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ABSTRACT

The purpose of this report is to detail the present state of
knowledge regarding the impact of street 1ighting on crime and the
fear of crime, based on a comparative analysis of past and on-going
street lighting projects whose description and impact have either
been documented or are easily accessible. As with every NEP Phase
I study, this report does not purport to be prescriptive with respect
to the design of street lighting projects. The report briefly traces
the historical and technical development of street lighting; reviews
the pertinent issues in street lighting and crime; develops an evalu-
ation framework for the comparative analysis of street lighting pro-
jects; undertakes a systematic assessment of available evaluation
studies in street lighting; outlines a single project evaluation
design; and identifies gaps in the present knowledge base and makes
recommendations concerning future research and evaluation activities
which should be undertaken to fill those gaps.

Although the paucity of reliable and uniform data and the in-
adequacy of available evaluation studies preclude a definitive state-
ment regarding the relationship between street lighting and crime, a
number of policy-relevant findings are contained in the report. In
particular, while there is no statistically significant evidence that
street lighting impacts the level of crime, especially if crime dis-
placement is taken into account, there is a strong indication that
increased Tighting-~-perhaps lighting uniformity--decreases the fear
of crime. Consequently, it is recommended that LEAA continue to fund
street lighting projects for the purpose of deterring crime, but that
the funding be a joint inter-agency effort so that the range of street
lighting objectives is taken into consideration in the development of
such projects.

In terms of future activities, two research activities and one
evaluation activity are recommended at this time; they deserve im-
mediate attention, and should be carried on concurrently, in coordina-
tion with each other. The two research activities attempt to wunderstand
the relationship between light and crime on a microscopic and a macro-
scopic level, respectively, while the evaluation activity would assure
the uniformity and comparability of future street lighting evaluations.

Finally, the report should be of interest to criminal justice
administrators who are concerned with the funding of street lighting
projects. The report can also serve as an invaluable reference for
criminal justice planners and professionals who are engaged in the
technical aspects of designing, installing and maintaining street
lighting systems.
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PREFACE

On April 23, 1976, Public Systems Evaluation, Inc. (PSE) was
awarded a one-year, National Evaluation Program grant by the National
Institute of Law Enforcement and Criminal Justice, Law Enforcement
Assistance Administration, United States Department of Justice, to
conduct a study entitled "Phase I Evaluation of Street Lighting
Projects." The purpose of the study is to determine the present
state of knowledge regarding the impact of street lighting on crime
and the fear of crime. To this end, PSE has undertaken an encompassing
literature survey, an extensive telephone survey, and a limited site
survey. The results of PSE's survey and evaluation efforts are, for
the most part, contained in three formal reports: a preliminary '
report, a Final Report, and a Summary Report. The preliminary report,
entitled "Issues in Street Lighting and Crime," was published 1n
July, 1976; it was based on work performed during the first three
months of PSE's study. In terms of content, the results documented
in the preliminary report have, of course, been updated, expanded,
refined and included in the Final Report. And the Summary Report
can be regarded as an abridged version of the Final Report.

During the course of this evaluation study many individuals
have been contacted either by telephone, in person or through written
correspondence; they have collectively contributed to the knowledge
base that is reflected herein. Exhibit A.3 in Appendix A of the
Final Report contains a list of those individuals whose contribu-
tion the authors would like to formally acknowledge.

The authors have also been assisted by Dr. Thomas A. Reppetto,
Dr. Saul I. Gass and Mr. Goodall Shapiro, all of whom are consultants
to Public Systems Evaluation, Inc. (PSE) and a part of the project
team. Other members of the PSE project team include Dr. Richard C.
Larson and Mr. Victor 0. Li, who have provided technical assist-
ance; and Ms. Ellen P. Keir, Miss Joan Kanavich and Ms. Connie Toth,
who have provided editing and typing support.

Finally, the authors would 1ike to acknowledge the guidance and
support provided by both Ms. Jan J. Hulla, the government project
monitor, and Dr. Richard M. Rau, a member of the street lighting
project review committee.

Street lights can be like that famous
stone that falls in the desert where
there are no ears to hear. Does it
make a noise? Without effective eyes
to see, does a light cast light? DNot
for practical purposes.

