and crimes against person in Las Vegas?

Specific land use plays an important role in determining how, when, and by whom a
location is used. In the original study, a vast majority of the City of Coquitlam is zoned for
residential land use. Therefore, higher proportions of property crimes and crimes against
persons were identified in residential land use categories (followed by commercial and civic,
institutional, and recreational). However, in larger cities like Las Vegas, commercial properties,
such as casinos, draw a higher concentration of people, thereby placing more potential victims
in close proximity to motivated offenders (Smith et al., 2000). Additionally, Wuschke and Kinney
(2018) found considerable variation in rates of both property crimes and crimes against person
within the top three key land use classifications (residential, commercial, and CIR). While their
research found higher concentrations of crime on commercial and CIR land use, the current
study may demonstrate similar findings that suggest particular types of residential properties
have higher rates of criminal activity at the meso-level of analysis. Therefore, when exploring
broad land use categories, such as residential properties, we may find that condominiums
experience more property crimes than mobile home parks, while crimes against persons may

concentrate at an apartment complex. Likewise, we may also find that shopping centers
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experience more property crimes, whereas schools experience a high rate of both property
crimes and crimes against persons.

2: Does crime concentrate at specific addresses in Las Vegas? If so, does this change

over time?

Crime is rare (Kinney et al., 2008), but when it does occur, it does not concentrate
uniformly. As such, the top single address for both property crimes and crimes against person is
expected to emerge, as seen in the original study. Additionally, a small proportion of addresses
associated with a large proportion of property crime and crimes against persons have shown to
remain stable over time. This analysis will extend the original study by exploring the stability of
crime concentration over a three-year time frame, compared by year.

3: Within groups of similar facilities, does a small proportion of the group account for

the majority of crime?

Empirical evidence demonstrates that within groups of similar facilities (e.g., bars,
apartments, hotels), a small proportion of the group accounts for the majority of crime
experienced by the entire group (Eck et al., 2007). These “risky facilities” represent the form of
a J-curve in a bar graph, confirming the small proportion of the group hypothesis. This analysis
and findings will extend the original research by identifying the degree to which crime

concentrates across risky facilities in Las Vegas.
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CHAPTER 4
METHODS

This is a study of crime concentrations and land use in Las Vegas, Nevada. It replicates
and extends Wuschke and Kinney’s (2018) research on the built environment, land use, and
crime to explore local connections between land use in a large urban environment and two
crime categories: property crimes and crimes against persons. This chapter overviews the data
and methods for this study. The first section provides a detailed description of the study site in
Las Vegas, Nevada. This is followed by a description of the land use data obtained from the
Clark County Assessor’s (CCA) Office and includes land use codes, categories, and definitions.
The information is compared to Wuschke and Kinney’s (2018) original land use definitions. A
description of the crime data collected from the Las Vegas Metropolitan Police Department
(LVMPD) is presented following the definitions. This chapter concludes with a discuss merging
the two datasets to explore the connection between crimes against property and crimes
against persons and specific land use.
Study Site

The current study is conducted in Las Vegas, Nevada. Las Vegas is internationally known
as the entertainment capital of the world, drawing 42 million tourists per year to its resort
corridor (lvcva.com). Las Vegas, Nevada, is located within Clark County in the southwest region
of the United States. Also situated within Clark County is Moapa, Moapa Valley, Mesquite,
Bunkerville, North Las Vegas, Henderson, Nelson/Boulder City, Good Springs, Searchlight, and
Laughlin. While Clark County covers seven percent of the state’s land mass, it holds 74% of the

state’s roughly 2.2 million residents.
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The greater Las Vegas metropolitan area is home to over 1.7 million residents and
experiences an average 3% yearly influx of new residents. The Las Vegas metropolitan area
spans 476 square miles (populationstat.com). When most people say Las Vegas, they typically
are referring to the resort corridor known as “the strip” or Las Vegas Boulevard, a 4.2-mile
unincorporated area of Enterprise, Winchester, and Paradise (worldpopulationreview.com).
Excluded from the study are the surrounding areas of Moapa, Moapa Valley, Mesquite,
Bunkerville, North Las Vegas, Henderson, Nelson/Boulder City, Good Springs, Searchlight, and
Laughlin because they are outside LVMPD’s jurisdiction.

Guided by Wuschke and Kinney’s (2018) research on the built environment, this study
explores the connections between land use, property crimes, and crimes against persons.
Beginning with address-matched crime and land use data, this study explores the relationship
between the built environment and crime across multiple levels of aggregation—macro, meso,
micro—in Las Vegas, Nevada.

It is important to note that Las Vegas, Nevada, and the city of Coquitlam are different in
several aspects (see Table 4.1). First, the population of Las Vegas is larger than the City of
Coquitlam. Second, there are a substantial number of businesses in Las Vegas that operate on a
24-hour basis. Businesses that hold gaming licenses such as restaurants and cocktail lounges
(n=886) are required to remain open 24-hours. This provides a 24-hour opportunity for
motivated offenders to come in contact with a potential target. Third, Las Vegas has more
casinos per capita than any other city in the world. The casinos provide a rich environment for
victimization of both property and persons. Additionally, Las Vegas is promoted as “Sin City,”

where “what happens in Vegas, stays in Vegas.” Fourth, Coquitlam has a higher percentage of
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married couples with children. Research indicates that marriage has a strong effect on
desistance of crime (Sampson et al., 2006). This, coupled with the target rich environment of
casinos, may contribute to greater crime rates in Las Vegas. Fifth, the racial distribution
between the two cities differs in several aspects. Whereas both cities are predominantly white,
Las Vegas has a more diverse population with a greater percentage of residents who identify as
Black, other, or mixed race, and pacific islanders. Sixth, the median income is greater in
Coquitlam, which is also reflected in housing prices and ownership (based on 100, 000 residents

per capita).

Table 4.1 Demographics

Las Vegas Coquitlam
Population 641,903 140,028
Area 141.8 mi? 47.22 mi?
Median Age 37.8 40.7
Married Couples 48.3% 76%
White 61.88% 47.6%
Black or African American 12.23% 1.1%
Other race 12.12% 0.2%
Asian 6.86% 10.1%
Two or More Races 5.15% 1.7%
Native American/Aboriginal 0.95% 2.8%
Native Hawaiian or Pacific Islander 0.80% N/A
Families With Kids at Home 31.9% 51%
Median Household Income 56,354 74,383
Home Ownership 101,481 36,785

(*15,809) (*26,269)
Renters 72,269 14,540

(*11,258) (*10,383)
Average Housing Price 364,900 866,539

*Standardized per 100,000 residents
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Data Collection

Data in this study are collected from two sources: the Clark County Assessor’s Office and
the Las Vegas Metropolitan Police Department. The specific data collected are Clark County’s
parcel data, including tables that contain land use codes. Police data for property crime and
crimes against persons were collected for 2018, 2019, and 2020.
Land Use Data

The Clark County Assessor’s Office provided a shapefile for its land use data. A shapefile
is a format for storing geometric location and attribute information for geographic features
(ArcGIS.com). This agency is responsible for identifying, listing, and valuing all property subject
to taxation within Clark County in addition to placing value on personal property, including
large and small business, manufactured homes, aircraft, and any taxable personal property
(clarkcountynv.gov). The Clark County Assessor’s Office classifies land use into nine major
categories (see Tables 4.2) and 138 detailed subcategories (see Table 4.3 through 4.9). Clark
County’s over 800,000 parcels are divided into 29 different residential land uses and 44

different commercial land uses.
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Table 4.2 Las Vegas Land Use Codes, Categories, and Definitions

Land Use Code

Land Use Category Definition

Category 1

Category 2

Category 3

Category 4

Category 5

Category 6

Category 7

Category 8

Category 9

Vacant

Single Family
Residential

Multi-Residential

Commercial

Industrial

Rural

Transportation,
Communication,
Utilities

Mines

Special Purpose

Parcels of land which no improvements exist.

Parcels of land upon which improvements are used
as a dwelling for one family.

Parcels of land upon which improvements are
designed for residential use by more than one
family.

Parcels of land upon which improvements are used
for the sale of goods and/or services or for the
provision of community services, including
recreational uses.

Parcels of land upon which improvements are used
for the production and fabrication of durable and
nondurable goods or products, for sales, service, or
rental of heavy equipment or warehousing/storage
facilities.

Parcels used in the production of crops or livestock,
open space qualified properties, or parcels in
remote areas with low population density.

Property used in or as a necessary adjunct to the
provision of public services. The public services
include transportation (i.e., airports),
communications (i.e., phone companies) and other
utilities (i.e., gas, electric, water, sewer).

Property used in the extraction of minerals from the
earth.

Special purpose or special use properties are also
known as limited-market properties and include
structures with unique designs, special construction
materials, or layouts that restrict their functional
utility to the use for which they were originally built.
This includes parks, cemeteries, hospitals, and
nursing homes.

