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Objective:
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Conclusions:

The objective of this study was to determine the effectiveness of the Crime Prevention
Through Environmental Design (CPTED) approach in reducing robberies.

CPTED evaluations were obtained through a comprehensive search mechanism. Two sets
of inclusion criteria were used: 16 primary studies evaluated a CPTED program with a
comparison period; 12 secondary studies presented some evidence of CPTED effects but
were not required to have the same level of scientific rigor. The percentage change in pre- and
postintervention events was the outcome examined. Studies were stratified by programs
implementing multiple components, a single component, and through ordinances.

All primary multiple-component CPTED programs experienced a percentage change in
robberies ranging from —84% to —30%. Single-component program effects ranged from
—83% to +91%, and ordinances ranged from —65% to +130%. Secondary studies
reported robbery changes ranging between —92% and +7.6%. Robbery reductions were
larger for interventions comprising basic store design, cash control, and training compo-
nents compared to those including equipment systems. No associations were found
between robbery decreases and either the follow-up period or the number of program
components. Studies examining nonfatal injuries found a median pre-post change of
—61%; those examining homicides found changes ranging from 0% to +11%.

The broad nature of the CPTED approach allows its adaptation to any setting, and results
indicate that it is an effective approach to reducing robbery. However, most interventions
were not evaluated independently of other factors contributing to robbery risk. More
research is needed on individual components and effects in various business settings.

Medical Subject Headings (MeSH): intervention studies, occupational health safety,
environment design, crime, violence, workplace, review literature (Am ] Prev Med
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Introduction

about the incidence, risk factors, and the industries

and occupations at risk for workplace violence.
Workplace violence accounts for approximately 20% of
workplace deaths and ranks second after transportation
as the leading cause of workplace death each year.! The
annual number of nonfatal assaults in the workplace
has been estimated by the National Crime Victimization
Survey to be as high as 2 million workers.? The highest
rates of workplace homicide are in the industries of
transportation, retail, services, and security, and in the

In the last several years, much has been learned
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workplaces of taxicabs, liquor stores, gas stations, pro-
tective agencies, and restaurants/ bars.®* Industries at
high risk of nonfatal events include health care, social
service, law enforcement, and education.

Approximately 80% of workplace homicides and as
many as 60% of nonfatal assaults occur in the course of a
robbery or other criminal act."® These events are concen-
trated in the service and retail industries, and research
addressing these events has been primarily focused on
convenience stores. Prevention efforts began in the 1970s
in response to a rising number of robberies. Although the
primary goal of these programs was to reduce the risk of
robbery, they also included approaches that focused
directly on preventing injury to workers, such as train-
ing employees in how to respond during a robbery.

A basic tenet for robbery prevention programs is
Jeffery’s Crime Prevention Through Environmental
Design (CPTED) model.® This model recognizes that
much of the risk for robbery can be modified through
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Table 1. Primary CPTED components included in each study

Multiple component

Single component

Author
Reference number 7 21 23 25 15
Study descriptor

CPTED COMPONENT

Crow Roesch SCIPRC Cahn Figlio

Two-clerk Alarm  Alarm/

Schnelle Whitcomb Crow Clarke Figlio Figlio  Figlio
22 26 13 24 16 17 18
Alarm Cash CCITV Cameras Guards
camera

Store design/environment
Lighting

Visibility

Cleanliness

Escape route

Location of register
Signage

Training/staffing
Employee training

Cash handling
Time-release or drop safe
Number of clerks X
Business hours/functioning
Equipment

Alarms

Cameras

Monitors

Guards

Bars/grilles

Door locks

Bullet-resistant barrier
Total components 8 6 8 11 1

KA A
KR ANA

KA

HKAEA K AR AR
KA

HKAEA K AR ANR

HKAHR RN

AR
oA

1 2 3 3 2 2 1

“Alarm is a paging system to police via a project director.