Jane Jacobs, 1961

- Preceding page bank




= TABLE OF CONTENTS

Page

Abstract . . . & ¢ vttt e e e e e e e e e e e e e e e e i
Preface . . . . ¢ ¢ v i i i et e e e h e e e e e e e e iii
List of Exhibits . . . . . ¢ ¢ ¢ ¢« & ¢ ¢ v ¢t i 4 e e e e vii
T INTRODUCTION . & & v v v e o e e e e e o e o e o o s s s 1
1.1 MHistorical Background . . . . . . . . . . ¢ . . .. 3
1.2 Scope of Study . . « & ¢ ¢ v v v v 4 v e e e e e 4
1.3 Scope of Report . . . « . ¢ v v v o b e e e . 8

2 STREET LIGHTING ISSUES . « + « v v v v v v v ve e e v 14
2.1 Project Issues . . . . « « o v v o v v v o v o 0. 19
2.2 System ISSUES .+ v ¢ v 4 4 4 4t e e e e e e e e e 25
2.3 Related ISSUES . « « v v v ¢ ¢ ¢ ¢ 4 ¢ ¢ o o o o o s 29

3 PHASE I EVALUATION FRAMEWORK . . . . . . . v v v v v v 37
3.1 Evaluation Issues . . . . . ¢ ¢ & ¢ ¢ ¢ o v @ o o & 40
3.2 Single Project Evaluation . . . . . . . . .. . .. 45
3.3 Multi-Project Evaluation . . . . . . « . ¢« ¢« o o o 45

4 STREET LIGHTING EVALUATIONS . . . . . . . . . e e e e e 47
4.1 Research Designs . . . « ¢« & ¢ v v ¢ v v v ¢ v v o 48
4,2 Methodological Problems . . . . . . .. . .. ... 62
4.3 Impact Results. . . . . e e e e e e e e e e e e s 66

5 SINGLE PROJECT EVALUATION DESIGN . . . . . ¢« ¢« « ¢« « « 73
5.1 Measures Framework . . . . . e e e e e e e e e e e s 75
5.2 Evaluation Components . . . . . v ¢« v ¢ ¢ ¢ ¢ + o & 82
5.3 Ana]ytic Techniques . « & « ¢ ¢ v v & 4 ¢ ¢ o o o & 87

6 CONCLUSIONS . . & & v ¢ ¢ v e v e e e e v o s o e e o o 93
6.1 State of Knowledge . . . . . « « « ¢« v ¢ v v o v o & 93
6.2 Gaps and Recommendations . . . . . . . . . . ... 94
6.3 Future Activities . . « « . v & o v v v 0 v e . . 94
REFERENCES . . . & v ¢ v v v e e e e o e e e s s . e ae e 99

vii

" LIST OF EXHIBITS

Exhibit

1 > Impact Objectives of Street Lighting Systems

2 Historical Development of Street Lighting

3 Phase I Study Approach

4 Sample Se]ection Process and Scope of Report

5 Street Lighting Projects: Preliminary
Sample

6 Street Lighting Projects: Study Sample

7 Involvement of Street Lighting Participants

8 Sources of ands,for Street Lighting Projects

9 Relative Efficacies of Light Sources

10 Evaluation Process

1 Evaluation Frameworks: A Dynamic Roll-Back
Approach

12 Street Lighting Projects: Evaluation Sample

13 Evaluation Sample: Research Designs

14 Evaluation Sample: Reported Impacts

15 Single Project Evaluation Design

16 Measures Framework: Input Measures

17 Measures Framework: Process Measures

18 Measures Framework: Impact Measures

19 v Measures F}amework: Tested Hypotheses

20 State of Knowledge: Issues, Gaps and
Recommendations ‘

i s bk

o T S e SR T T Sy e ST

et
SRAER G

e A R i




e}

+ ("

"~

1 _INTRODUCTION

Is street lighting an effective approach in the reduction and
deterrence of crime? In 1967, the President's Crime Commission
stated that [1]*:

" There is no conclusive evidence that improved
lighting will have lasting or significant im-
pact on crime rates, although there are strong
intuitive reasons to believe that it will be
helpful.... Improved street 1ighting may reduce
some types of crime in some areas.... With in-
formation on past, present and projected crime
rates, it may be possible to assess better the
impact of lighting on crime.

The creation of the Law Enforcement Assistance Administration
(LEAA) in the Omnibus Crime Control and Safe Street Act of 1968 has
accelerated the development and testing of anti-crime strategies,
including improved street lighting projects. While methodological
problems render the results of the projects statistically question-
able, the proliferation of encouraging reports does seem, in itself,
significant. However, as cautioned by the National Advisory Commis-

sion in 1973 [2]:

...these statistics cannot be interpreted as
proof of the efficacy of lighting programs
in reducing crime...additional scrutiny of
these results is necessary. Such study will
have to take into account the effects of
such variables as police patrol levels, dis-
placement of criminal activity to other
times and places, and seasonal changes in
crime patterns. Until all evidence is
sifted, it should be assumed that 1lighting
is only one of the factors that help reduce
crime.

In more recent months, the LEAA has been subjected to considera-
ble criticism for funding hardware-related projects--including street
lighting projects**--and for not being able to show that they have
contributed to any reduction in crime. The critics have also complained

* For convenience, all references in this report are sequentially
numbered and identified in the last section of the report.

