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Abstract:

Background: Beyond alcohol retail establishments, most business and property types receive
limited attention in studies of violent crime. We sought to provide a comprehensive examination of
Mapplng which properties experience the most violent crime in a city and how that violence is distributed
Violent Crime throughout a city.

Methods: For a large urban city, we merged violent incident data from police reports with

Land Use municipal tax assessor data from 2012-2017 and tabulated patterns of violent crime for 15
Pattern Theory commercial and public property types. To describe outlier establishments, we calculated the
Crime Attractors proportion of individual parcels within each property-type that experienced more than 5 times the

average number of crimes for that property-type and also mapped the 25 parcels with the
highest number of violent incidents to explore what proportion of violent crime in these block
groups were contributed by the outlier establishments.

Results: While the hotel /lodging property-type experienced the highest number of violent crimes
per parcel (2.72), each property-type had outlier establishments experiencing more than 5 times
the average number of violent crimes per business. Twelve of 15 property-types (80%) had
establishments with more than 10 times the mean number of violent incidents. The 25 parcels with
the most violent crime comprised a wide variety of establishments, ranging from a shopping
center, grocery store, gas station, motel, public park, vacant lot, public street, office building,
transit station, hospital, pharmacy, school, community center, and movie theatre, and were
distributed across the city. Eight of the 25 parcels with the highest amount of violent crime,
accounted for 50% or more of the violent crime within a 400-meter buffer.

Conclusions: All property-types had outlier establishments experiencing elevated counts of
violent crimes. Furthermore, the 25 most violent properties in the city demonstrated remarkable
diversity in property-type. Further studies assessing the risk of violent crime among additional
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Introduction

\'

over 19,000 homicides and over 1.5 million non-fatal

iolent crime continues to be a leading public

health problem nationally-annually there are

assaults requiring medical treatment each year.! To ef-

fectively prevent violent crime in a city, researchers
and practitioners have asserted that it is often neces-
sary to understand where violent crime is occurring and
where victimization risk is greatest.?3 To that end, geo-
graphically-focused crime research has progressively

narrowed its attention to more precise levels of geog-
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raphy (i.e., from county to census tract to block group,
and so on), with the most recent research seeking to un-
derstand micro-levels of geography.4” Micro-level
analyses of crime have found that large differences in
crime rates can occur between neighboring streets and
between parks within cities.% 8

Researchers have also implemented micro-level anal-
yses of crime to identify specific businesses and business-
types that are at increased risk of violent crime. Due to
the high number of violent crimes involving the use of
alcohol, multiple studies have examined and established
a positive association between increased alcohol outlet
density and various types of violent crime, including as-
saults, robberies, and domestic violence.?-'4 Some of
these studies examine this association further by differ-
entiating alcohol outlets as either "on-site" (e.g. bars and
club) or "off-site" (e.g. liquor and package stores), which
leads to increased utility in understanding the relation-
ship between certain characteristics of an establishment
and an increased risk of violence.!5. 16

To a lesser extent, other studies have examined the
association of violent crimes in relation to other business-
types, such as convenience stores, pawn shops, and
fringe banking establishments.'7-20 Studies related to
these business-types suggest there is significant variabil-
ity in the probability that any particular location will
experience violent crime due to various environmental
and business-specific characteristics.32! For example,
convenience stores around a large metropolitan area in
the U.S. were found to have a 77% increase in the odds
of experiencing violent crime if they were surrounded by
vacant land compared to those surrounded by open
commercial land.2! Additionally, retail locations that
operated for 24 hours had more than double the odds
of experiencing violent injury compared with locations
that do not operate 24 hours.22