PAlso included as a single-component study because able to generate a statistic following addition of two-clerk provision.
g P y g g P

“Indicates that the inclusion of all factors was not required.

controlling the business environment. The CPTED model
identifies four elements for potential modification: natu-
ral surveillance, access control, territoriality, and activity
support. Natural surveillance includes internal and exter-
nal lighting, visibility into the store, and placement of the
cash register. Access control refers to the number of
entrances, door type and placement, and design of the
internal environment to control customer movement.
The principle of territoriality includes the location of the
store within the community, traffic flow surrounding the
store, signs and advertisements for the store, and design
issues that empower the employees over the customers
(such as bulletproof barriers). Activity support encom-
passes any activity that increases the presence of legiti-
mate customers and encourages increased business and
good customer behavior. Although many programs
based on CPTED principles have been developed, few
have incorporated all defined components.
CPTED-based programs have been developed and rec-
ommended nationwide to businesses at high risk of rob-
bery and violence. In the mid-1980s, the National Associ-
ation of Convenience Stores distributed to its member
stores a robbery and violence prevention program based
on the work of Crow and Bull” More recently, the
Occupational Safety and Health Administration (OSHA)
released “Recommendations for Workplace Violence Pre-
vention Programs in Late-Night Retail Establishments,”
which includes many CPTED components. These CPTED

programs were developed from a limited number of
studies that have not been empirically synthesized.

A comprehensive set of published and unpublished
studies evaluating CPTED interventions on the risk of
robbery and subsequent injury have been reviewed to
describe the effectiveness of CPTED programs in reduc-
ing robberies. Only programs designed to prevent
robberies and related injury in a workplace setting,
which met methodologic criteria and contained suffi-
ciently detailed data, were included.

Methods
Search Strategy

Published studies were obtained through a search strategy
described in detail by Beahler et al.® in this supplement.
Using a systematic approach to literature searches, relevant
studies from peer-reviewed journals, technical and govern-
ment reports, and unpublished reports were retrieved. Due to
the multidisciplinary nature of the research question, the
search was conducted across disciplines and included many
different databases and collections of literature. The follow-
ing 17 databases were included in the search:

e Biomedical: MEDLINE, EMBASE, Nursing and Allied Health

e Occupational health: NIOSHTIC, TRIS

e Business: ABI Inform

e Criminal justice and social science: Criminal Justice Period-
icals Index, Sociofile, ERIC, PsycINFO
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Table 1 (Continued)

Ordinance
Clifton Clifton Hunter Hunter Hunter Erickson
12 12 19 20 20 14
1986 Ord 1987 Ord 1986,/87 Ord 1986/87 Ord 1990 Ord 1992 Ord
(Gain, FL) (Gain, FL) (Tall, FL) (Jack, FL) (FL state) (FL state)
X X X X
X X X X X X
X X X
X X X X X
X X X X X X
X X X X X X
X X X X X
xP X X
XC
X X
X X X X X
XC
XC
8 9 9 4 7 8

e Government: NTIS, PAIS

e General: Books in Print, Dissertation Abstracts, Expanded
Academic Index

e Agricultural: Agris International, Agricola

In addition to database searching, other sources were
identified by checking references and consulting with experts
in the field. Additional unpublished literature (e.g., police
documents) or articles not available through academic search
strategies (e.g., National Association of Convenience Stores
studies) were requested directly from the originating agency.

Inclusion Criteria

Two sets of inclusion criteria were developed to maximize
inclusion of available data. Primary studies were required to
have evaluated a clearly delineated CPTED program, compo-
nent, or ordinance; included either a comparison period or
population; clearly identified the intervention period; measured
the risk of robbery; and included well-described outcome mea-
sures or enough raw data to generate a summary measure.
Secondary studies were also required to have evaluated a CPTED
program, but were required to present only a basic outcome or
trend statistic without the detail of describing the CPTED
intervention or the comparison time period or population.
Studies that repeated statistical findings presented more thor-
oughly in other documents were not included in addition to the
primary source. Studies were excluded if presented in a lan-
guage other than English or if not specific to a retail setting (e.g.,
parking lots, residences, school districts, pedestrians). Some
documents that may have evaluated a CPTED intervention
were not reviewed for inclusion because they could not be
located even by the primary agency.?~!!

Included Studies

A total of 26 studies were included in this review, 16
meeting primary”12-2¢ and 12 meeting secondary inclusion
tional to the primary study, and these were included as
secondary studies.!*?® Eighteen (69%) of the primary and
secondary studies have not been subjected to peer review
because they were either printed in non-peer reviewed
journals (n=3)273132 or generated for an agency
(n=15).712-18,23,25,26,28,34-36 A]] studies were available to the
public except one manuscript in progress.??