** It is estimated--based on an extrapolation of data contained
in the LEAA Grant Management Information System--that some 8 to 12
million dollars of LEAA's total budget to date wave been spent on
street 1ighting related projects.
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that even though elaborate evaluation requirements are built in at
every level of the LEAA program, evaluations have been geared more
to justifying past projects than to identifying problems [3,4].

The National Institute of Law Enforcement and Criminal Justice
(NILECJ),- the research arm of the LEAA, has sponsored several evalua-
tion programs which address these doubts and criticisms. Among
these is the National Evaluation Program (NEP), which attempts to
provide a timely, objective and reliable assessment of selected
topic areas which have received substantial LEAA funding. For
each selected topic area, an initial Phase I evaluation is conducted.
Based primarily on a review of completed evaluations in the topic
area and without extensive data collection and analysis efforts, the
Phase I evaluation effort provides a quick but pertinent assessment
of the topic area and identifies alternate strategies and designs
for further evaluation. If a more intensive evaluation is warranted,
then a longer term Phase IT evaluation is conducted.

The topic area of this study is, of course, street lighting,
and it is a "Phase I Evaluation of Street Lighting Projects." As
an NEP Phase I study, the purpose of the study is to determine the
present state of knowledge regarding the impact of street lighting
on crime and the fear of crime; this is accomplished by a compara-
tive analysis of past and on-going street lighting projects whose
description and impact have either been documented or are easily
accessible. More specifically, the study endeavors to:

- review the pertinent issues in street lighting
and crime;

- develop an evaluation framework for the comparative
analysis of street lighting projects;

- undertake a systematic assessment of available
evaluation studies in street lighting;

» outline a single project evaluation design; and

- identify gaps in the present knowledge base and
make recommendations concerning future research
and evaluation activities which should be under-
taken to fill those gaps.

The above five endeavors correspond to the subject matters dis-
cussed in Sections 2 through 6, respectively. In this introductory
section, the historical development of street lighting is briefly
traced in Section 1.1, while the scope of the study is summarized
in Section 1.2, and the scope of the report is outlined in Section
1.3.°
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1.1 HISTORICAL BACKGROUND .
Archaeologists have dated outdoor 1ighting to 3,000 B.C. [5].
After discovering and mastering fire, prehistoric man used earthen
jars to contain the fire which 1it his cave inside and out. .However, \
street lighting systems are a relatively new phgnomenon,.dat1ng ¢
back to 1558 when the city of Paris installed p1tch7burn1ng lanterns
on some of its main streets. Street lanterns were just one part of
the city's attempt to light up the streets. An ord1n§nce'was also
passed requiring all citizens to keep 1ights burning in windows )
that fronted the streets. It is interesting to note that the'11gbt1ng
of streets in Paris was motivated by the belief that §treet 1ighting
would rid the streets of nighttime robbers, who practically took over Ix
the city after nightfall.
Historically, the motivation for street Tighting began with
security and safety considerations; then became 1qtegrated with the
community's need for character identity and V}ta11ty; and f1r_|a"|'ly2 i
following the advent of the automobile, contr1pu§ed to traffic ori- O
entation and identification requirements. Exhibit 1 summarizes the
impact-oriented objectives of street 1ighting systems; they have
Exhibit 1 .
Impact Objectives of Street Lighting Systems
Security and Safety
» Prevent Crime e
« Alleviate Fear of Crime
« Prevent Traffic (Vehicular and Pedestrian) 5
Accidents
Community Character and Vitality -
+ Promote Social Interaction
« Promote Business and Industry
. Contribute to a Positive Nighttime Visual
Image ¢
[}
« Provide a Pleasing Daytime Appearance
« Provide Inspiration for Community Spirit and
Growth
Traffic Orientation and Identification
. Provide Visual Information for Vehicular and o
Pedestrian Traffic
. Facilitate and Direct Vehicular and Pedestrian
Traffic Flow ‘
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remained unchanged for several decades. What has changed over time
has been the emphasis placed on the different objectives: for example,
security considerations are again high on the list of priorities of
urban administrators and planners.

Exhibit 2 traces the historical development of street lighting in
terms of the types of electric street lighting lamps and the locales
where the various street lighting innovations were installed. It is
seen that the efficacy* (i.e., lumens per watt) of the electric lamps
has increased from less than ten--for arc lamps--to over 140--for
high-pressure sodium vapor lamps--during the last century. Upon
closer examination of Exhibit 2, it is also seen that the time between
major innovations has become increasingly shorter--a "future shock"
phenomenon. In fact, it is probably safe to say that another major
innovation will occur in the very near future. In comparison with
present-day high-pressure sodium vapor lamps, the next generation
of high-intensity discharge lamps should achieve higher efficacy,
longer life, and smaliler lamp size (for better optical properties);
it should also use multi-vapors which will fill in and perhaps extend
the frequency spectrum that characterizes the current set of vapor
lamps. Historically, the properties determining the acceptability
of new lamp types have been overall output, efficacy, lifetime, ease
of maintenance, ease of optical control, color rendition and initial
cost.