While previous research has demonstrated that links
exist between certain business-types and increased risk
of violent crimes, it remains a challenge to comprehen-
sively describe what individual businesses may be most
at risk of experiencing violent crime across an entire city
and many business-types have received limited attention
in the research literature. One study aiming to more
comprehensively explore land use, examined incidents of
motor vehicle theft and assaults across all land use par-
cels in a suburb of Vancouver, Canada.?3 This research
detected a finding in that shopping centers experienced

more assaults than bars.23 Other related research has

examined how the proportion of certain land use types
contributed to violent crime in sections of the city of
Indianapolis, using 1000 square foot grid cells as the
unit of analysis and exploring the interaction of certain
features such as schools, hospitals, and cemeteries on
violent crime.?4 Nonetheless, the systematic patterns of
violent crime across all commercial and public property
in U.S. metropolitan areas remain under-examined.
Consequently, in this study we aimed to fully de-
scribe the distribution of violent crime by property type
across an entire U.S. city by merging police-recorded
incidents of violent crime with municipal tax-assessor
data and boundary files. We postulated that this work
would offer new insight into what locations experience
the most violent crime and how that violent crime is dis-
tributed throughout a city. Better identifying property
types where violent crime frequently occurs could help
inform more effective resource allocation as well as
inform city-level prevention strategies to reduce or

prevent violent crime.

Methods

Violent Crime Data

This study describes the distribution of violent inter-
personal crime occurring in a large U.S. city, the City of
Atlanta. This locale was selected for examination as it
was part of the implementation of a place-based pub-
lic health violence prevention strategy, however, no
violence prevention efforts related to this strategy
were underway in the study area.252¢ Data on violent
crime were publicly available from the Atlanta Police
Department (APD). Violent interpersonal crimes are
defined as incidents of homicide, robbery, assault, or
rape. Data on interpersonal violent crime incidents
were gathered from official police reports, with the
precise location of all interpersonal violent crimes geo-
coded by the APD and provided as exact coordinates
without an offset. In this study, five years of data on
violent crime from April 2012 to April 2017 were ex-
amined and all municipal parcels within the jurisdiction
of the APD were included.

Property Type Data

The aim of the study was to comprehensively de-
scribe the distribution of violent crime across all com-
mercial and public municipal parcels in the City of At-
lanta. Consequently, we obtained the publicly availa-
ble 2016 county parcel shapefile from the County
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Board of Assessors. The parcel shapefile contained de-
tailed geographic information on the borders of each
parcel and the designated land use category of such
parcels. We trimmed the shapefile to only include the
14,658 commercial and public parcels within Atlanta.
Additionally, the County Board of Assessors classifies
each parcel into one of 196 detailed commercial /public
land use categories. The detailed land use categories
were manually classified into 15 broader categories
based on similar function and purpose of the establish-
ments: Hotel/Lodging, Service Stations/Convenience
Stores, Restaurants/Bars/Clubs, Recreation, Retail,
Healthcare, Police /Fire /Correctional Facilities, Education,
Government Owned, Religious, Transportation and Utili-
ties (e.g., rail or bus terminal, airport, US Postal Service),
Vacant  Land/Abandoned  Locations,  Manufactur-
ing/Industrial,  Parking  Lot/Garages, and  Of-

fice /Financial.

Data Andlysis

To assess the frequency of violent crime by property
type, we joined the municipal parcel shapefile with the
dataset of geocoded violent incidents. Each violent inci-
dent located within a specified parcel was assigned to
that parcel. The total number of violent crimes by prop-
erty type was then tabulated using the 15 land use cat-
egories of interest. We also calculated the mean number
of violent crimes per property type, the percentage of
properties within a certain category that experienced a
violent crime, and the percentage of violent crimes in the
entire city contributed by that property type.

To explore the distribution of violent crime by each
business/land use type we then calculated the number of
violent crimes for each property in the dataset, ar-
ranged by property type. This allowed for examination
of outliers among each category. For this study, we de-
fined a parcel as being an outlier if it experienced five
times the mean violent incidents experienced by other
parcels within the same parcel category. Two and ten
times the mean number of violent incidences were also
examined to better understand the distribution of violent
crime within parcel categories.