Fourteen of the 16 primary studies utilized a pre-post inter-
vention study design, where either the intervention group served
as its own control (one-group) (n=8)121416-20.25 o1 3 separate
group was selected to act as the control (n=6).1%15.22-24.26
Only one randomized experimental study was available for
inclusion in this review.” A quasi-experimental design was used
in one of the pre-post studies because the CPTED intervention
could not be randomized into intervention and control
groups due to limitations in the field setting.!®> Another study
utilized a repeated follow-up design over 4.5 years.!?

Two of the primary studies were retrieved from review
articles that included crude outcome data over five one-year
intervals,!*2% and one study used a post-intervention, cross-
sectional design.?! All secondary studies utilized a pre-post
intervention, one-group design.

Study Populations

Convenience stores were the study population in 1171221 of the 16
primary studies. Other populations represented were liquor
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stores,? “stores with a history of robbery,”?? small retail and service
establishments,?>2® and betting shops.?* Fourteen of the 16 studies
were conducted among U.S. businesses,”!2720:22.23.25.26 gpe
in businesses in Vancouver, Canada,?! and another in busi-
nesses in Victoria, Australia.?* Five secondary studies reported
statistics from convenience store populations,!?28:30.32.54
although there was also representation from a variety of
retail establishments (n= 6)26-28:31.33.35.36 and restaurants
(n=2).2729 All secondary studies were performed using U.S.
businesses.

Intervention Types

Three types of CPTED intervention approaches were ex-
amined among the primary studies: multiple compo-
nents,”21:2%25 3 single component,!315718:222426 o g
ordinance.!2141920 Eyaluations of multiple- or single-compo-
nent programs'*26-30.32.34-36 3nq ordinances!%28%* or regu-
lations®!-*% were included in secondary studies.

The majority of packaged, multiple intervention programs
emphasized the implementation of low- to no-cost recom-
mendations from the CPTED model (Table 1). These recom-
mendations comprise a “basic intervention program” and
include keeping a minimum amount of cash in the register,
ensuring good visibility into and outside of the business,
maintaining good interior and exterior lighting, limiting
access and escape routes, and training employees in how to
respond to a robbery.®” Environmental factors examined in
the single-component intervention studies included imple-
menting cash handling procedures,?* adding a second clerk
during late-night business hours,!® hiring guards,'® or install-
ing an alarm system,!*22:26 closed circuit interactive television
(CCITV),'6 or video cameras with a monitor!? (Table 1).

The most recognized and cited ordinances have been devel-
oped in the state of Florida. In July 1986, the Gainesville City
Commission adopted the Gainesville Convenience Store Ordi-
nance which required convenience stores to have an unob-
structed view of the cash register, an externally visible sales area,
cash handling and safe access signage, parking lot lighting,
security cameras, and mandatory robbery prevention training
for employees working between 8 pm and 4 am'? (Table 1). In
February 1987, a two-clerk provision was added.'?

In 1990, the Florida legislature enacted the Convenience
Store Security Act. The Act required local governments to
mandate convenience stores open between 10 pm and 5 am,
which experienced a serious violent event, to implement
measures similar to the 1986 Gainesville ordinance, in addi-
tion to: posting a height-indicator strip to the internal door
frame of the business, training all employees, limiting avail-
able cash between the hours of 9 pm and 6 am, restraining
from window tinting, installing a silent alarm with dispatch to
local law enforcement, and installing a safe (or other cash
management device).?8

The Convenience Business Security Act, enacted by the
Florida legislature on December 31, 1992, required all con-
venience stores to implement the 1990 Security Act. Addition-
ally, if a serious violent event had occurred in a business since
July 1989, the store operator was required to institute one of
the following procedures between the hours of 11 pm and 5
am: employ at least two clerks, utilize a bullet-resistant enclo-
sure, hire a security guard, operate the business through a
pass-through window, or close the business.?®

Outcome Measures

Primary studies selected for review had to evaluate the effects
of a prevention program on robbery or robbery-related
injury. A standardized definition of robbery used by the
Federal Bureau of Investigation Uniform Crime Report Sys-
tem is the “taking or attempting to take anything of value
from the care, custody or control of a person or persons by
force or threat of force or violence and/or by putting the
victim in fear.”® Studies measuring other types of outcomes,
such as apprehension rates, dollar loss due to robbery, and
cost-benefit/effectiveness were included only if a primary
outcome measure was also evaluated. Secondary studies had
to include a measure of robbery or a broader measure of
assault or violence. Studies enumerating the risk of events
without evaluating a CPTED prevention program were ex-
cluded from this review.