1.2 SCOPE OF STUDY

The scope of this study can best be understood by first re-
viewing the approach used in carrying out the study and, secondly,
identifying the process by which the sample of street lighting
projects was selected.

r~

STUDY APPROACH

In carrying out the mandate of the National Evaluation Pro-
gram in connection with the "Phase I Evaluation of Street Lighting
Projects,"” a study approach was initially proposed; it has since
been followed without any deviation and found to be quite adequate.
The approach is detailed in Exhibit 3; it consists essentially of
seven tasks.

* An abbreviated, technical discussion of 1ight measures is
contained elsewhere--in Appendix B of the Final Report. In any
analysis of street lighting, especially in the development and
evaluation of street lighting, it is important to have at least
a minimum level of technical understanding of street 1light design
and measurement.
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Exhibit 2

Historical Development of Street Lighting

Rated Life
for Street In{tial Lumens

Lamp Description Date { Lighting Service } Per Watt

Arc .

“Open carbon-arc 1879 { Daily trimming -
Enclecsed arc 1893 | Weekly trimming 4-7
Flaming arc

Open -- 12 hours. 8.5 (d-c multiple)
Enclosed - 100 hours 19 (a-c series)
Magnetite (d-c series 1904 100-350 hours 10-20
“luminous arc")

Filament
Carbonized bamboo 1879 - 2
Carbonized cellulose 1891 -- 3
Metallized (gem) 1905 - 4
Tantalum (d-c -- - 5

multiple circuit)

Tungsten (brittle) 1907 -- -
Drawn Tungsten 191 -- 9
1913 .- 10

Mazda C (gas-filled) 1930 .- 14-20

' 1915 1,350 hours 10-20

1950 2,000 hours 16-24

3,000 hours 16-20

Mercury Vapor
Cooper-Hewitt 1901 Indefinite 13
H33-1CD/E 1947 3,000 hours 50
H33-1CD/E 1952 5,000 hours 50
H33-1CD/E 1966 16,000 hours 51
H36-156V 1966 16,000 hours 56.5

Low-Pressure
Sodium
NA 4 (10,000 Tumen) 1934 1,350 hours 50
NA 9 (10,000 lumen) 1935 2,000 hours 56
1952 4,000 hours 58
1975 -- 180
Fluorescent !
F1007 12/CW/RS 1952 7,500 hours 66
F100T12/CW/RS 1966 10,000 hours 71
F72PG17/CW 1966 14,000 hours 68
F72T10/CW 1966 9,000 hours 63
High-Pressure
§o§1um
1965 6,000 hours Over 100
1975 15,000 hours 140

A S
o b,

(a) Electric

Street Lighting Lamps

Date

Place

Light Source/Lamp

1558

1690
1807
1879
1905
1935
1937
1952
1967

Paris, France

Boston, Massachusetts
tondon, England i
Cleveland, Ohio

Los Angeles, California
Philadelphia, Pennsylvania
San Francisco, Califernia
Detroit, Michigan

Several U.S. Cities

Pitch-burning lanterns, fol-
lowed by candle lanterns

Fire baskets
Gaslights

Brush arc lamps
Incandescent

Mercury vapor
Low-pressure sodium
Fluorescent
High~-pressure sodium

{b) Street Lighting Innovations

Sources: {6,
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Exhibit 3

: Phase I Study Approach
. _B. Identify >17a. Develop
L g Information > Phase 11
: Requirements 5b. Develop g;g}ngion
] N Single Project ;
- Evaluation '
5 Design
k3
A Y
: 1. Review »12. Develop »-| 5a. Refine 6. Assess
1 Pertinent Phase I Phase 1 Present Decision '
- Background Evaluation Evaluation [ State of a
3 Information Framework . Framework Knowledge !
\
: _[#- Detail 7b. Specify
: Project > Arguments

> Interventions ‘ Against

Phase II
;;.;{7 j o
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The first task of reviewing pertinent background information on
street lighting projects contributed to the ensuing three tasks of
developing a Phase I (i.e., multi-project) evaluation framework,
identifying the types of information required for the study, and
detailing project interventions, respectively. The second, third
and fourth tasks in turn provided the basis for accomplishing the
fifth task, which refined the multi-project evaluation framework
and developed a single-project evaluation design. Analyzing the
project interventions in terms of the refined multi-project evalu-
ation framework was the purpose of the sixth task, which resulted
in an assessment of the present state of knowledge regarding the
impact of street 1ighting on crime and the fear of crime. In the
terminology of the National Evaluation Program, the seventh task
was to address the possibility of conducting a Phase II evaluation
of street lighting projects; that is, to make recommendations con-
cerning future research and evaluation activities which should be
undertaken to fill the gaps that exist in the present state of
knowledge.