Lastly, to better understand the individual locations
experiencing the largest amount of violent crime in the
city, we further examined the 25 locations with the
greatest frequency of violent crime over the study peri-
od. Specifically, we plotted the number of violent crimes

at each location by type of violent crime (i.e., homicide,

assault, rape, robbery). We also mapped the location
of these 25 parcels to assess their geographic distribu-
tion across the study area. We overlaid these 25 par-
cels on a map of Census block groups in the APD juris-
diction showing the average number of crimes per par-
cel. We then calculated the total number of crimes in a
400-meter buffer around each of the 25 parcels to
better understand their surrounding level of crime. Data
management and analyses were conducted using R
statistical software version 3.3.0 and ArcGIS 10.5.

Results

Over the five-year study period, there were a re-
ported 7,349 interpersonal violent crimes occurring on
commercial /public parcels. Of these, 38.1% were ag-
gravated assaults, 57.5% were robberies, 3.2% were
rapes, and 1.2% were homicides. All incidents of inter-
personal violent crime mapped to a parcel within the
city.

Table 1 provides overall statistics on the 15 catego-
ries of land use and the distribution of violent crime
across these categories. In total, there were 14,658
commercial and public parcels within APD’s jurisdiction,
with 2,429 (16.6%) experiencing at least one violent
crime over the study period. Hotels and lodging had
the highest number of mean crimes per business (2.72),
with 272 violent crimes occurring at 100 parcels. Ser-
vice  stations/Convenience  stores and  Restau-
rants/Bars/Clubs had the second and third highest
mean number of violent crimes per business with 1.97
and 1.27, respectively. Retail locations, which experi-
enced a mean of 1.06 violent crimes per business over
the 5-year study period, contributed the greatest pro-
portion of all violent crimes occurring in the city
(27.8%) due to the large number of retail parcels in
the city. Land classified as vacant or abandoned by the
city tax assessor file contributed the second largest
proportion of violent crime in the city, accounting for
14.8% of all violent crimes.

Table 2 displays the proportion of establishments
grouped by property type that experienced an ele-
vated number of violent crimes. Although there is a
strong right-skew to the data for each business type,
each business type has a wide distribution of violent
crime. Indeed, all land use categories have parcels with
5 or more times the mean number of violent crimes for
that particular land use category. Furthermore, 12 of

the 15 land use categories have businesses that expe-
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rienced more than 10 times the average amount of vio- (2.6%), and recreation (1.5%). Thus, extreme outliers of
lent crime for that particular land use category; this violent crime appear to be present among the majority
includes categories such as education (2.9%), healthcare of parcel/business-types.

Table 1: Frequency of Violent Crime by Parcel Category,2012-2017, Atlanta, GA.

Total Percentage
Total Number Number of Percentage of
) Numberof Mean Number ) of Total
of Crimes over ) Parcels with > 1 Parcels that )
Parcel Category Parcels of Crimes per Violent
Five Years Violent Crime experienced 2 1
(N= Parcel ) ) Crimes in
(N =7349) (N =2429) Violent Crime
14658) City
Hotel/Lodging 272 100 272 62 62.0% 3.70%
Service Stations /Convenience
1036 527 1.97 244 46.3% 14.10%
Stores
Restaurants/Bars /Clubs 599 472 127 217 46.0% 8.15%
Retail 2044 1920 1.06 625 32.6% 27.81%
Recreation 310 335 0.93 90 26.9% 4.22%
Healthcare 207 235 0.88 77 32.8% 2.82%
Police /Fire /Correctional Facili-
. 28 35 0.80 13 37.1% 0.38%
ties
Education 243 492 0.49 104 21.1% 3.31%
Government Owned 458 1228 0.37 122 9.9% 6.23%
Religious 279 864 0.32 154 17.8% 3.80%
Transportation and Utilities 144 475 0.30 40 8.4% 1.96%
Office /Financial 291 1258 0.23 153 12.2% 3.96%
Vacant Land/Abandoned Loca-
. 1088 4852 0.22 316 6.5% 14.80%
tions
Manufacturing/Industrial 189 931 0.20 138 14.8% 2.57%
Parking Lot/Garages 161 934 0.17 74 7.9% 2.19%