Statistical Analysis

An overall summary effect measure across primary studies
could not be estimated using meta-analytic methods due to
the lack of homogeneity across studies and the lack of
available detail in the data presented. Studies were grouped
and compared by type of intervention. The percentage
change in the measured outcome between pre- and post-
intervention time periods was constructed for the interven-
tion group for each study. To compare studies using this
statistic, neither control/comparison populations from two-
group designs were used nor were studies not permitting
calculation of the pre-post measure. Because results from
secondary studies were not conducive to constructing a
summary measure, published findings were re-presented and
summarized.

Results

Results are summarized in Table 2 (primary stud-
ies)712715:19-26 and Table 3 (secondary studies).!226-36

Methodologic Quality of Studies

A form of experimental study design was used by two
studies, including one which randomized the interven-
tion” and one which did not.!® Crow and Erickson'®
had rigorous follow-up to ensure high compliance with
the program. Crow and Bull” had follow-up with high
compliance of low-cost components. In Crow and Bull,”
a matching procedure was used to identify two groups
of businesses, and then these two groups were random-
ized rather than individual stores. Thus, any bias in the
selection of the two groups was not controlled through
the randomization process.

Half of the primary studies utilized a pre-post inter-
vention without a control group.'*!*16-20:25 I these
one-group designs, the intervention could not be eval-
uated independently of the effects of changes in extra-
neous risk factors for robbery such as store closings,
simultaneous prevention activities or general crime
trends. In studies that used a separate control popula-
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Table 3. Characteristics and results of secondary intervention studies (outcome is robbery unless otherwise stated)

State or Results®
organization Study population Intervention (percentage change® or trend)
Florida Convenience stores and gas City convenience store ordinance. No robberies
stations in Coral Springs Provisions include those of Kent, OH
(Clifton, 1987)'%< and option of two-clerk or one-clerk
in self-contained booth. Implemented
1983
Convenience stores in Brevard Resolution requiring convenience —59%
county (Chambers, 1988)%* stores to implement similar security
measures as Gainesville (excluding
two-clerk provision). Adopted January,
1987
Convenience stores in Ordinance requiring convenience —34%
Escambia county (Chambers, stores to implement similar security
1988)%* measures as Gainesville (excluding
two-clerk provision). Enacted May 2,
1987
Conoco Oil Company locations Comprehensive safety and robbery —92%; no homicides
(Butterworth, 1991) program including installation of
impact resistant safety shields but not
multiple clerks. Implemented 1981
Convenience stores in Both mandatory and voluntary Steady decrease
Hillsborough county security provisions, including two
(Butterworth, 1991)28 clerks. Implemented 1988
Convenience stores in Sanford Two-clerk ordinance. Adopted —60%
(Butterworth, 1991)23 December 1989
Convenience stores in Pierson Two-clerk ordinance. Adopted 1988 No robberies
(Butterworth, 1991)23 (estimate)
Convenience stores in Citrus Local ordinance, which includes two- —-82%
county (Butterworth, 1991)28 clerk provision. Implementation date
not provided
“Atrisk businesses” in Vero Ordinance requiring stores to use two  Two robberies
Beach (Butterworth, 1991)28 clerks, safety enclosures or audio/
visual monitoring system.
Implemented August 1988
Ohio Convenience stores in Brooke City convenience store ordinances. Range=(—30.1, +7.6%); Kent:
Park, Berea, Lorraine, Akton Provisions include employee training, —74%
and Kent (Clifton, 1987)'%¢ cash handling, visibility and lighting.
Kent: further includes two-clerk
requirement. Implemented 1982
Oregon Commercial establishments in Law enforcement recommendations —17%
Portland (Wallis, 1980)%° designed to change physical
environment and increase citizen
participation. Implemented February
1976
United Convenience stores, gas stations  Early-warning robbery reduction Range=(—80%, —65%)
States and other storefront alarm system and police response.

establishments (Eliot et al.,
1976)*

Convenience stores, liquor
stores, fast food outlets, and
motels (Whitcomb, 1979)26-<
Little General convenience
stores in southeastern U.S.
(Chambers, 1988)>*

Implemented prior to April 1975

Hidden surveillance cameras.
Implemented between 1970 and 1976

Employee training program
borrowing preventive measures from
Crow and Bull (1975).7 Full
implementation 1980

Range=(—73%, —45%)

—49%

Continued on next page

tion,!315:21-24.26 the control group was selected by
voluntary nonparticipation in three studies,?'?* by
absence of the intervention in three studies,'®2%2% and
by sampling of stores with similar environmental char-
acteristics as intervention stores in two studies.” ! Stud-
ies with a control group were able to assess temporal

changes in baseline risk. In the studies using nonpar-
ticipating stores as controls, it is expected that predis-
posing factors for robbery will influence selection dif-
ferentially for control and intervention groups.