(tax.nevada.gov)
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Table 4.3 Within Land Use Tables: Single Family Residential

Category 2 Series: Single Family Residential

Use Code Primary Use Description

20.110 Single Family Residential

21.150c SFR Unit in multi- unit building. Apartment use. Condo ownership
21.170c SFR Unit in Multi Unit Bldg. Condo Ownership

22.110 Manufactured Home Converted to Real Property. SFR

23.185 Manufactured Home. Estates

23.188 Manufactured Home. Non-Estates

24.150 SFR Unit/Row House. Townhouse. Apartment Use

24.150c SFR Unit/Row House. Townhouse. Apartment Use. Condo Ownership
24.160 SFR Unit/Row House. Townhouse

24.160c Res Unit/Row House. Townhouse. Condo Ownership

26.110 SFR - Auxiliary Area. Secondary parcel from a split lot

27.100 SFR - Common Area

27.195 SFR - Improved Common Area

28.199 Residential Minor Improvements. Enclosed Structures

28.710 Residential Minor Improvements. Miscellaneous

29.110 Mixed Use with SFR as primary use

Table 4.4 Within Land Use Tables: Multi- Residential

Category 3 Series: Multi- Residential

Use Code Primary Use Description

30.120 Multi Family Res: Duplex

31.110 Multi Family Res: Two SFR Units

32.100 MFR 3 to 4 Units. Multiple Buildings

32.130 MF Res 3 to 4 Units. Main bldg. Triplex

32.140 MF Res 3 to 4 Units. Fourplex

32.140c MFR 3 to 4 Units. Fourplex. Condo Ownership
33.100 MFR 5+ Units Low Rise (1-3 Story). Multiple Buildings
33.150 MFR 5+ Units Low Rise Apartments (1-3 story)
34.150 MFR 5+ Units High Rise Apartments (4+ story)
35.180 Manufactured Home Park 10+ units

36.100 MFR - Auxiliary Area; Secondary Parcel

37.100 Common Area - Multi Family

39.100 Mixed Use with Multi Family Res as primary use
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Table 4.5 Within Land Use Tables: Commercial

Category 4 Series: Commercial

Use Code Primary Use Description

40.230 General Commercial. Heavy Equipment

40.330 General Commercial. General Services

40.330c General Commercial. General Services. Condo Ownership
40.340 General Commercial. Entertainment

40.345 General Commercial. Recreational

40.350 General Commercial. Regional Shopping Center

40.355 General Commercial. Neighborhood Shopping Center

40.358 General Commercial. Retail Stores and Shops

40.359 General Commercial. Miscellaneous Wholesale and Retail
40.360 General Commercial. Restaurant and Cocktail Lounges

40.365 General Commercial. Food and Beverage Businesses

40.370 General Commercial. Automotive

40.375 General Commercial. Service Stations

40.378 General Commercial. Building and Construction

40.380 General Commercial. Recreational Vehicle Parks

40.399 General Commercial. Other Commercial

41.335 Offices, Professional and Business Services

41.335c Offices, Professional and Business Services. Condo Ownership
41.338 Offices, Professional and Business Services. Financial

41.410 Offices, Professional and Business Services. Schools

41.420 Offices, Professional and Business Services. Religious

41.430 Offices, Professional and Business Services. Library and Museum
41.450 Offices, Professional and Business Services. Labor, Fraternal, and Social Organizations
41.460 Offices, Professional and Business Services. Government Facilities
42.310 Casino or Hotel Casino. Hotels - Class 1 Resort

42.311 Casino or Hotel Casino. Hotels - Class 2

42.312 Casino or Hotel Casino. Hotels - Class 3

42.325 Casino or Hotel Casino. Casinos

43.178 Commercial Living Accommodations. Timeshare - Single Unit
43.179 Commercial Living Accommodations. Timeshare — Multiple Units
43.320 Commercial Living Accommodations. Deluxe Motels

43.321 Commercial Living Accommodations. Motels

44.470 Commercial Recreation. Non-Profit Entertainment and Rec Facilities
45.346 Golf Course. Public

45.347 Golf Course. Semi-Private

45.348 Golf Course. Private

45.349 Golf Course. Resort

46.300 Commercial - Auxiliary Area

47.395 Commercial - Common Area

48.399 Minor Improvements on Commercial zoned land

48.720 Commercial Minor Improvements. Salvage

48.730 Minor Improvements on Commercial zoned land

49.330 Mixed Use with General Services Commercial as primary use
49.335 Mixed Use with Prof & Business Services Commercial as primary use
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Table 4.6 Within Land Use Tables: Industrial

Category 5 Series: Industrial

Use Code Primary Use Description

50.210 Light Manufacturing

50.210c Light Manufacturing. Condo Ownership
50.240 Light Manufacturing. Storage Facilities
51.200 Commercial Industrial

51.200c Commercial Industrial. Condo Ownership
51.250 Commercial Industrial. Mini-Warehouse
52.210 Heavy Manufacturing

56.200 Industrial Auxiliary Area

57.200 Industrial = Common Area

58.730 Industrial Minor Improvements

59.200 Mixed Use with Industrial as Primary Use

Table 4.7 Within Land Use Tables: Rural

Category 6 Series: Rural

Use Code Primary Use Description

60.510 Agricultural; Qualified. Livestock
60.520 Agricultural; Qualified. Farming
60.530 Agricultural; Qualified. Dairy

60.540 Agricultural; Qualified. Poultry
60.550 Agricultural; Qualified. Timber
60.560 Agricultural; Qualified. Orchard
60.570 Agricultural; Qualified. Horticulture
60.580 Agricultural; Qualified. Apiary (Bee Keeping)
61.500 Agricultural; Not Qualified

62.999 Open Space

66.999 Rural Use with Auxiliary Area

67.999 Rural Use with Common Area
68.999 Rural Use with Minor Improvements
69.999 Mixed Use with Rural as Primary Use
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Table 4.8 Within Land Use Tables: Communication, Transportation, Utilities

Category 7 Series: Communication, Transportation, and Utilities

Use Code Primary Use Description

70.610 Operating Communication, Transportation & Utility (state). Communication
70.620 Operating Communication, Transportation & Utility (state). Transportation
70.630 Operating Communication, Transportation & Utility (state). Utilities
71.610 Communication, Transportation and Utility (local). Communication

71.620 Communication, Transportation and Utility (local). Transportation

71.630 Communication, Transportation and Utility (local). Utilities

72.610 Communication

72.620 Transportation

72.630 Utilities

73.630 Alternative Energy

78.630 Locally Assessed Utility Use with Minor Improvements

79.630 Mixed Use with Locally Assessed Utility as Primary Use

Table 4.9 Within Land Use Tables: Special Purpose or Use Properties

Category 9 Series: Special Purpose or Use Properties

Use Code Primary Use Description

90.440 Parks for Public Use

91.330 Cemeteries

92.335 Hospitals and Skilled Nursing Homes

93.420 Special Purpose, Limited-Market Properties

93.430 Special Purpose, Limited-Market Properties. Library and Museums
93.450 Special Purpose, Limited-Market Properties

93.460 Special Purpose, Limited-Market Properties. Government Facilities
93.470 Special Purpose, Limited-Market Properties

96.400 Special Purpose Auxiliary Area

97.400 Special Purpose Common Area

98.400 Special Purpose Minor Improvements

99.400 Mixed Use with Special Purpose as Primary Use

99.999 Mixed Special Purpose/Other

Table 4.10 contains land use comparisons between Las Vegas and Coquitlam. To remain

as true to the original study as possible, the “mine” land use category was excluded from the
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current study and Las Vegas’s Industrial, Transportation, Utilities, and Communication land uses
will serve as the proxy for Industrial, Transportation, Utility (TCU) in the Coquitlam study.

Each record was contained within the provided County Assessor’s shapefile. Because
this study examines crimes at parcels, a geolocator was obtained by the Clark County Assessor’s
Office. The geolocator was uploaded to the map to remap crimes to specific parcels based on
the recorded address. The land use dataset was spatially joined with the crime dataset based
on address using the joins and relates function in ArcGIS Pro. ArcGIS Pro is a desktop
geographical information system used for the purposes of exploring, visualizing, and analyzing
spatial information. For the purposes of this study, the macro-level analyses include broad land
use categories (or one of seven land use categories). The meso-level analyses include within
category variations (or subgroups of land use), and the micro-level analyses include specific

addresses.
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Table 4.10 Land Use Comparisons and Definitions

Coquitlam, Vancouver,
Canada, Land Use

Definition

Las Vegas, Nevada,
United States, Land
Use

Definition

Residential

Stratified Operational
Facilities Area (SOFA)

Commercial

Industrial

Transportation,
Communication, Utility
(TCU)

Civic, Institutional,
Recreational (CIR)

Farm

Single structure and
having one owner.

Common properties
within stratified
housing complexes
Retail, office, and
mixed use

Manufacturing or
processing activity

Transportation,
Communication, and
Utilities

Broad category of land
use types, including
park spaces,
government buildings,
schools, golf, and
hospitals, healthcare,
jails, etc.

Crop production,
livestock farming, and
dairying

Single-Family
Residential

Multi-residential

Commercial

Industrial

Transportation,
Utilities, and
Communication
(TCu)

Special Purpose or Use
Properties
(CIR)

Rural

Residential property
that serves the primary
purpose of providing a
permanent dwelling for
one family

Duplex, condos,
apartments,
multifamily units
Entertainment, retail,
office, casinos, mixed
use

Production and
fabrication of durable
and nondurable goods
or products, for sales,
service, or rental of
heavy equipment or
warehousing/storage
facilities
Transportation,
Communication,
Utilities, Alternative
Energy (warehouses,
manufacturing,
commercial industrial)
Parks for public use,
cemeteries, hospitals
and skilled nursing
homes, library and
museums, government
facilities

Livestock, farming,
dairy, poultry, timber,
orchard, open space

(Lasvegasnevada.gov, 2021)
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Crime Data

Crime data for 2018, 2019, and 2020 was obtained from the Las Vegas Metropolitan
Police Department (LVMPD). In an International Journal of Geo-Information study examining
the effect of land use and crime, Matijosaitiene et al. (2019) noted that the three-year time
frame is the most commonly used time frame when addressing crime and urban planning. They
state that “crime data for 2—3 years is considered enough data for crime analytics and
predictions/forecasting, especially when the crime is analyzed in terms of urban planning”
(Matijosaitiene et al., 2019, p. 3). As such, | used a three-year time frame to assess stability of
crime for the current study.