Table 2: Proportion of Outlier Establishments within Each Parcel Category that Experience an Ele vated Number of Violent

Crimes

Proportion of Establishments Having a Violent Crime Countthat is

Greaterthan the Mean Count of Violent Crimes for Each Category

>2 times mean >5 times mean >10times mean

Business Category @ % n % @ %
LD L) S ) 13 13.0% 5 50% 0 0.0%
Service Stations/Convenience Stores (N =527) 107 20.3% 24 4.6% 0 0.0%
Reslauranfs/Bars/Clubs (N =472) 77 16.3% 20 4.2% 2 0.4%
LD = TERY) 226 11.8% 98 5.1% 34 1.8%
LR ks 58 17.3% 20 6.0% 5 1.5%
Reaiea sl NS ED) 38 16.2% 1 47% 6 2.6%
Police /Fire /Correctional Facilities (N = 35) 7 20.0% 2 57% 0 0.0%
Education (N = 492) 104 21.1% 24 49% 14 2.9%
Government Owned (N =1228) 122 9.9% 47 3.8% 24 2.0%
Religious (N = 864) 154 17.8% 49 57% 14 1.6%
Trcmsporiaﬁon and Utilities (N = 475) 40 8.4% 17 3.6% 6 1.3%
Vacant Land/Abandoned Locations (N =4852) 316 6.5% 127 2.6% 90 1.9%
Manufacluring/lndusiriul (N =93]) 138 14.8% 31 3.3% 1 1.2%
Parking Lot/Garages (N =934) 74 7.9% 74 7.9% 28 3.0%
Office/Financial (N =1258) 153 12.2% 61 49% 27 1.8%
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To examine the precise locations experiencing the
greatest amount of violent crime in the city, Figure 1
examines the crimes committed at the 25 parcels that
had the highest number of violent crime incidents over
the study period, while Figure 2 is a map of the 25 par-
cels to examine both their geographic distribution across
the study area and the mean number of violent crimes
that occurred within each block group over the study
period. Of these 25 top parcels (see Figure 1), 6 were
shopping centers, 2 were stand-alone retail locations, 2
were motels, 2 were public parks, 2 were vacant prop-

erties, one was a convenience store, one was a public

Atandoned Bulding 1

Community Center

Convenience Store

Entertmnment Venue

Gas Staton
Hoapitaly
Motal4

Matel 2

Office Butiding

Putec Park

Public Park 2 1

Public Safaty Office

Public Strest

street, one was a city office building, and one was a
public transit station. A hospital, a school, and a com-
munity center were also among the locations where the
largest amount of violent crime occurred.

In general, robberies were the most common crime
committed at the majority of the 25 locations (Figure 1).
However, violent assaults comprised a large share of
incidents at some of the top locations, such as the public
street, vacant lot, school, and two motels. Examining the
geographic distribution of the most violent parcels over
the study period (Figure 2) revealed that these 25
properties were located in 19 unique census block

Publie Transit Center

Restaurant

Retaill Business 4

Schooal

shopping Center

Shoppeng Center 2

Shopping Center 3

Shoppeng Center £

Shoppeng Centar 5

Shopping Center 6+

Vacant Land 4
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Raokbery

40 [ an

Number of Viokant Crimes

Figure 1: Characteristics of the 25 Parcels Experiencing the HighestLevels of Violent Crime, 2012-2017, Atlanta, GA
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groups. As expected, the most violent parcels were lo-

cated in block groups with a relatively high level of

Eight of the 25 accounted for 50% or more of the

violent crime within a 400-meter buffer (Table 3).

crime. However, the 25 parcels differed with respect to

the amount of crime in the surrounding 400-meter buffer.