Many of the studies evaluated raw numbers of events
before and after the program,”!%1%192024 and one
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Table 3. Characteristics and results of secondary intervention studies (outcome is robbery unless otherwise stated)

State or Results®
organization Study population Intervention (percentage change® or trend)
Roy Rogers/ 1100 company-owned Hardees Comprehensive violence prevention —48%
Hardees and Roy Rogers restaurants east ~ program including training strategies,
Restaurants  of the Rockies (Anfuso, 1994)27 such as cash handling and control of
back doors. (Not exclusive to violence
resulting from criminal activity.)
Implemented 1990
Roy Rogers restaurants in Violence prevention and awareness —84%
Philadelphia (D’Addario, training program, including employee
1996)2° training, installation of alarms and
closed-circuit television cameras.
Implemented 1993
Washington Retail establishments operating “Late-Night Retail Workers Crime —35% assault- and violence-
between 11 pm and 6 am, with Protection” regulations. Provisions related events among food
the exception of restaurants, include employee training, cash store employees
hotels, taverns and lodging handling, lighting and visibility
faciliti%e: (Nelson and Kaufman, = components. Enacted February 1990
1996)~
Same as above (Hewitt, 1997)%! Same as above —53% violence-related worker
compensation claims among
food store workers
Southland Seven-Eleven convenience Prevention procedures modeled after Southland chain experienced

Corporation  stores in Gainesville, Florida
(Clifton, 1987)'*¢

Seven-Eleven stores nationwide
(Erickson, 1996)%°

program developed by Crow and Bull
(1975).7 Nationwide adoption 1978

Robbery deterrence program
including cash handling, visibility,

inconsistent trend in robberies
per year. Southland chain was
second-highest chain
victimized by robberies

—65%

lighting and employee training.
Implemented 1975

Seven-Eleven stores nationwide:
2100 company-owned and 2900
franchised stores (Lins and
Erickson, 1998)?

Crime deterrence program developed
from several studies (Crow and Bull,
19757; Crow et al., 1987'%; Erickson, $37
1997'%; Figlio, 1991'°7'®). Includes

—70%; average dollar loss
from each robbery reduced to

cameras and alarms installed between

1993-1996

“Statistic or trend represents change since implementation of intervention.
PNegative (—) statistics represent a percentage decrease in incidents between time periods; positive (+) statistics represent a percentage increase.

“Study inclusion by primary and secondary criteria.

used an ecologic approach.?® Measuring the effective-
ness of an intervention using only raw values is com-
promised by changes in the number of stores over time,
sensitivity to outliers, and robbery history. In all studies,
the unit of analysis was a measure of robbery frequency,
except one study that followed individual stores.?!
Simple measures were used in the majority of studies,
most providing a percentage change measure with no
calculation of effect estimates. Multivariate methods to
control for confounding and to explore the possibility
of effect-measure modification were used by one study.'®

The magnitude of compliance with the interventions
was examined in six studies.”1%21:23:25.26 The average
for compliance in robbery prevention programs was
less than 30%.21® Stores recommended to implement
low-cost robbery prevention procedures had higher
compliance compared to stores recommended to im-
plement more expensive measures.”?>% In studies
evaluating an equipment system,'®1617:22:26 proper
functioning or utilization of the equipment was not

monitored in three.'®!7?% City and state ordinances
were seemingly not enforced and compliance not mea-
sured, except in Gainesville where the police depart-
ment conducted some follow-up visits.** Failure to
examine the level of compliance results in a method-
ologic problem, that is, the implication that store
operators who do comply may have a different risk of
robbery than store operators who do not comply.