LVMPD serves the city limits and Clark County, Nevada. Because most of Clark County’s
population resides in the Las Vegas Census County divisions, the surrounding areas of Moapa,
Moapa Valley, Mesquite, Bunkerville, North Las Vegas, Henderson, Nelson/Boulder City, Good
Springs, Searchlight, and Laughlin are excluded. After eliminating these surrounding areas, the
jurisdiction of interest for this study represents 520,643 parcels. The LVMPD area command

coverage was provided in a shapefile (as seen in Figure 4.1).
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Figure 4.1 LVMPD lJurisdiction
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To replicate Wuschke and Kinney’s (2018) study, | included all property crimes and

crimes against persons from the data that could be geocoded to specific addresses. These serve

as the dependent variables.
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Table 4.11 2018 Crime Data

Crimes against property n Crimes against persons N
Burglary 8167 Aggravated assault 2396
Larceny-theft 19011 Sexual assault 796
Motor vehicle theft 5043 Murder 100
Robbery 1293

The crime report data used in this research includes only recorded crime incidents.
While LVMPD receives over one million calls for service annually, only about 40,000 recorded
crime incidents are documented yearly. Crime reports are generated when a police officer
responds to a call for service and an official report is recorded. Because crime reports do not
include unfounded incidents, they are considered a more reliable form of data for the
examination of crime and land use.

Merging Datasets

To explore the connection between land use and crime, land use data was spatially
joined to crime records (the address recorded as the event location). Merging the two datasets
matched crime event addresses with land use classifications to provide rich details of crime
events and their locations. LVMPD’s jurisdiction was then clipped to the parcel and crime data,
and any outlying parcels and crimes were removed.

In the original study, Wuschke and Kinney (2018) argued that because each property is
listed as a unique record, it would result in different recording practices for similar land use
types. For instance, shopping complexes with one owner are listed as one record, whereas
complexes with individually owned units resulted in separate records for each property. To
maintain consistency across similar land uses, they merged data according to land use and

address category to produce one record for each land use at a given address. For example, if a
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shopping complex had multiple storefronts for lease, each event at a leased space, rather than
the shopping complex as a whole, counted as a unique crime record. To maintain consistency,
the shopping complex as a whole was considered commercial land use and crime counts were
aggregated to the specified land use. Likewise, because each building or individual condo in a
condominium complex can be separately owned, the crime count within the condominium
complex was considered the crime count for the specified land use, not for the individual unit.
Therefore, all data were merged to one record according to address and land use category to
maintain consistency when comparing similar property types.

LVMPD uses Geographical Information Software (GIS) to geocode their crime incidents.
As such, all data were provided in a shapefile. Data provided for 2018 included 48,457 property
crimes and crimes against persons. Because LVMPD geocodes crime to the street centerline
using X Y coordinates, the data for this study was manually rematched from the X Y coordinates
to the corresponding parcel address (using a geolocator provided by the county assessor’s
office) in ArcGIS Pro 2.8.0. To ensure geocoding accuracy, crime address data were manually
cleaned to remove errors in street name, number, street type, and direction. The assessor’s
geocoded parcel data was spatially joined to the crime data in LVMPD’s jurisdiction. All events
that fell outside of LVMPD’s jurisdiction, any offense that did not have an address (intersection,
or unknown), and any offense that occurred at an area command or detention center were
removed. Crime that fell on land use classified as vacant and mines were also removed, leaving
29,853 property crimes and 4,167 crimes against persons (60% of total incidents). Once crimes

were geocoded to the parcel and the crime tables were joined to the assessor’s data, lots
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without assigned parcel numbers were removed from the dataset resulting in a total of 433,515
parcels (83% of total parcels).
Analytical Plan

This study explored land use and crime rates at the macro (broad land use), meso
(subgroups within broad land use categories), and micro (addresses) level using ArcGIS Pro
2.8.0. Rates were derived from frequencies of crimes per lot using SPSS 27. To calculate a rate,
one variable was used to determine the difference between the value of another variable. In
this case, the number of crimes in an area was divided by the number of parcels in the assigned
land use category.

To address which top land use types are associated with higher rates of property crimes
and crimes against person in Las Vegas, | explored rates of crime against property per lot and
rates of crime against persons per lot across the seven broad land use categories in Las Vegas
(e.g., single family residential; multi-residential; commercial; TCU; special purpose (CIR); and
rural) in SPSS 27. In line with the original study, the top three broad land use categories that
emerged with the highest crime counts were mapped for display and drove the subsequent
analysis of within land use crime patterns. While crime rates in the original study were highest
at residential, commercial, and CIR land use categories, | anticipated that rates could differ
given the differences between cities examined.

The top three land uses associated with higher rates of both property crime and crimes
against persons directed subsequent analysis at the meso-level. Using SPSS 27, this analysis
explored how crime against property and crimes against person concentrate per lot across the

within land use categories in Las Vegas. Within the top three broad land use categories of the
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original study, five land use subtypes emerged with the highest rates of both property crimes
and crimes against persons per lot. In line with the original study, | identified the top five land
use subtypes with the highest rates of crime events per lot in Las Vegas.

Drawing from the meso-analysis, my micro-level analysis explored the land use of the
top five addresses with the highest counts of property crimes and crimes against persons by
examining the frequency of crime counts per address. In line with previous research, analysis at
the micro-level will produce further clarity of local hot spots that the macro- and meso-level
analyses concealed. Because crime is known to concentrate temporally, | examined the stability
of crime concentration in Las Vegas over a three-year timeframe. To determine the stability of
crime at a place, | conducted a growth curve analysis using Mplus 8 software to trace crime
trend changes over time for the top two land use categories with the highest crimes counts
against property and persons.

A growth curve analysis is a statistical method for analyzing change over time (Frey,
2018). Data is collected from multiple time points to explore crime trends over time, and any
variations in those changes. For the purposes of this dissertation, growth curve analysis focuses
on the similarities between, and differences among, the top two land use categories.

Using the micro-level analysis results, | also explored within group variation to
determine if a small proportion of the group (risky facilities) accounts for the majority of the
crime in Las Vegas. Once the facility type with the greatest number of crimes over a one-year
timeframe was identified, all those facilities across the study area were rank ordered based on

facilities with the most amount of crime to those with the least amount of crime (Eck et al.,
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2007). | conducted this analysis to determine if results would be consistent with the “iron law of

troublesome places” (Wilcox and Eck, 2011).
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CHAPTER 5
FINDINGS
This study focused on the relationship between land use and crimes against property
and persons. More specifically, analyses sought to answer the following questions:
1. What top land use types and subtypes are associated with higher rates of property
crimes and crimes against person in Las Vegas?
2. Does crime concentrate at specific types of addresses in Las Vegas? If so, does this
change over time?
3. Within groups of similar facilities, does a small proportion of the group account for the
majority of crime?

The data required for these analyses consist of parcels provided by the Clark County
Assessor’s Office and crime data from LVMPD for 2018, 2019, and 2020 as mapped in ArcGIS
Pro. A series of cross tabulations were conducted to examine the frequency at which property
crimes and crimes against persons occurred. Rates were then derived from the frequencies of
crimes and number of parcels in a given category. To extend the original study, | explored
changes in crime percentages over time at addresses that emerged with the highest property
crimes and crimes against persons using a growth curve model. | also examined whether some
places that emerged as the having the highest counts of crime against property and persons are
more “risky” than others within homogonous sets of facilities by (a) grouping similar facilities
according to land use category and (b) rank ordering them by those who experience the most

crime to those that experience the least crime.
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Land Use at the Macro-Level

Once the data were manually cleaned, tables from the County Assessor’s Office were
joined to the crime and parcel data to provide greater land use details. After land use
information was joined to the parcels, data were exported into tables using the table to Excel
function in ArcGIS Pro. The Excel table was uploaded to SPSS to analyze frequencies and rates
of crimes against property and persons across land use categories (table 5.1). Specifically, |
aimed to determine what top land use types and subtypes are associated with higher rates of
property crimes and crimes against persons in Las Vegas. The results follow.

Illustrated in Table 5.1, 95% of parcels within LVMPD’s jurisdiction are classified as single
family residential. A smaller proportion of LVMPD’s jurisdiction are classified as commercial
(3.42%) and multi-residential (1.38%). A significantly smaller proportion of parcels fall into less
than one percent of the total lots classified as industrial, TCU, CIR, or rural. Crime trends against
property follow a similar pattern with most events occurring on commercial land use, single
family residential, and multi-residential properties. When examining criminal events per lot,
however, a more detailed picture emerges. While a vast majority of parcels in LVMPD’s
jurisdiction are single family residential lots, these lots only experience 36.88% of property
crimes (.03 crimes per lot). In comparison, TCU, industrial, and commercial lots experience a
disproportionate amount of property crime per lot. Even though single-family residential lots
make up the majority of LVMPD’s jurisdiction, TCU lots experience more property crimes (.98
per lot).

Crimes against persons occurred less often than property crimes with trends that differ

from property crimes. Within LVMPD’s jurisdiction, .29 crimes against persons per CIR lot
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occurred compared to .17 crimes against person per multi-residential lot, and .11 crimes
against person per commercial lot. In order of magnitude, violent crime rates are greater on
CIR, multi-residential, commercial, rural, industrial, TCU, and single-family residential

properties.