Crimes per parcel
. |oo2s

[ o2s0s
B 051075
| CRGSK
| B

O Top 25 parcels with
mostviolent cnme

N

1.252.5 5 Miles

|
[
2 4 8 Kilometers

Figure 2: Geographic Distribution of the 25 Parcels Experiencingthe Highest Levels of Violent Crime

Footnote: Geographic subdivisions or boundary lines represent census block groups. White dots represent the location ofthe 25 parcels with the
largest amount of violent crime across the entire city.

Journal homepage: http://www.jivresearch.org JInj Violence Res. 2022 Jan;14(1): 1-10 doi: 10.5249/ jivrv14i1.1566


http://www.jivresearch.org/
http://dx.doi.org/10.5249/jivr.v14i1.1566

Bowen DA et al. Injury & Violence 7

Table 3: Violent Crime Surrounding the 25 Parcels Experiencing the Highest Levels of Violent Crime, 2012-2017, Atlanta, GA.

Number of Crimes Crime within 400- Percentage of crime within buffer

Parcel at Parcel MeterBuffer Parcels within Buffer occurring at parcel
Abandoned Building 21 101 120 20.8%
Community Center 20 37 83 54.1%
Convenience Store 26 213 400 12.2%
Entertainment Venue 24 27 17 88.9%
Gas Station 19 70 94 27.1%
Hospital 40 99 130 40.4%
Motel 24 77 73 31.2%
Motel 2 20 79 145 25.3%
Office Building 20 136 203 14.7%
PublicPark 24 24 5 100.0%
Public Park 2 19 211 246 9.0%
Public Safety Office 20 221 215 9.0%
Public Street 59 85 33 69.4%
Public Transit Center 61 217 208 28.1%
Restaurant 20 260 250 7.7%
Retail Business 29 57 26 50.9%
Retail Business 2 21 113 46 18.6%
School 28 40 37 70.0%
Shopping Center 84 242 216 34.7%
Shopping Center 2 42 62 43 67.7%
Shopping Center 3 37 110 52 33.6%
Shopping Center 4 28 59 31 47.5%
Shopping Center 5 21 59 32 35.6%
Shopping Center 6 20 54 48 37.0%
Vacant Land 36 53 20 67.9%

Note: Parcels that experience 50% or more of the crime within a 400-meter buffer are in bold.

Discussion alcohol (such as bars/restaurants/clubs) as well as con-

venience /service stores.2”.28 However, more important-

Our broad examination of violent crime across all . . .
ly, this study sheds light on additional property types
city parcels revealed new insights; while several known . 3 . .
not commonly examined in the literature. Interestingly,
relationships between violent crime and certain estab- . .
hotels and motels had the highest mean number of vio-
lishments were observed, additional property types not . ) .
lent rimes per parcel, which may be partially ex-
commonly examined in the literature were identified as
7 plained by the high number of individual units that
having higher than expected counts of violent crime. X X e
comprise a hotel/motel; however, office buildings,
Perhaps most importantly, we observed that all property A L. X 5 .
which similarly are comprised of a number of units, did
types (whether previously identified in the literature to ) R
not have a high mean number of crimes per parcel.
be at high risk for violent crime or not) had individual . L. . L .
Aside from a limited literature on prostitution and its
parcels that were marked outliers and experienced an . . .
occurrence at lodging establishments, there is scant
excessive amount of violent crime, suggesting that all . . A 5
N bl | literature on the patterns of violent crime at lodging
roperty types have problematic parcels.
property yp P P businesses.29-31 Nonetheless, hotels/motels may serve
The results of our study concur with known relation-
not only as venues for sex work, but also for use of

ships between violent crime and establishments that sell
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illicit substances as well as temporary lodging for transi-
tory populations at higher risk of experiencing violent
crime; this area of research merits further exploration. It
is also notable that some property types, such as
healthcare facilities, experienced increased levels of
violent crime. Although workplace violence occurring in
or around healthcare facilities has become a growing
focus of investigation among medical researchers,32 33
there may be limited research into the importance of
these locales as a component of a city’s overall pattern
of violent crime.