SAMPLE SELECTION PROCESS

In identifying a sample of street lighting projects for this
study, several problems arose in the very definition of what is
meant by a project. In many locally-funded street lighting efforts,
a continuous upgrading process is underway, so that it is almost
impossible to identify a project, based on its geographical bound-
aries and/or time limits. Moreover, even when a project can be
identified, there are problems in securing pertinent project-related
data since (a) the process of effecting a street lighting project
is usually diffuse with responsibilities spread among many different
individuals and organizations, and (b) the project, when completed,
loses its administrative identity and becomes an inconsequential
part of the total system. Additionally, inasmuch as street lighting
is designed to satisfy a wide range of objectives--see Exhibit 1--
including crime prevention, it was difficult to determine if any
crime-related data were collected as a part of the project effort.
Frequently, crime prevention is used only as a label to secure
appropriate LEAA funding. Consequently, unlike other NEP Phase I
topic areas (e.g., operation identification, neighborhood team
policing, specialized patrol, pretrial release, treatment alterna-
tives to street crime, juvenile diversion, etc.), street lighting
is not a well defined criminal justice related topic area. The
resultant problems are further elaborated on in Secticn 2.

The actual selection of street lighting projects for this
study was based on five specific criteria. First, for obvious rea-
sons, only projects with crime-related information were selected.
As a result of this first criterion, nearly all of the LEAA-funded
projects (i.e., funded through either its block grant or dis-

.cretionary funding mechanisms) were selected; projects funded by
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other federal, state or local sources (e.g., Department of Trans-
portation, Department of Housing and Urban Development, bond issues,
civic organizations, etc.) usually do not have a crime-related focus.
Second, all highway lighting projects were excluded since they were
primarily concerned with vehicular safety, not pedestrian security,
issues. - Third, for reasons of comparability, only projects in
cities with population of at least 25,000 were selected. Fourth,
after several unsuccessful attempts at securing pre-1970 data, it
was decided that only projects completed after 1970 would be studied.
Fifth, for the purpose of detailed evaluative analysis, only projects
with pertinent evaluation-related information were considered.

Although the above five criteria were essential in the selec-
tion of street lighting projects, they were applied at different

points in the selection process. In fact, as illustrated in Exhibit 4,

application of the first two criteria resulted in a Preliminary
Sample of 103 projects. The subsequent application of the next two
criteria resulted in a Study Sample of 41 projects, and application
of the fifth and final criterion yielded an Evaluation Sample of

15 projects. The Preliminary Sample provided some background informa-

tion; the more detailed Study Sample provided the basis for studying
specific issues in street lighting and crime; and the Evaluation
Sample provided evaluation-related information.

Exhibit 4 also contains a 1ist of information sources. In
addition to these sources, telephone interviews were conducted of
60 projects and site visits were made to 17 projects. The projects
which were interviewed and/or visited are indicated in Exhibit 5,
which identifies all the street 1ighting projects in the Preliminary
Sample. It should be noted that several of the projects in the
Preliminary Sample were eliminated after telephone interviews sug-
gested that either there was no project as indicated, or there was
a project but the wrong city was indicated, or the officials inter-
viewed could only recall the most recent project in their city, or no
appropriate city officials could be contacted following repeated
attempts. The Study and Evaluation Samples are discussed at length
in Sections 2 and 4, respectively.

1.3 SCOPE OF REPORT

The scope of this report can best be viewed in terms of the
sample selection process, as indicated in Exhibit 4. -Following
the introductory section, Section 2 discusses the issues in street
lighting and crime, based on information contained in the Preliminary
and Study Samples. These issues contribute to the Phase I evaluation
framework that is developed in Section 3. Using the evaluation
framework, an analysis of street 1ighting evaluations is undertaken
in Section 4, based on information contained in the Evaluation Sample.
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Exhibit 4

_ Sample Selection Process and Scope of Report

e Projects with crime-~
related information

o Non-highway projects

* Projects in cities
with Population of
at least 25,000

* Projects completed
after 1970

* Projects with perti-
nent evaluation«
related information

Information
Sources!?

.;j

Preliminar
——{—* SampTe: ‘

103 Projects

Stud
Samgle:

41 Projects

Evaluation
Samgle:-

15 Projects

A

, — — — —

« Telephone interviews
(60 Projects)

\

» Site Visits
(17 Projects)

——

————— cmmemes . eSmmee  emome—
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1.