Table 5.1 Macro-Level Analysis: Crimes Against Property and Crimes Against Persons by Broad
Land Use Category

Land use Lots % Of Crimes % Of Crimes Crimes % Of Crimes
all lots against  crimes against  against crimes  against
property against  property persons against persons

property /lot persons /lots

Single residential 411,41 95 11,010 36.88 .03 1373 32.94 .00

5
Commerecial 14,830 3.42 13711 46.00 .92 1660 39.84 A1
Multi-residential 5,978 1.38 4,040 13.53 .67 1049 25.17 A7
TCU 543 13 518 1.74 .98 8 .19 .01
Industrial 500 .115 475 1.60 .95 36 .86 .07
CIR 235 .05 98 .33 42 40 .96 17
Rural 14 .00 1 .00 .07 1 .18 .07
Grand Total 433,51 100.00 29,853 100.00 4,167 10 ** .60

5

**This number only represents the total of the column.

Macro-level trends in LVMPD’s jurisdiction show that over 99% of land use is designated
as single family residential, commercial, and multi-residential, with over 96% of property crimes
and crimes against persons occurring on these properties. But as Table 5.1, demonstrates,
crimes are not evenly distributed across categories. Crimes against property clearly occur more

often than crimes against persons. Compared to residential properties, TCU, industrial, and

51



commercial properties have a disproportional crime rate per lot, as do CIR and multi-
residential.

Maps are displayed using the Local Moran’s | function in ArcGIS Pro. Local Moran’s | is a
statistical analysis used to identify spatial clusters with high or low values and spatial outliers
within a defined geographical location. This type of analysis allows for the identification of
significant spatial clustering around an individual location (Anslen, 1995). Local Moran’s | relies
on Local Indicators of Spatial Association (LISA), which has two properties: (1) a statistic for
each location, and (2) the sum of a local statistic. By examining the statistic for each location
and the sum across locations, clusters of High-High, High-Low, Low-Low, and Low-High are
identified. This is used as the basis of the null hypothesis of no local spatial association.

The first three maps (Figures 5.1-5.3) display the spatial distribution of crimes against
property according to the top three broad land use categories identified in Table 5.1. The
subsequent three maps (Figures 5.4-5.6) display the spatial distribution of crimes against
persons. The concentrations depicted within land use types reveal differences according to
crime type. While the spatial distribution for crimes against TCU are highly concentrated,
crimes against industrial land use are more disbursed across Las Vegas. This dispersion is also
prevalent when examining crimes against property on commercial land use.

As for crimes against persons, the spatial distribution shows some similarities to
property crimes. The spatial distribution of crimes against persons on CIR land use displays
dispersion but with a high concentration in one location. However, crimes against persons on
multi-residential land use are more disbursed across Las Vegas. Still, when examining crimes

against persons on commercial land use, they concentrate in an area close to Las Vegas
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Boulevard (the “strip”). Macro-level results show that property crimes and crimes against
persons cluster on TCU, CIR, and commercial land use. These maps illustrate that there may be

further clustering within land use categories. This finding directs subsequent analyses.

Figure 5.1 Spatial Distribution of Crimes Against Property on TCU Land Use
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Figure 5.2 Spatial Distribution of Property Crimes on Industrial Land Use
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Figure 5.3 Spatial Distribution of Property Crimes on Commercial Land Use
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Figure 5.4 Spatial Distribution of Crimes Against Persons on CIR Land Use
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Figure 5.5 Spatial Distribution of Crimes Against Persons on Multiresidential Land Use
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Figure 5.6 Spatial Distribution of Crimes Against Persons on Commercial Land Use
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Meso-Level Analysis: Within Category Variation
Macro-level analysis displayed a connection between crime and broad land use
categories. While the density maps also suggest that variation exists within these broad land
use categories, are these concentrations evident when exploring within land use categories?
To answer this question, the geospatial dataset was exported from ArcGIS Pro in the form of an
Excel table using the table to Excel function. The Excel table was then uploaded into SPSS. In
SPSS, crosstabulations were run to explore the frequency of crimes for each within land use
category. Tables 5.2 through 5.7 illustrate variations in crimes against property and persons

within the top broad land use classifications (TCU, industrial, CIR, multi-residential and

commercial). Each of the following tables displays the top five land use subtypes with the
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highest rates of crime per lot (identified at the macro-level) in order of crimes against property
followed by crimes against persons. The land use classifications are determined by the Clark
County Assessor’s Office. While the vast majority of Las Vegas consists of residential lots (n=
411,415; multi-residential n=5,978), a different picture emerges when exploring within land use
categories. As depicted in Tables 5.2 and 5.3, not all TCU properties and CIR experience a low
crime rate. Tables 5.4 through 5.7 also demonstrate variation between commercial, industrial,
and multi-residential land use subtypes.

In Table 5.2, findings reveal that the transportation land use subcategory displays high
concentrations of crimes against property per lot. Transportation land use is defined as aircraft,
railroad, bus, taxicab, truck and marine terminals and depots, freight docks, storage compound
and other related facilities in Las Vegas. While crimes concentrate at one crime per lot on
transportation land use, crime is also disproportionately concentrated within communication
and utilities subgroup land use categories.

There is a considerable amount of variation in crimes against persons per CIR lot (Table
5.3) within the subgroup categories. Public use parks land use and hospitals have a
disproportionate number of crimes against persons. CIR lots are also referred to as special
purpose lots in Las Vegas. Special purpose, as defined by the Clark County Assessor’s Office,
applies to limited-market properties, and generally includes structures with unique designs,
special construction materials, or layouts that restrict their functional utility to the use for

which they were originally built.
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Table 5.2 Top Five TCU Land Uses, Sorted by Rate of Crimes Against Property

Land use subcategory Lots % Of Crimes % Of Crimes
TCU against  crimes  against
lots property onTCU property
(n=543) lots / lot

(n=518)

Transportation 505 93.00 500 96.53 1

Utilities 14  2.58 11 2.12 .79

Communication 8 1.47 7 1.35 .88

Alternative energy 5 0.92 0 0 0

Operating Communication, Transportation & 2 0.37 0 0 0

Utility

Total 543 100 518 100

Table 5.3 Top Five CIR Land Uses Sorted by Rate of Crimes Against Person Per Lot
Land use subcategory Lots % Of CIR lots  Crimes % Of crimes  Crimes
(n=235) against onCIR lots  against
property  (n=87) property/
lot

Public use parks 151 64.26 75 86.20 .50

Hospitals/nursing home 73 31.06 9 10.34 12

Special purpose 6 2.55 3 3.45 .50

Special purpose, minor 3 1.27 0 .00 .00

improvements

Special purpose, limited 2 .85 0 .00 .00

market

Total 235 100 87 100

Las Vegas’ commercial lots (Tables 5.4 and 5.5) display the highest counts of crime

compared to other land use types. Commercial parcels, as defined by the Clark County

Assessor’s Office, are parcels of land upon which improvements are used for the sale of goods

and/or services or for the provision of community services, including recreational uses. Upon

examining within group variation, crimes against property occur more often at class 1 resorts.
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Class 1 resorts are defined as hotel accommodations with elaborate grounds. They may include
some or all of the following features: shops, gaming (gambling), restaurants, bars, pools, tennis
courts, golf course, or other facilities normally associated with resort hotels. Millions of visitors
a year are drawn to Las Vegas’s class 1 resorts making this a target rich environment.
Commercial lots also experience a substantial amount of crime against persons. While retail
shopping centers have a greater count of crimes against persons, restaurants and cocktail

lounges have the highest rate per lot.

Table 5.4 Top Five Commercial Land Uses, Sorted by Rate of Crimes Against Property Per Lot

Actual land use subcategory Lots % Of Crimes % Of crimes  Crimes
commercial against on against
lots property commercial property/
(n=14,830) lots lot

(n=13,711)

Hotel, class 1 resort 3,964 26.73 3,693 24.53 .93

Retail store shopping 3,611 24.35 3,165 23.10 .876

Neighborhood shopping center 1,644  11.09 1,444 10.53 .878

Hotel, class 2 915 6.17 844 6.16 .922

Office professional 904 6.10 832 6.07 .920

Total 11,038 *74.44 9,978 *70.39

*These do not total 100% because only the top five land use subcategories are being examined.

61



Table 5.5 Top Five Commercial Land Uses, Sorted by Rate of Crimes Against Person Per Lot

Land use subcategory Lots % Of Crimes % Of Crimes
commercial against  crimes on against
lots (n= person commercial person/
14,830) lots (n= lot

1,597)

Retail store shopping 3,611 24.35 446 27.93 12

Hotel, class 1 resort 3,964 26.73 271 16.97 .07

Restaurants and cocktail lounges 590 3.98 119 7.45 .20

Neighborhood shopping center 1,644  11.09 200 12.52 12

Motel 705 4.75 117 7.33 17

Total 10,514 *70.90 1,153 *72.20

* These do not total 100% because only the top five land use subcategories are being examined.

Las Vegas’ industrial lots (Table 5.6) also display property crime concentrations. The
industrial land use classification applies to parcels of land upon which improvements are used
for the production and fabrication of durable and nondurable goods or products, for sales,
service, or rental of heavy equipment or warehousing/storage facilities. Even though storage
facilities have the greatest number of crimes against property, both storage facilities and light
manufacturing have high rates of crime per lot.

As for multi-residential properties, high rates of crimes against persons are exhibited in
Table 5.7. To understand this in context, each lot represents one classification of land use (not
the number of units on the lot). This means that the high number of crimes per lot indicates the
number of lots, not the number of potential targets. These findings should be interpreted
carefully. Multi-residential lots only make up 1.5% of all total residential lots in Las Vegas. When
multi-residential lots are teased out of single-family lots, their crime concentrations are

dispersed: 94% of crimes against persons occur at 80% of multi-residential properties.
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However, when all residential lots are combined, both single and multi-family, 59% of crimes

against persons occur on only four percent of the total residential lots.