Outcomes: Primary Inclusion

Multiple-component programs. In all studies examin-
ing a packaged, multiple-component program, the in-
tervention groups experienced a greater reduction in
the number of robberies”**% and in the number of
stores robbed?! than the comparison groups. The mag-
nitude of the percentage change ranged from —84% to
—30% (Figure 1). In the Southern California Injury
Prevention Research Center (SCIPRC) study,?® which
shows the largest reduction in robberies (percentage
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Figure 1. Percentage change in robberies between intervention and comparison groups for multiple-component interventions,
postintervention, primary studies. (Notes: The Cahn and Tien?® study statistic represents the percentage change in robberies,
pre-post intervention periods. In the Roesch and Winterdyk?! study, the statistic represents the percentage change in number

of stores robbed between intervention and comparison groups.)

change=-84%; 95% CL=—291%, —123%), a training
session was conducted with each store owner using an
action plan specially developed to address the robbery
prevention needs for that store. The magnitude of the
percentage change cannot be attributed to the pro-
gram alone because of the presence of uncontrolled
biases, the small sample size (n=22 stores), and few
robbery occurrences.

Single-component programs. In all but one of the
single CPTED-component studies, there was a decrease
in the number of postintervention robberies (Figure
2). Employing a second clerk resulted in a median
percentage change of nearly —34% (range=—65%,
—2.4%), and installing security hardware systems (e.g.,
alarms, video cameras, CCITV) and hiring guards re-
sulted in a median change of —38% (range=—83%,
+91%). Reducing cash and implementing time-lock
cash boxes and safes resulted in a —38% pre-post
change in robberies.

Adding the two-clerk provision to the 1986 Gaines-
ville, Florida ordinance resulted in a —65% change in
robberies.!? In contrast, the percentage change re-
ported by Figlio and Aurand,'® in a study that exam-
ined the effect of employing two clerks between the
hours of 11 pm and 7 am, was —2.4%. Evaluations
examining only one intervention were not controlled
for other prevention activities that may have been
implemented simultaneously or subsequently added.

Installation of alarm systems resulted in a percentage
change in robberies ranging from —38% to +91%. An
unexplained influx in the number of robberies during
one month of the postintervention time period likely
influenced the 91% increase. A comparable percentage
change measure for Crow and Erickson'® could not be
generated for inclusion in these results. The study,
however, reported that the difference in the pre-post
mean robbery changes between test and control stores
(—0.572; 95% CL=-0.424, 1.568) was not statistically
significant (F=1.267, p=0.2629).

Convenience stores experienced mean annual rob-
bery rate reductions after installation of CCITV systems
(—23%); installation of video cameras with monitors
(—54%); and hiring of guards (—83%).'°7'® The
—83% change found by hiring guards is based on the
experience of only one store, and the stability of the
statistics for the CCITV intervention (n=189) and the
video camera/monitor intervention (n=81) is moder-
ate. Speculation on why the reductions were so large is
limited by the lack of knowledge about when the
interventions were implemented and how those dates
corresponded with the availability of universal robbery
prevention programs or with background crime in
general.

Ordinances: The pre-post percentage changes in rob-
beries reported in primary studies for ordinances are
summarized in Figure 3. Enactment of local ordinances
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resulted in a —20% median change (range=—65%,
+130%) in the number of robberies across municipal-
ities in Florida. Following the enactment of statewide
acts, the median change in robberies was —25%
(range=—38%, —12%).

After implementation of the original 1986 Gaines-
ville ordinance, robberies increased 130%.'% Rising
robbery rates prior to its implementation and a general
tendency toward increased reporting may have contrib-
uted to this increase. Adding the two-clerk provision in
1987 led to a —65% pre-post change in robberies,'?
which was maintained for two years of follow-up.?”
Although this suggests that the 1986 ordinance had no
apparent effect until the two-clerk provision was com-
missioned, the 1987 provision was not measured inde-
pendently of the 1986 conditions. Additionally, the
Gainesville police chief reported that robberies had
actually started to decline before adoption of the
two-clerk provision due in part to the cash control and
visibility program required in 1986.%° Thus, the effect
of two clerks without the presence of a basic prevention
program is unknown.

The Gainesville ordinances may have indirectly af-
fected robberies in convenience stores in Tallahassee!?
and Jacksonville,?° contributing to a median change in
robberies of —20% (range=—24%, —15%). Conve-
nience stores in both municipalities may have voluntar-
ily implemented prevention measures to avoid adop-

tion of restrictive Gainesville-type ordinances. In both
studies, the actions taken by individual stores are
unknown.