Introduction [

2'

Street Lighting Issues

™4, Street Lighting Evaluatiwns

T

A
Y

3. Phase I Evaluation Framework

5, Single Project Evaluation Design

, 1

6. Conclusions

! Sources include National Criminal Justice Reference Service'(NCJRS), National Technical Informatiop
Service (NTIS), LEAA Grant Management Information System (GMIS), surveyof LEAA State Planning Agencies

and Regional Offices, utility company publications, trade journals, and referrals.
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| Exhibit 5 - Exhibit S .
—— (page 2 of 3)
Street Lighting Projects: Preliminary Sample
t -~ - 1970 Project Phone Survey |Site Visit | Study Sample 1970 Project Phone Survey jSite Visit | Study Sample
. C City Population Dates ® No Yes No Yes No Yes S TCity Population Dates® No Yes No Yes No Yes
; 1. Arlington, MA 53,534 1966-1571 x x x 41. Kinston, NC 22,309 1972-1973 x X
2. Asbury Park, NJ 16,533 1971-1974 | «x 3 X 42, Knoxville, TN 174,587 1974 ’ x
3. Asheville, NC 57,681 1973 i x x x 43, Manchester, NH : 87,754 1975 x x
: 4, Atlanta, GA 497,421 1973 x x x 44, McPherson, KS 10,851 | before 1960 x
¢ 5. Atlanta, GA 497,421 1973-1974 x x x 45, Miami, FL 334,859 | 1961-1968 x
6. Baltimore, MD 905,759 | before 1971 x x 46, Miami, FL 334,859 1971-1972 X
. 7. Baltimore, MD 905,759 1972-1974 x 47, Miami, FL 334,859 1972-1977 X X X
8. Baltimore, MD 905,759 1973-1974 X X 48, Miami Beach, FL 87,072 1973_ x
9. Benkelman, NE 1,349 1969-1971 X X x 49, Midlothian, IL 15,939 1975-1977 x x x
10. Boston, MA 641,071 1975-1977 X x x 50. Milton, MA 27,190 1971-1974 X X
: C 11, Burlington, MA 21,980 1969-1974 x x 51. Miiwaukee, WI 717,372 1972 x b3
12. Charleston, WV 71,505 1968-1974 x X 52. Montclair, HJ 44,043 1973-1974 X X x
13, Charlotte, NC 241,178 1971-1973 X X x 53, Neptune, NJ 5,502 1971-1972 3 X x
14. Chatanooga, TN 119,082 1972 x X X 54, Neptune, NJ 5,502 1972-1974 X x X
15, Chicago, IL 3,369,359 1966 X 55. Newark, NJ 381,930 1969-1970 x X x
16. Chicago, IL 3,369,359 after 1971 X 56. Newark, NJ 381,930 1973-1974 x X X
: C 17. Chicago, IL 3,369,359 1974-1975 X X 57. Newark, NJ 381,930 | not available X x x
‘ 18. Cincinatti, OH 452,524 1970-1977 x x X 58. New Kensington, PA 20,312 ] 1974-1975 x g
19. Cleveland, OH 750,879 1973-1975 x x 59. New Kensington, PA 20,312 1975-1976 X X x *
: 20. Dade County, FL 1,267,792 1972 X 60. New Orleans, LA 593,471 1973-1975 x X X ’
M 21. Danville, IL 42,570 1971-1975 4 x 61, New York, NY 7,895,563 1957 X X X
: 22, Denver, CO 514,678 1975-1976 X X x 62. New York, NY 7,895,563 1959-1961 X X x
C, 23. Detroit, MI 1,512,893 1968 X X X 63. New York, NY 7,895,563 1960~1966 X X x
: 24, Detroit, MI 1,512,893 1973 X x x 64, New York, NY 7,895,563 1965 X x X
: 25, Durham, NC 95,438 1969-1970 X X 65. New York, NY 7,895,563 1972-1973 X x X
26, Durham, NC 95,438 before 1974 X x 66. New York, NY 7,895,563 { after 1973 X x X
27. East Orange, NJ 75,471 1971-1973 x X X 67, New York, NY 7,895,563 | not available X X
28. Flint, MI 193,317 1956 X 68. Norfolk, VA 307,951 1972-1974 X X
' (‘ 29, Foster City, CA 9,327 { not available X 69, Norman, 0K 52,117 1973 X X
30, Fort Wayne, IN 178,021 | not available X x 70. Norristown, PA 38,169 1974-1975 x X
31. Garland, TX 81,437 1976-1977 3 x 3 71. OQakland, CA 361,561 { before 1970 X x
32, Gary, IN 175,415 1953-1955 x x X 72. Oak Park, IL ~ 62,511 before 1973 X x x
33, Gastonia, NC 47,142 1971-1973 x x x 73. Owensboro, KY 50,329 1968-1970 X X x
. 34, Greendale, WI 15,089 before 1971 X X %, 74, Passaic, NJ 55,124 1973-1974 x b X
£ C 35, Gulfport, MS 40,791 | not available x x ) 75, Paterson, NJ 144,824 1973-1974 X X X
: 36, Harrisburg, PA 68,061 1975-1976 x X 76. Peabody, MA 48,080 19741977 X X X