Table 5.6 Top Five Industrial Land Uses Sorted by Rate of Crime Against Property Per Lot

Land use subcategory Lots % Of Crimes % Of Crimes
industrial against crimes on  against
lots property industrial  property/
(n=500) lots lot

(n=475)

Storage 392 78.40 373 78.52 .95

Light manufacturing 99 19.80 94 19.79 .95

Common industrial 8 1.6 7 1.47 .88

Minor Improvements 1 .20 1 .21 1

Common area 0 0 0 0 0

Total 500 100 475 100

Table 5.7 Top Five Multi-Residential Land Uses Sorted by Rate of Crime Against Persons Per Lot

Land use subcategory Lots % Of multi-  Crimes % Of crimes  Crimes
residential against on multi- against
lots (n= person residential person/
5,798) lots (n= lot

1,049)

Low rise apartments 3,802 63.60 768 73.21 .20

Fourplex (3 to 4 units) 517 8.65 135 12.87 .26

Manufactured home Park 10 + 315 5.67 60 5.72 .19

units

Duplex 44 .76 13 1.24 .30

MER Five + units 37 .64 14 1.33 .38

Low rise apartments 3,802 *79.32 990 *94.37

*These do not total 100% because only the top five land use subcategories are being examined.
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Micro-Level Results: High Crime Addresses
Crimes against property in Las Vegas concentrate in high rates on CIR, commercial, and

multi-residential land use. When exploring the meso-level analysis between crimes against
property, findings demonstrate that crimes against property concentrate at transportation
hubs, class 1 resorts, and storage facilities. As for crimes against persons, the meso-level
analysis depicts crime rates are higher on special purpose land use, restaurants and cocktail
lounges, and multi-residential lots with five or more units (one to three stories). While the
macro (or broad land use) analysis shows some high rates of crime per lot, the meso-level
analysis shows that these concentrations occur at specific land use subtypes. This finding
suggests that further exploration is needed to identify concentrations at proprietary land use.
Tables 5.8 and 5.9 portray the top five proprietary land use types in Las Vegas with the
highest counts of property crime and crime against persons in Las Vegas for 2018. The top land
use category with the highest count of crime against property in Las Vegas is class 1 resorts
(commercial). Approximately thirteen percent of all crimes against property concentrate in this
environment. Because the Las Vegas mega resorts are located in the heart of the city, they
bring a substantial number of potentially rich targets to one location to enjoy gambling,
drinking, dancing, eating, and leisure activities by the pools. The top land use category with the
highest counts of crimes against persons in Las Vegas is low-rise apartments (residential) with
roughly eight percent of all crimes against persons concentrating in this environment. While
crimes against property are greater on class 1 resorts, crimes against persons are also just over
four percent in these target rich environments. In contrast, class 2 resorts experience a low
volume of crimes against property. Retail stores and neighborhood shopping centers also

account for the top crime locations in Las Vegas for 2018.
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The remaining high crime proprietary places are similar according to crime type. Four
out of the five property crime locations are commercial and concentrate at casinos and
shopping centers. Similarly, four out of the five and violent crime locations are also commercial
and concentrate at casinos and shopping centers, but motels are also disproportionately
affected. It is important to note that all of the top crime locations in Las Vegas provide an
environment for motivated offenders to converge with potential targets. While casinos are
target rich environments for both property and violent crime, they draw an influx of over 42
million visitors that may be unfamiliar with the environment. However, neighborhood shopping
centers allow for offenders to take advantage of known criminal opportunity structures
because they are more likely to move through these environments on a routine basis. These

findings emphasize the importance of micro-level analysis.

Table 5.8 Top Five Proprietary Places Sorted by Frequency of Crimes Against Property

Proprietary land use description Broad land use Crimes against % Crimes against

category property property (n=29,853)
Casino, class 1 resorts Commercial 3,784 12.67
Low rise apartments Residential 3,463 11.60
Retails stores and shops Commercial 3,319 11.18
Neighborhood shopping center Commercial 1,512 5.06
Casino, class 2 resort Commercial 864 2.89
Total 12,942 43.40
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Table 5.9 Top Five Proprietary Places Sorted by Frequency of Crimes Against Person

Proprietary land use description Broad land use Crimes against % Crimes against

category person person (n=4,167)
Low rise apartments Residential 339 8.13
Retail stores and shops Commercial 292 7.00
Casino, class 1 resort Commercial 180 4.32
Neighborhood shopping Center  Commercial 132 3.14
Motels Commercial 90 2.16
Total 1,033 24.75

Crime at Place Over Time

Findings demonstrate that crime concentrates at specific micro-locations in Las Vegas.
Because class 1 resorts and low-rise apartments emerged as the top two proprietary places
with the greatest frequency of crimes against property and persons, further exploration of the
stability of crime over time is warranted. If crime remains stable over time, this suggests that
there may be specific environmental conditions contributing to this phenomenon. If crime does
not remain stable (per year) over the three-year timeframe, these concentrations may be due
to random variation (Eck et al., 2007). Using crime data from 2018, 2019, and 2020, | explore
whether these crime rates change over a three-year timeframe at (a) class 1 resorts that
experience crime against property and (b) multi- residential units that experience crimes
against persons. | used a growth model analysis with a time invariant variable (land use) to
address this question. Growth models are commonly used in criminology to examine
trajectories of offending group behavior (Nocentini et al., 2012) and crime at place (Hipp &

Kane, 2017). The purpose of a growth model is to detect differences or changes over time. For
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the purposes of this analysis, growth curves represent differences in crime at a specific land use
(class 1 resorts and multi-residential lots) over three years.

To prepare the data, 2018, 2019, and 2020 crime data were exported from ArcGIS Pro
into Excel. All crimes that were mapped to land use codes for class 1 resorts and multi-
residential units were identified and exported into another table by corresponding year. Each
year was imported into SPSS, where addresses were aggregated to identify duplicates. The
number of duplicate addresses served as the number of crimes at that address. For instance, if
address 1234 Smith Street appeared 52 times, then that address experienced 52 crimes. Once
duplicates were identified, all crimes for that property were merged to one address based on
the year the crime occurred. After each year was sorted and cleaned, all three years of data
were merged into one file by the following variables: Id, Land use (0, class 1 resorts; 1, multi-
residential), Year 1 (Y1), Year 2 (Y2), and Year 3 (Y3) (Table 5.10). Again, duplicate addresses
were identified and aggregated to the appropriate group by year. To conduct the growth curve
analysis, data were imported into Mplus.

Table 5.10 (and Figure 5.7) shows results of the growth curve model with the one-time
invariant variable, land use. The introduction of land use into the model shows that the average
(or mean) amount of crime between class 1 resorts and multi-residential land use is statistically
significant (b= 1.043, p=.026). However, land use classification was not found to have a
significant influence on crime at place over time (p>.05). This means that while the type of land
use is found to have an impact on the average amount of crime in location, it does not predict
the variations in crime over time within each place. In other words, the fact that crime

increased at a location over three years was not likely due to land use- variance over time is
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better explained by other factors. Each of the time varying variables, 2018 (Y1), 2019 (Y2), and
2020 (Y3), was found to be statistically significant (p<.001). This indicates that crime varies over
time by location.

Additionally, Akaike’s information criterion (AIC- 43259.987) and Bayesian information
criterion (BIC- 43317.634) indices demonstrate a good model fit for the data, with related fit
statistics of SRMR= 0.013 and CFl = 0.998 (Table 5.11). The chi-square value was not found to
be statistically significant (p>.05). SRMR (standard root mean residual) is an absolute fit statistic
of the standardized difference between the observed and hypothesized covariance of the data.
Values of .00 indicate an exact model fit, values <0.05 indicate a close model fit, and 0.05 to
0.08 indicate an acceptable model fit, while values greater than .08 suggest a poor model fit
(Finch & Bolin, 2017). CFl is a relative fit statistic, or comparative fit index used in Mplus. A
value of 1 indicates an exact fit, .95 to 0.99 indicate a close fit, and .90 to .95 indicate an

acceptable fit.

Table 5.10 Growth Curve Modeling Analysis of Crimes at Class 1 Resorts and Multi- Residential
Units 2018, 2019, and 2020

Estimate S.E.
Time Invariant Variable
Intercept on 1.043* 0.470
Average amount of crime at place
Slope on -0.243 0.231
Change in crime at place over time
Time Varying Variable
Crime at place in 2018 -92.940*** 5.779
Crime at place in 2019 151.079*** 4.593
Crime at place in 2020 -17.645*** 0.732

*p<.05, *¥**p<.001
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Table 5.11 Model Fit Indices

Information Criteria Value
Akaike (AIC) 43259.987
Bayesian (BIC) 43317.634
Chi-Square 0.157
Adjusted Bayesian (ABIC) 43285.862
Comparative Fit Index (CFI) 0.998

Standardized Root Mean Residual (SRMR) 0.013

Figure 5.7 Diagram of Growth Model Analysis for Crimes at Class 1 Resorts and Multi-

Residential Units 2018, 2019, and 2020
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To visualize these differences, data is plotted in Figures 5.8 and 5.9. Individual

differences are represented by different points at time 0. While most locations experience
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stable crime trends over time, we can see that some properties experienced a fluctuation in
these trends. A clear spike in crime occurred at several multi-residential properties during 2019,
although most properties (both class 1 resorts and multi-residential) either remained stable or
experienced a decrease in crime. Moreover, figure 5.9 depicts the trajectory of crime for the
estimated individual differences between class 1 resorts and multi-residential land use. The
estimated individual difference of crime at class 1 resorts remains fairly stable over the three-
year timeframe. However, crime at multi-residential properties depicts a decrease over the

same timeframe.