While understanding the distribution of violent crime
by property type is important, notably, we detected that
all business/property types had individual parcels that
experienced an excess amount of violent crime com-
pared to other parcels within the same property catego-
ry. As stated previously, all property types had estab-
lishments experiencing more than 5-fold the mean num-
ber of violent crimes typical for that type of establish-
ment and most even had a substantial proportion of es-
tablishments with greater than 10-fold the mean number
of crimes. Research has identified that often a small
number of establishments in a municipality are responsi-
ble for a disproportionate share of violent crime;34 our
findings confirm this as well as highlight the diversity of
establishments experiencing particularly excessive levels
of violent crime. Indeed, though certain institutions, like
recreation centers, are considered a beneficial communi-
ty resource,35 it appears that even such institutions may
have facilities that are associated with excess levels of
violent crime. These findings also appear to show that all
property types may have establishments that experience
excess violent crime that may merit increased preventive
attention.

Among the 25 parcels with the most violent crime in
the entire city, there was a wide variety of property
types represented, such as a shopping center, grocery
store, gas station, motel, public park, vacant lot, public
street, office building, transit station, hospital, pharmacy,
school, community center, and movie theatre. While the
top 25 parcels tended to be located within block groups
with higher-than-average violent crime, our analysis
showed that a proportion of these parcels experience a
majority, and in some cases all, of violent crime within
their immediate vicinity. This result is interesting as it
suggests that some parcels may be attractors to crime
due to certain characteristics. Research in environmental

criminology has developed theories that may aid future

research on what specific characteristics of the parcels
or surrounding neighborhoods explain the concentration
of violent crime.36.37

This study has several limitations. First, although we
examined data across a large group of land use cate-
gories, further work is needed to better understand the
heterogeneity that may exist within each category and
the association of such characteristics with excess levels
of violent crime. Furthermore, the accuracy of the land
use categories used are dependent on local govern-
mental tax assessor records and classification. Misclas-
sification bias may exist if errors in such municipal data
are prevalent. It is also important to note that while a
parcel can only be classified into one land use type, an
establishment may have multiple functions which con-
tribute tfo its risk of violence. For example, a hotel may
also serve alcohol.38 Thus, further work is needed to
elucidate the precise characteristics of high-risk estab-
lishments. Another limitation is the use of a single year
of land use information in identifying parcels. It is pos-
sible that over the five years we examined, businesses
changed within these parcels, especially as parcels
became vacant or occupied. However, while some busi-
nesses could have changed, it is less likely that parcels
changed in business type due to zoning and land use
restrictions. It should also be noted that this study focus-
es on reported violent crime, which may underestimate
total violence across the study area. Lastly, these results
are focused on a single, large municipality in the south-
eastern United States. Other cities may exhibit unique
patterns and the results herein may not be generaliza-
ble to all locales; however, the methodological ap-
proach could be applied broadly to other communities.

Nonetheless, this work carries important implications
for violence prevention. While this study confirms the
value of examining the occurrence of violent crime at a
micro-spatial level,#39 our findings also highlight the
diversity of establishments experiencing excess levels
of violence. An awareness of this diversity may aid in
identifying and aiding such establishments with imple-
menting place-based prevention approaches.40 Fur-
thermore, this study demonstrates the potential of read-
ily available municipal administrative data to conduct
analyses that can guide prevention and policy deci-
sions. Policy and program improvements might involve
diverse strategies such as green space creation, en-
hanced lighting and visibility, adjustment of police pa-

trols, income supports, policies to increase housing sta-
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bility, or the creation of local business improvement dis-
tricts.41-45 Comprehensive, systematic, and periodic ex-
aminations of properties experiencing excess levels of
violent crime across an entire municipality may help
guide violence prevention resources and improve the

effectiveness of preventive efforts.
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