B 37. Indianapolis, IN 745,739 1963-1970 X X 77. 'Philadelphia, PA 1,950,098 1975-1976 x X x
t 38. .Jeffersontown, KY | 9,701 1973-1976 X X 78. - Phoenix, A2 581,562 | not available x X x
: 39. Kansas City, MO §07,330 1967-1969 x x 79,  Pigeon Forge, TN 1,361 | not available x X
40. Kansas City, M0 507,33 | 1971-1972° | x | X x 80, Plainfield, #J A6.862| 1970 X X
&€
1 Calendar years during which planning and installation activities were supposed to have
taken place. :
c
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C ' . . A single project evaluation design is developed in Section 5, guided
P Exhibit 5 by the Phase I evaluation framework and the analysis of street
(page 3 of 3) lighting evaluations. Lastly, the conclusions section, Section 6,
summarizes the present state of knowledge; identifies the gaps in
| the knowledge base; and recommends future research and evaluation
activities which should be undertaken to fill those gaps.
C ~ . 1970 Project Phone Survey | Site Visit| Study Sample . » |
) City Population|  Dates’ No | Yes | NojYes No | Yes © As noted in the Preface, this Summary Report can be regarded as
an abridged version of the Final Report. However, the Final Report
8l. Plainfield, NJ 46,862 | 1972-1973 X X X also includes three appendices which are not summarized herein. The
82. Portland, OR 380,620 | 1972-1973 x X first, Appendix A, contains a list of references, including individuals
83. Portland, OR 380,620) 1975-1976 x * X ‘ who have been contacted either by telephone, in person, or through
r 84, Raleigh, NC 123,793 19741975 o x O written correspondence. Appendix B, as indicated earlier, contains
85. Richnond, VA 249,430 1972-1973 N B L a somewhat technical discussion of Tight measures. And Appendix C
86. Rocky Mount, NC 34,284 | 1969-1970 X X ) ' contains the survey instruments which were developed and used in
87. Salem, OR 68,296 1973 x X this study. _
88, Salley, SC 450 1970 X X
8. San Juan, PR oo Rt ; S Throughout this report the reader will note that frequent
¢ 9. Savannah, A gzzg: 1952-1954 . . o references are made to the Kansas City street lighting study [19],
o 9. st. "°”’s’:g e 0oe | 15641078 . ) N and often in a critical context. This is not meant to imply that
: 927 :L Lou:' 277.767| 1970-1975 x x the authors regard it more negatively than the other studies. On
92' Tmpa’ Az 252'933 1971 x X ‘ the contrary, it stands as the single best evaluation conducted to
Zs' Tucm’ Az 262,933| 19711972 x X date on the subject of street 1ighting and crime, and provides.the
oo, vl'i‘::\:::;es n 19867 Inot. available . . single most detailed body of material for the wide range of critiques
C 97. uadesboro, NC 3,977 not available X x O contained in this report.
4‘ :3 :Z::J,ZZE:‘DZ‘C 75:';:?; 191;;(1’972 x ) x ' x Finally, the content of this report should be of interest to
100, Kashington, oC 756,510| 197101972 x x both criminal justice administrators and planners, as well as to
01, Washington, NC 8,961| 1973-1974 x X X professionals engaged in the technical aspects of designing, in-
: 102, Watertown, MA 39,307| 1966-1971 X x x stalling or maintaining street lighting systems. The administrator
C 103, Wichita Falls, TX}  96,265| 1975-1976 x x x '= 0 who is concerned with the funding of street Tighting projects should i
i ) read Section 6. The planner or engineer who is developing 2 street
lighting project should read Sections 2, 4 and 6; and the planner who
: is interested in evaluating a street lighting project should, of course,"
peruse the entire report, as well as the Final Report.
< 0
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2 STREET LIGHTING ISSUES