Figure 5.8 Observed Differences Across Individual Properties: Crimes at Class 1 Resorts and
Multi- Residential Units 2018, 2019, and 2020
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Figure 5.9 Estimated Individual Differences, Crimes at Class 1 Resorts and Multi- Residential
Units 2018, 2019, and 2020
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Findings from the micro-level analysis raised a question as to whether specific class 1
resorts and low-rise apartments are “riskier” than others. Put another way, does a small
proportion of the group account for the majority of crime within groups of similar facilities? To
answer this question, all class 1 resorts that experienced crimes against property and multi-
residential lots that experienced crimes against persons were exported into a separate table. All
facilities were rank ordered from the most amount of crime to the least amount of crime,
separated by class 1 resorts and low-rise apartment complexes in Las Vegas. Both distributions

reveal the expected J-curve, which is depicted in Figures 5.10 and 5.11.
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Figure 5.10 shows the distribution of crimes against property for class 1 resorts ranked
highest to lowest. This analysis only includes crimes against property because class 1 resorts
were found to experience greater property crimes, whereas multi-residential properties
experienced greater violent crimes. The J-curve distribution for class 1 resorts reveals that for
all 45 class 1 resorts in this study, few facilities on the left end of the distribution experience
many crimes against property. Specifically, 4.4% of class 1 resorts account for 14% of crimes
against property. In other words, a small number of these homogenous facilities (class 1
resorts) accounts for most of the crimes against property. This concentration is consistent with
the 80/20 rule; a small proportion of these facilities is responsible for most of the crime against

property (Eck et al., 2007).
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Figure 5.10 All Class 1 Resorts in Las Vegas
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Figure 5.11 shows the distribution of crimes against persons at multi-residential units
(five or more units and one to three stories high) ranked highest to lowest. The J-curve
distribution for multi-residential units reveals that for all 364 units in this study, few facilities on
the left end of the distribution experience many property crimes. Specifically, 5.5% of multi-
residential units account for 20% of crimes against persons. In other words, a small number of
these homogenous facilities account for a disproportionate number of crimes against persons
in Las Vegas. Again, the J-curve distribution reveals that few facilities on the left end of the
distribution experience a significant amount of crimes against persons. This concentration is

consistent with 80/20 rule.
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Figure 5.11 All Multi- Residential Lots with Five or More Units in Las Vegas
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Summary

This study provides an exploratory examination of crime concentrations and land use at
a variety of spatial levels in Las Vegas, Nevada. This study replicates and extends Wuschke and
Kinney’s (2018) research on the built environment, land use, and crime to explore local
connections between land use in a large urban environment and two crime categories: property
crimes and crimes against persons. To help inform future research and policy, the significance
of these findings is reiterated and briefly discussed. This summary begins with findings related
to the macro-level analysis followed by findings associated with each of the subsequent land

use analyses.
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Macro-Level Findings. Land use has clear implications for the likelihood of being associated
with higher concentrations of crime and is apparent across the variety of spatial levels. At the
macro-level, the vast majority of parcels in LVMPD’s jurisdiction are single family residential lots
(n=411,415), similar to Wuschke and Kinney’s (2018) study, but these lots experience a low
rate of crimes against property in comparison to Transportation, Communication, and Utilities
lots (TCU). Whereas residential lots experienced greater rates of crime in Wuschke and Kinney’s
(2018) study, TCU lots in Las Vegas are associated with a greater rate of crimes against property
per address when compared to single family residential lots. This may be attributed to Las
Vegas being a major tourist attraction with an influx of 4.2 million visitors per year.

Some differences exist in the spatial patterning of crimes against persons according to
land use at the broader aggregate level of Las Vegas. The highest rates of crime are found on
TCU, industrial, and commercial lots. However, when examining the spatial distribution of these
crimes, some interesting findings emerge. The spatial distribution of property crimes and
crimes against persons on CIR land use differ, but some similarities are found when examining
the distribution of crimes against persons on multi-residential and CIR lots meaning that distinct
spatial crime patterns appear to concentrate near the same type of properties. Without further
investigation, it would be assumed that all TCU lots are criminogenic. These findings
demonstrate the need to explore concentrations within specific land use categories.
Meso-Level Findings. Evidence from the spatial clustering prompted further questions about
property crime and violent crime distributions at the meso-level of analysis, or within
subgroups of facilities. Evidence continued to demonstrate a disproportionate concentration of

crime for specific types of land use within the broader land use context. Within the TCU

75



category, transportation land use experiences the greatest rate of crimes against property.
These are interesting findings because the Harry Reid International Airport (formerly Las Vegas
international Airport) revealed the highest concentration of property crime. Recently, airports
have been the topic of study as risky facilities for crime (Natarajan, 2021). Often overlooked in
academic scholarship, airports draw a disproportionate number of visitors—whether they are
just passing through or reaching a final destination—placing a substantial number of potential
targets in close proximity to motivated offenders, thus making them hot spots for crimes
(Stucky & Osterman, 2009). It is important to note that there are very limited transportation
parcels in Las Vegas. With the sheer volume of people they draw, it is no surprise that they
would stand out as either a crime generator or crime attractor.

In the original study, commercial properties experienced greater rates of crime,
specifically at regional shopping centers. In Las Vegas, within the commercial land use category,
class 1 resorts experience the greatest rates of crime against property. Like airports, class 1
resorts have bars, restaurants, retail outlets, and converging spaces that may warrant within
parcel analysis. However, that is beyond the scope of this investigation. A detailed analysis of
property crime on CIR land use also emphasizes the need to examine within group variation.
While special purpose and nursing homes have minimal property crimes, parks are associated
with greater counts and rates of property crimes in Las Vegas. In Wuschke and Kinney’s (2018)
study, they found schools experienced greater property crimes.

As for crimes against persons, the detailed analysis revealed that retail shopping stores
experience higher rates of violent crime than neighborhood shopping centers. Very few

murders and sexual assaults occur on this type of land use, but they do occur. These findings
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need careful analysis. Because all retail facilities were grouped to one address (instead of
individual units), this may wash out a specific type of leased retail space that generate or
attracts more crime.
Micro-Level Findings. Within Las Vegas, the frequency of property crime and crimes against
person concentrate at commercial and residential units, whereas both types of crimes occurred
on commercial lots in the original study. When we explore these specific subcategories, class 1
resorts report higher frequencies of property crime and low-rise apartments report the greatest
frequency of violent crime. Las Vegas land use is predominantly residential, similar to
Coquitlam, yet commercial land use dominates the list of categories that experience property
crimes, specifically class 1 resorts. These locations fit the description of a crime generator in
that they provide a variety of targets, such as individuals, stores, items, and parking garages.
While class 1 resorts generate more property crime, multi-residential units attract more
violent crime, differing from the original study. Because of the volume of people in one
location, motivated offenders and targets can be in close proximity on a regular basis (Stucky &
Osterman, 2009). In addition, these crime trends fluctuate over a three-year timeframe. Finally,
when exploring sets of homogeneous facilities, several within group facilities produced the
most amount of crime, confirming the presence of the “iron law of troublesome places” (Eck et

al., 2007) in Las Vegas.
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CHAPTER 6
CONCLUSION

Our physical environment has a profound effect on crime. Land use shapes how we
move within urban spaces and shapes conditions necessary for crime to occur by placing
motivated offenders and suitable targets together in time and space. This study has highlighted
the concentrations of crime associated with specific land use within Las Vegas, Nevada at
various spatial levels. To examine concentration of crime by land use, three research questions
were explored. The research questions examined (a) the top land use types and subtypes
associated with higher rates of property crimes and crimes against persons; (b) crime
concentrations at specific land use subtypes, and specific addresses over a three-year
timeframe; and (c) whether a small group of similar facilities account for a majority of crime at
a place. This chapter begins with a discussion of the overall findings of this study. The discussion
interprets the findings of this study and concludes by discussing the importance of studying
specific land uses when it comes to crime concentrations. The strengths and limitations of this
study, as well as the implications of these findings for public policy and policing, are also
discussed. This chapter concludes with final thoughts on the significance of the current study.
Discussion

This study highlights the concentrations of crime at specific land use categories within
Las Vegas. It is one of the very few studies that seeks to address crime concentrations across
broad land use categories and within specific land use subtypes rather than via street segments.
Crime concentrations at the macro-, meso-, and micro-level of analysis has been examined

since the 1800’s (Brantingham & Brantingham, 1993; Burgess, 1915; Cohen & Felson, 1979;
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Glide, 1856; Guerry, 1883, 1864; Jacobs, 1961; Jeffery, 1971; Mayhew, 1865; Newman, 1972;
Shaw & McKay, 1942; Sherman et al., 1989; Weisburd et al., 1992, 2004). Yet, most research on
land use and crime rarely focuses on specific land use types, except for a few (see Roneck &
Pravatiner, 1989; Roneck & Lobosco, 1983; Sampson & Raudenbush, 2001). Herein lies the
importance of this study. Very little research has been conducted on varieties of land use at
varying spatial scales that examine both property and violent crimes. Even less research has
obtained land use data to match crime addresses to specific county land use codes. Assigning
crimes to parcels allows for a more refined picture of crime at a place. This study begins to fill
that gap.