Following the first statewide Security Act in Florida
(1990), robberies continued to decrease in Gainesville
(—38%) and Jacksonville (—26%). The 1990 Act led to
a statewide pre-post change in robberies of —12% in
the first year,?’ and the revised 1992 Security Act led to
an additional change of —23% in the next four years.'*
The —12% change appears relatively small but repre-
sents an overall statewide change based on varying
degrees of robbery risk in different cities and munici-
palities. Furthermore, local ordinances adopted
throughout the state before enactment of the 1990 Act
may have contributed to a smaller background risk of
robbery and injury. There was a larger statewide de-
crease (—23%) when the more comprehensive 1992
ordinance was introduced after the 1990 Act. Since the
1992 Act imposed very strict, more expensive condi-
tions on convenience stores, it is speculated that busi-
nesses may have chosen to close or move rather than be
subjected to harsher criteria.

Outcomes: Injury/Homicide

Three studies examined the outcome of employee
injury and homicide.'*?325 Assaultive injuries changed
by —86% in a small sample of liquor stores?® and —35%
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Figure 3. Percentage change in robberies between pre- and post-intervention time periods for ordinances, primary studies.
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in various retail and service establishments®® following
intervention. While little change in the number of
homicides was observed following recommended secu-
rity changes in commercial areas in one study,?® an-
other found an 11% increase in homicides in Florida
convenience stores after adoption of the 1992 Florida
Security Act.!* None of these studies controlled for
overall crime trends, and results are based on few fatal
and nonfatal events.

Association of CPTED Components and
Robbery Risk

Among all intervention studies with pre-post robbery
data,!%14-20.22-26 115 Jipear association was found be-
tween the pre-post percentage change in robberies and
the number of post-intervention years of follow-up (r =
—0.12, p=0.6398). Similarly, there was no linear rela-
tionship between the pre-post percentage change in
robberies and the total number of components per
intervention (r=-0.03, p=0.8987).

For interventions including only store design/envi-
ronmental components and training/staffing fea-
tures,'520:2%24 the median percentage change in the
number of robberies was —34% (range=—81%,
—2.4%). When equipment components were added to
interventions already containing these features,'?1419:20:25

the median percentage change was —25% (range=—65%,
+130%).

The pre-post median change in robberies was similar
for studies evaluating a package of components
(—25%, range=—81%, +130%) and for those evaluat-
ing a single component (—31%, range=-—54%,
+91%). The intervention package developed by the
SCIPRC and the 1987 Gainesville, Florida ordinance
yielded the largest pre-post intervention reductions in
robberies. The SCIPRC results are based on a very small
selfselected sample with voluntary compliance, while
the Florida ordinances applied to all stores but with
very little enforcement. The study examining security
guards was not considered in this analysis because the
statistic was based on the change in robberies occurring
in only one store.

Outcomes: Additional Measures

Among studies examining the mean dollar loss per rob-
bery, the median percentage change between interven-
tion and control businesses was —9.5% (range=—23%,
+4%).7?! Another study observed a general decline in
the mean loss following implementation of cash
handling measures.?* One study found that regard-
less of prevention measures, previous robberies were
the most important predictor for subsequent robberies
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(p=0.0001),'® while another found that the robbery
difference between experimental and control stores
was greatest for stores with two or more previous
robberies (difference=—10 robberies, p=0.04).”

On-scene apprehension arrests of robbery suspects
increased 40% following implementation of an alarm
system backed by police patrol.?? According to the same
study, the effect did not extend to suspects not appre-
hended on the scene, although another study reported
that both off-scene apprehensions and convictions in-
creased following installation of a camera/alarm sys-
tem.?® While the cost effectiveness of the alarm system
with police response was deemed poor,22 the evaluation
of a hidden camera project was economical.?®

Outcomes: Secondary Inclusion

A —74% median percentage change in robberies
(range=—82%, —60%) was experienced by conve-
nience stores in selected Florida and Ohio cities and
counties following the adoption of local ordinances
consisting of basic program components and a two-
clerk provision.'??® Other localities claiming success
with two-clerk provisions reported either having no or
few robberies or a steady decrease in robberies since
adoption of the provision.'*?® Convenience stores reg-
ulated by ordinances comprising basic program com-
ponents, without a two-clerk provision, experienced
changes in robberies ranging from —30.1% to +7.6%
in Ohio cities'? and from —59% to —34% in Florida
municipalities.®*