Findings from this study will be discussed in relation to each question. This dissertation
began by exploring the top land use types and subtypes are associated with higher rates of
property crimes and crimes against person in Las Vegas. Land use designations play an
important role in determining when, how, and by whom a location is used. While the vast
majority of Las Vegas is zoned for residential land use, the top land use types associated with
higher rates of property crimes are Commercial, TCU, and Industrial. As discussed in chapter 3,
Las Vegas commercial properties draw a greater concentration of people as they are high
activity nodes within the daily routine activity patterns of both residents and tourists. However,
examining crime at commercial land use from a macro prospective only informs research that
groups of places are problematic. This finding does not allow researchers to distinguish which
places may be more problematic. When we examine commercial properties from the within

category, class 1 resorts, emerges as having a higher rate of property crimes.
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Class 1 resorts are large multiuse facilities that contain bars, restaurants, retail outlets, a
casino floor, and converging spaces that provide ample opportunity for crime when a motivated
offender and suitable target converge without capable guardianship. Class 1 resorts lease most
of their retail space to generate more revenue. This means that each retail outlet is privately
owned and operated. Because research indicates that crime concentrates, further investigation
of where crimes occur within these spaces can lead to target hardening measures for specific
outlets, where place managers have more control of the environment. Since such interventions
can be costly, investigating temporal patterns is also recommended. Exploring temporal
changes in crime rates will allow class 1 resort owners to identify not only where, but also when
they need more guardianship.

TCU land use also experiences a high rate of property crimes. Again, from a macro
perspective, we cannot distinguish which type of TCU land use generates or radiates more
crime. However, when we explore the within group variation, transportation land use
experiences the highest rate of property crime. The Las Vegas economy relies heavily on the
tourism industry, and transportation hubs see an influx of 45 million visitors annually who
converge in these facilities. Large multiuse facilities, such as airports, place a substantial
number of potential victims in close proximity to motivated offenders. Transportation hubs, like
the one depicted in Figure 5.1, show a clear crime concentration at Harry Reid International
airport (formerly McCarran International Airport). This has interesting implications for the Las
Vegas tourism industry. If visitors are victimized upon arriving or departing Las Vegas, they may
never return. Moreover, if their stay in a class 1 resort also results in victimization, Las Vegas

may be dubbed “Sin City” for a whole new host of reasons.
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Large facilities, such as the airport, are similar in nature to class 1 resorts in that they
also have multiple retail outlets and bars owned and operated by private entities. Natarajan
(2021) has noted that 90% of the workforce at an airport are contracted by private companies,
whereas the other 10% work directly for the airport in a variety of support positions. These
numbers have implications for hiring practices and place management within the airport.

Interestingly, high rates of property crime also occur on industrial land use. But again,
we cannot differentiate which specific within land use category may be more problematic at
the meso-level of analysis. Upon exploring within group variation, storage facilities emerged as
experiencing a higher rate of property crimes. Research on industrial land use and crime is
virtually nonexistent, making this an important point of study, particularly for securing buildings
that may have limited guardianship. However, these findings should be interpreted carefully.
Because there are so few industrial land use lots, a small amount of crime will make this land
use appear to be “risky” when, in fact, it may not be. In addition, because fewer people
frequent these locations, there is less opportunity for a motivated offender to engage in violent
crime. Therefore, it is not unusual that industrial lots would experience a greater concentration
of property crime due to inadequate guardianship. More research should be conducted to
explore the environmental characteristics that may be contributing to these locations. For
instance, it would be beneficial to know if the storage facility is indoor and climate cooled or if
it is outside with fencing. Having knowledge of such characteristics can help with the
development of situational crime prevention measures.

The top land use types that emerged with higher rates of crimes against persons are CIR,

commercial, and multi-residential land use. CIR land use serves many purposes, some of which
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are hospitals and parks. However, examining crime rates at a macro-level of analysis does not
give a clear representation of the specific CIR parcels that may be generating or radiating more
crime. The within group variation for CIR land use shows that crimes against persons are highly
concentrated at public use parks. This falls in line with current research on parks as crime
generators (Groff & McCord, 2012; Wilcox et al., 2004). Parks have distinct edges— a change
from one type of urban space to another—which experience high crime rates in part because
they mark areas of potential conflict where strangers may not be easily accepted or go
unnoticed (Brantingham & Brantingham, 1975, 1978b). More than half of all reported crimes at
parks involve motor vehicle larceny. This finding has important implications for the design and
maintenance of parking lots.

In addition to experiencing higher rates of property crime, commercial land use also
experiences higher rates of violent crime. Within group variation shows that violent crime
concentrates at restaurants and cocktail lounges. This study contributes to the extensive
research on bars and violence. While bars are popular activity nodes that range in size and
function (e.g., drinking, dining, dancing), they bring together diverse personalities with all
manner of cultural differences, consuming alcohol, and creating a potentiality for arguments
that can escalate to violence. Some bars draw specific people because of known criminal
opportunity, fueling violence in and around the physical location (Franquez et al., 2013;
Madensen & Eck, 2008; Ratcliffe, 2012; Roneck & Bell, 1981; Roneck & Maier, 2008; Spicer et
al., 2012). When there is a lack of capable guardianship at popular activity nodes, motivated

offenders will seize an opportunity to engage in crime.
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Multi-residential units also experienced higher rates of violent crime. While macro-level
analysis suggests that all multi- residential units may be problematic, within group analysis
suggests otherwise. Multi-residential land use with five or more units (one to three stories)
emerged as having the greatest crime concentration per lot. These units allow for a
considerable number of suitable targets and motivated offenders to converge at an activity
node. There is a significant amount of research on violent crime at multi-residential units
(Haberman et al., 2013; McNulty & Holloway, 2000; Park & Lee, 2019;). However, research
indicates that violent acts committed on these properties are usually between the residents
who live there (Suback et al., 2018). In some cases, neighbor disputes lead to violent outbursts
(Felson & Steadman, 1983). In other cases, the violence is attributed to neighborhood
disadvantage (McNulty & Holloway, 2000). While these and other environmental condition may
contribute to place based violence, improper place management also may play a role.

Crime is rare (Kinney et al., 2008), but when it does occur it does not concentrate
uniformly. The concentrations identified at the meso-level warranted further investigation to
identify if this phenomenon occurs at specific addresses. As such, land use for both property
crimes and crimes against person were explored to identify the single address that generates or
radiates more crime. The commercial property that experiences the greatest frequency of
property crime is a class 1 resort located in the heart of Las Vegas. It is no secret that the
tourism industry drives the Las Vegas economy. Resident and visitors alike enjoy their time in
casinos and all of the amenities that class 1 resorts have to offer. However, when one resort is

using more police resources that the others, it may be time to reevaluate situational crime
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prevention measures and property management practices. As | will discuss in the next section,
not all class 1 resorts have such a high concentration of crime.

The address that emerged as having the highest frequency of crimes against persons is a
multi-residential unit. This multi-residential unit is comprised of 18 buildings and just over 900
rooms near the heart of Las Vegas. When guardianship or informal social control mechanisms
are absent, violent crime has the potential to take over specific places. These are important
findings for place managers and police. If specific low-rise apartments remain problematic over
any length of time, place management should reevaluate their practices and their situational
control measures. For police, when one property remains problematic for any length of time,
they may be dealing with a network of offenders who have become embedded within the
location and networked into a series of nearby places. Targeted investigations and policing
strategies could help assist in dissolving the violent crime network.

Research indicates that crime remains stable over time (Andresen & Malleson, 2011;
Weisburd 2015; Weisburd & Amram, 2014). This hypothesis was tested using data from 2018,
2019, and 2020. Results revealed that most locations remained stable over the three-year
timeframe. However, a few multi-residential places saw some fluctuation in crime. Past
research exploring crime trajectories typically include a longer timeframe. This is one of the
limitations to this study. Using data over a 10-year timeframe may reveal different results.

Empirical evidence demonstrates that within groups of similar facilities (e.g., bars,
apartments, hotels), a small proportion of the group accounts for most of the crime

experienced by the entire group (Eck et al., 2007). This phenomenon forms a J-curve in a bar
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graph, confirming crime concentrations at a small proportion of homogenous facilities. Las
Vegas is no exception to this rule.

All class 1 resorts and multi-residential lots that experienced crime was rank ordered
from greatest to least amount of crime. For class 1 resorts, results demonstrate 4.4% class 1
resorts account for 14% of crimes against property, confirming the “iron law of troublesome
places” in Las Vegas. One particular resort has over 3,500 guest rooms, 22 restaurants, 10 bars
and lounges, and over 150 high end retail stores. The casino portion of the resort consists of
over 150 table games, over 1300 slot machines, and 18 sportsbook screens. The other class 1
resort has over 6500 guest rooms and 12 restaurants and bars. Its casino floor holds over 2500
slot machines, over 130 poker and table games, and 21 retail outlets. Both locations create
target rich environments with substantial opportunity for motivated offenders. One particular
address within multi-residential lots experienced the most crime within the group emerging as
a risky facility. This location is relatively close to the resort corridor and may be creating a
“spillover” effect of violent crime (McNulty & Holloway, 2000). By separating out the type of
class 1 resort and multi-residential units, crime prevention specialists can target the issues
contributing to crime in these locations to improve conditions.

Eck et al. (2007) suggest that several different characteristics of places may contribute
to crime concentration including random variation, the reporting processes, targets, offenders,
and place management. In line with Eck’s (1994) contribution to routine activity theory,
motivated offenders capitalize on criminal opportunity when places are unprotected by
managers, particularly if the place is known to have suitable targets. Offenders make choices

about places based on environmental cues developed through their routine activities. As such,
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some facilities may draw more crime based on specific characteristics, such as the lack of
capable guardianship and improper place management. It is also important to note, though,
that crimes against persons appear to concentrate heavily where there is a greater number of
targets. This may mean that these locations either lack capable guardianship, proper place
management, or motivated offenders lack handlers. As for property crimes, greater
concentrations appear where there are less people, such as industrial land use, suggesting a
lack of guardianship.

While the impact of crime on diverse types of businesses suggests that the risks are not
evenly distributed (Eck et al., 2007; Fisher & Looye, 2000), differentiating risky facilities from
broad hot spots leads to focused crime prevention measures and greater community
partnerships with the police (Eck et al., 2007). Because we know that crime is both rare and not
distributed evenly (Sherman et al., 1989), police can focus their resources on risky facilities.
Current Study: Strengths and Limitations

The primary contribution of the present study is that it is the first to explore
concentrations of property crime and violent crime at various levels of analysis in a major
tourist destination: Las Vegas. All of the research conducted on crime at place occur in locations
much different from a place that promotes itself as “Sin City.” This study confirms that even in
“Sin City” where last call is nonexistent, the laws of crime concentrations (Weisburd, 2014) and
troublesome places (Eck et al., 2007) apply. What happens in Vegas is not unique to Vegas.

Although the use of spatial analysis to examine crime data has gained attention, notable
limitations about police data and spatial analysis should be acknowledged. It is well known that

police data can be incomplete or inaccurate. Any record that did not match to a parcel address

86



was excluded from the study, thus limiting the number of crimes at places to be examined.
These omissions may have skewed results, either making some places appear to be “riskier”
than they are or making “risky places” appear to be less risky.

Research also has shown that geocoding algorithms can be inaccurate. Geocoded events
can fall into incorrect spatial locations (Andresen et al., 2020; Ratcliffe, 2001). In other cases,
street locations are just never found (Chainey & Ratcliffe, 2005) because of spelling errors,
incorrect street type abbreviations, and missing information. These inaccuracies can lead to a
bias in spatial patterns that misrepresent places. However, Cayo and Talbot (2003) found that
geocoding to the parcel--as | have done in this study--rather than to the street segment
provides greater spatial accuracy.

Researchers have conceded that a limited amount of data can be missing before spatial
patterns are not considered acceptable science (Andresen et al., 2020). Ratcliffe (2004)
identified a 78% match rate as acceptable, whereas Andresen et al. (2020) suggested 85% as
the gold standard of an acceptable match rate. However, Zandbergen (2007) has argued that
geocoded match rates vary by location. In a comparison of three counties using seven types of
land use, Zandbergen (2007) found that average match rates for an address, street centerline,
and parcel are 73%, 83%, and 60%, respectively. As such, “geocoding quality is very much a
function of the quality of local reference data” (Zandbergen, 2007, p. 231). Despite the lack of
consensus, and due to the common understanding that police data contain errors, this study
achieved a 99% match rate, after excluding incidents documented outside of LVMPD’s

jurisdiction, any offense that did not have an address (intersection, or unknown), any offense
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that occurred at a police station area command or detention center, and land use classified as
vacant or mines.

In addition to the methodological limitations, a few more should be discussed. This
study mainly focuses on rates of crime per lot, not the overall frequency of crime at places.
Additionally, when crime is aggregated by property crimes and violent crimes, applying
situational crime preventing measures cannot be crime specific. Further evaluation of
nonaggregate crimes at place may be more helpful to crime prevention specialists.

There are also notable limitations with using a three-year timeframe to assess temporal
changes in crime trends. While three years is an acceptable range for crime and urban
development (Matijosaitiene et al., 2019), and may be able to detect changes in places where
populations change quickly (i.e., tourist destinations like such as “the strip” in Las Vegas), this
may not detect changes in crime patterns in residential locations. Because homeowners tend to
remain in one location for an average of 13.3 years (Rohe et al., 2002), a 15-year timeframe is
recommended.

This study also did not control for socioeconomic, demographic, or other variables
previously found to be correlated with crime patterns. Research suggests that the proximity to
disadvantaged neighborhoods may place potential victims in close proximity to motivated
offenders, thus increasing crime (Sampson & Lauritsen, 1990). Evidence also suggests that
physical disorder and poverty may be strongly related to increases in crime trends (Weisburd et
al., 2012). Further research should consider introducing these variables to explore this

relationship.
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Implications
This research highlights the concentration of crime at various levels of analysis. This study’s
findings suggest that the places tourist frequent the most (e.g.., the airport and resorts) place
them at greater risk for victimization. Place managers should consider identifying crime hot
spots within high crime proprietary places in order to address the specific needs of the facility.
This may relate to hiring practices, situational crime prevention measures, or relocation of
shops, bars, and restaurants. Place managers have a considerable amount of control over
locations and should consider working with crime prevention specialists. Interestingly,
aggravated assaults occur at storage facilities. Unfortunately the data does not differentiate if
these storage facilities are indoors, well, lit, and temperature controlled, or if they are outside.
Crimes against persons also appeared to be highly concentrated at multi-residential low-rise
apartments (one to three story). The top two most common crimes that occur at multi-
residential low-rise apartments are aggravated assault and sexual assault. However, these
findings need careful interpretation. Multi-residential land use was merged to one address,
even though there may be a substantial number of individual units. This approach may over
emphasize the amount of crime at this specific land use.

Moreover, identifying specific proprietary places with disproportionate levels of crime in
Las Vegas has implications for place management and directed police resources. As previously
stated, whether an owner or management company, place managers have considerable control
over their locations. There can be several reasons why a place becomes criminogenic. First,
owners may not be aware of the conditions contributing to violence. This implies that they may

need proper training on how to run crime free housing. Working with crime scientists or crime
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prevention specialists is advised in this case. Second, they may be ignoring the conditions
conducive to crime. If they are ignoring the conditions contributing to violence, they should be
held culpable through criminal statutes for endangering the lives of residents. At this time, only
civil statutes are available to hold place and property managers accountable. Third, they may
have a property management company that is not reporting issues either for financial reasons
or sheer negligence. If the lack of reporting to ownership is due to financial constraints, then
the company should be reevaluate for effectiveness and alternative measures should be
devised. However, if the place management company is not reporting to the place owners out
of sheer negligence, they too should be held criminally liable for endangering the safety of the
community.

There are further implications for police agencies and officers. Because we know that
crime concentrates at specific addresses (and typically for long periods of time), police agencies
should consider directing their resources to these locations. In order to identify place hot spots,
agencies should consider consulting with crime scientists or embed them within their agency.
This can help with (a) safeguarding against missing and incomplete data (b) understanding the
value of the data they collect, and (c) assist in training police in different methods to disrupt
crime places. Police should also consider establishing relationships with place managers to help
them vet property managers based on risk assessment tools.

Directions for Future Research
This study’s findings and limitations offer guidance for future research. First, future

research may examine the distribution of crime within large, multi-use facilities. Specifically,
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where crime concentrates within the facility. Because crime concentrates, we may find that
some locations within multiuse facilities may be more criminogenic than others.

Second, future research may also examine industrial land use, in particular storage
facilities that are susceptible to high rates of crime. This study does not differentiate between
types of storage facilities. A comparative examination of differing storage facilities-built
environment may lead to greater insight as to what conditions may be contributing to crime.

Third, future research should explore land use using individual categories and a specific
crime index. This will help to expand the fields understanding of micro locations and conditions
contributing to crime at place. These studies should also include a longer timeframe to explore
the stability of crime concentration over time.

Fourth, a risk assessment for property owners and place managers should be developed.
When considering the role of place managers, a typology can be identified to assist in the
development of a risk assessment used by licensing boards when issuing permits to operate a
business. The risk assessment can aid in identify new place managers who may need training on
how to operate a crime free business. It may also aid in identifying place managers who may be
perpetuating violent hotspots and need continued training on owning a crime free place. These
regulatory efforts may be an effective strategy to prevent, minimize, or eliminate crime at
place.

Final Thoughts

This study represents the first attempt to identify concentrations of crime associated

with specific land use within Las Vegas, Nevada at a variety of spatial levels. This study

identified (a) the top land use types and subtypes associated with higher rates of property
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crimes and crimes against persons; (b) crime concentrations at specific addresses, and over a
three-year timeframe; and (c) whether a small group of similar facilities account for a majority
of crime at a place. Using ArcGIS Pro, land use data provided by the Clark County’s Accessors
office was merged with LVMPD crime data to explore these concentrations.

This dissertation provides insight into property crime and violent crime at various levels
of spatial analysis. While previous research explores similar crime concentrations in various
locations around the world, this is the first study to empirically assess this concentration in a
tourist destination with 24-hour access to alcohol and gambling. As such, this dissertation
provides a preliminary framework to further evaluate crime at place.

This study found some similarities and differences from the original study. Both
locations are predominantly comprised of residential lots, both locations experience
disproportionate crimes against property and persons on commercial lots, and both locations
experienced crime on CIR lots. However, Las Vegas experienced greater rates of property crime
on TCU lots and class 1 resorts (commercial), both target rich environments. Additionally, Las
Vegas experiences greater crimes against persons on multi-residential lots. By adding the
extension to the original study, crime was found to concentrates over time and within
homogeneous sets of facilities.

One of the more interesting findings from this study is that a small town like Coquitlam,
Vancouver, Canada is very much like the large tourist destination of Las Vegas. As Gottdiener et
al. (1999) suggest, the rest of the country is becoming more like Las Vegas (Wysong, 2001). Yet,

Las Vegas is becoming more like the typical city as the urban landscape changes with master
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planned communities and political and economic development. This study offers further
evidence of such findings.

The results from this study can be useful for exploring the relationship between land use
and crime to inform policy (policy on specific facilities/businesses/place management
practices/risk assessments) and police practices (policing places, addressing situational crime
prevention). While crime is rare, the consequences associated with it, and improper place
management, can be devastating for the surrounding community. As such, it is essential that
future research continue to explore the impact of the built environment and crime, police

responses to high crime places, and the impact of place management in mitigating such events.
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