Secondary studies with multiple-component interven-
tions found pre-post robbery changes of —92% among
locations of an oil company chain,?® a median change of
—66% (range=—84%, —48%) among sites of a restau-
rant chain,?”?° a —17% change in various retail and
service establishments in Portland,*® and a median
change of —65% (range = —70%, —49%) among
Southland Corporation convenience stores nation-
wide®*32 and a convenience store chain in the south-
eastern United States.** All programs promoted basic
robbery and violence prevention procedures, although
three included the installation of cameras and alarms
or bulletresistant enclosures.?®2%32 Programs includ-
ing the hardware systems®*%%-32 had a larger percentage
decrease in the number of robberies than programs
without such systems (difference=12%).!427:3435

Food store employees in the state of Washington
experienced a —35% percentage change in assault- and
violence-related events®® and a —53% change in vio-
lence-related worker compensation claims®! after adop-
tion of the “Late-Night Retail Workers Crime Protec-
tion” regulation. Reviews of early-warning alarm
systems and hidden surveillance cameras found a
change in robberies ranging from —80% to —45% com-
pared to existing conventional police measures.?%3°

Discussion

The review process identified 16 primary CPTED eval-
uations from all sources over the past 30 years. Most of
these interventions were implemented in convenience
stores more than a decade ago.

All studies evaluating a multiple-component inter-
vention found that the intervention groups experi-
enced fewer robberies than the comparison groups
after program implementation. With the exception of
one single-component intervention study, the number
of robberies decreased between pre- and post-interven-
tion time periods. An intervention composed of an
alarm system with police patrol was the only CPTED
component not resulting in an overall reduction in the
average number of robberies. With the exception of the
first Gainesville ordinance, adoption of all local and
statewide ordinances and acts resulted in a decrease in
robberies. The value of specific components in reduc-
ing robbery risk was not evaluated in any of the
multiple-component or ordinance studies; only the
effectiveness of the program as a whole was examined.
Thus, there was no way to differentiate how basic
program components, equipment, and two clerks con-
tributed to the decrease in robberies.

Although most findings are in agreement, the lack of
controls for factors contributing to robbery risk make it
difficult to conclude whether the interventions were
independently effective in reducing robbery risk. Com-
munity crime and environmental factors have been
shown to influence robbery risk,*"**? but were con-
trolled only in one of the studies included in this
review. The ability to synthesize results across studies
was limited by the systematic variation across studies in
sample size, program implementation and length, and
compliance. The Crow and Bull study,7 which matched
control stores to intervention stores, provided the
strongest support for CPTED measures contributing to
the reduction of robberies.

Disagreement continues on whether employing two
clerks is an effective measure for reducing robberies.
Although two-clerk provisions as part of larger pro-
grams showed effectiveness in this review, controlled
studies of this issue are needed. The federal Occupa-
tional Safety and Health Administration has included a
two-clerk condition in its release of “Recommendations
for Workplace Violence Prevention Programs in Late-
Night Retail Establishments” and has received negative
feedback from some researchers in workplace violence
prevention and representatives from the National Asso-
ciation of Convenience Stores. Critics argue that there
is limited scientific evidence demonstrating the validity
of the two-clerk provision, the cost of implementation is
high, and it is believed to potentially increase the risk of
employee injury or death in the event of criminal
activity by increasing the number of employees ex-
posed. Although an evaluation of the 1992 Florida
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Security Act, which included two-clerk and security
guard provisions, found an 11% increase in homicide,
another study specifically examining injury risk found
no association between two clerks and employee injury
rates.?

In any systematic review, there is usually concern for
whether included studies are a biased sample of all
studies and results available. Although both published
and unpublished documents were identified for this
review, positive publishing bias is present in both
peer-reviewed and other types of publications. There
may be less inclination to publish unfavorable results,
particularly when employee welfare is involved. Thus,
the magnitude and consistency of positive results from
this study may be misleading if not interpreted with the
understanding that biases may be operating.

The results of this study show that the CPTED
approach appears effective in reducing robbery. How-
ever, it does not show clear trends regarding which
components of the CPTED approach are most effec-
tive. Programs with multiple components, especially
those that include measures with low-cost implementa-
tion and maintenance, may be the most easily intro-
duced and accepted by the business community. Be-
cause the number of business settings covered in this
review was limited, it cannot be concluded that the
CPTED approach is effective for all businesses. How-
ever, the devastating effects of robberies on employees,
high costs to businesses and the increasing threat of
litigation are all strong reasons to incorporate preven-
tion measures and to continue to study their effective-
ness in reducing robbery and employee injury.
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