As_stated in Section 1, street lighting projects are designed
to satisfy a wide range of objectives, including crime prevention.
Therefore, in a study of street lighting and crime, it is necessary
to consider both street lighting issues--which influence the determina-
tion of a relationship between street lighting and crime--and
evaluation issues--which focus more directly on the difficulties of
establishing such a relationship. The street lighting issues are
considered in this section, while the evaluation issues are considered
in Section 3.1.

The issues contained herein represent a culling and systematizing
of the more important issues that were initially identified in the
Preliminary Sample of street lighting projects and subsequently detailed
in terms of the projects in the Study Sample. In fact, unless other-
wise noted, the material covered in this section is based on the 41
projects which constitute the Study Sample. Although the Study Sample
may not be statistically representative of all street lighting projects,
it is seen from Exhibit 6 that the sample includes projects with a
range of characteristics. However, because of the small sample size,
no elaborate statistical analysis is attempted in this section; such
an analysis would be misleading. Nevertheless, the issues addressed
herein are deemed to be significant in a study of street lighting
and crime.

Based on the literature, telephone and site visit surveys, a
multitude of issues was identified. Guided by the purpose of this
study, however, it became apparent that there are seven significant
street lighting issues which merit consideration. The first two
jssues--project responsibility and project funding--identify the
context in which a new street lighting project is developed. The
second two issues--system design and system measurement--identify the
street lighting system that is actually created by the project.
Finally, there are three related issues--energy, legal, and environ-
mental--which can impact the design and operation of the street
1ighting system. The following three_subsections discuss the project,
system and related issues, respectively. Although the discussion is
primarily focused on the problems and gaps that the issues cause in
the understanding of street 1ighting and crime, it also contains some
descriptive background information which is necessary in order to
comprehend the significance of some of the issues. Recommendations
on how to best overcome these problems and gaps are summarized in
Section 6.2.
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Exhibit 6
Street Lighting Projects: Study Sample

’
’ Light Source{s) Crime-Related information Sources |

y 1973 1973 Crime Project Project Cost Planning Evaluation ]

) City Population! | Index Rate® Dates® | Target Area(s) | ($1,000)* | Wattage Type® Number Report Report’ Other® :

1. Arlington, MA 52,881 |not avatlable| 1973-1974 | schocls, parks n.a. 400N - HPS n.a. x

(n.a.) : POO-]OODH MV n.a.

g 2. Asheville, NC 58,765 3,495 1973 |central business|  37.4/year a0 WS 315 x
3. Atlanta, GA - 451,123 9,988 1973-1974 |central business 293.6 400  HPS 191 x x x o

3 4. Baltimore, M 880,557 7,833 | 1973-1978 n.a. 500.0 na. WS n.a. x x “

1
5. Boston, MA 618,275 8,490 1973-1980 residential, 5,105.0 n.a. HPS n.a. x
commercial n.a. My n.a. —
(3,
- ]
5 6. Chatanooga, TH 137,957 6,427 1972 central business 35.0/year 1000  HPS 150 x
7. Chicago, IL 3,172,929 6,761 1974-1975 city-wide 8,000.0 150- 310 HPS 90,000 . x X
8. Cincinnati, OH 426,245 6,781 1970-1977 |central business| 1,345.0 1000~ MV 75 X X
'u.S. Bureau of the Census estimates for 1973, .
2Total Crime Index per 100,000 population--Total Crime Index includes murder, non-negligent manslaughter, forcible rape, robbery, aggravated assault,
burglary, larceny, and auto theft, .
“ ‘calendar years during which 'plannlng and installation activities were supposed to have taken place.
Yannual figures indicate lease rates paid for utility-owned systems. Other figures indicate initial costs for mostly city-owned systems.
. ’ FL: fluorescent; HPS: high-pressure sodium; LPS: low-pressure sodium; MH: metal halide; - MV: mercury vapor ' )
» “Includes grant applications. ) : ; ‘ A S
"Includes reports designated by the authors or project personnel as an evaluation of the impact of street 1ighting on crime and/or the fear of crime.
p *Includes telephone interviews, site v'isits. annual reports, and pertinent journat articles;
- - \
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N i : - -. L o g ¥ iy
Tl - ! P S - -




(\ | . 0O O G0 o 0 0 O 0 0o D

: Exhibit 6

: (page 2 of 4)
|
ks
£
Light Source{s) Crime-Related Information Sources
1973 1973 Crime Project Project Cost Planning Evaluation
& City Population' | Index Rate’ Dates® | Target Area(s) ($1,000)* |Wattage = Type® Number Report Report’  Other®
:: 9. Cleveland, OH 678,615 6,210 1973-1975 {central business,} 423.6 LOD—IOODH MY 948 X X
- residential,
5 commercial
iy
2 FIO. Denver, CO 515,593 8,543 1975-1976 residential, 580.0 4008  HPS 1,500 X X x
commercial,
schools . .
. 11, Detroit, MI 1,386,817 8,520 1973 |central business |1,700.0 P50- 400  HPS 2,500 x
) 12. East Orange, NJ 74,210 6,279 1971-1973 n.a. 25.0/year bsn- 408 MV 368 x '
.,; ’ -
‘ 13. Garland, TX 101,099 3,949 1976-1977 {ndustrial 5.0 4004 HPS n.a. x x o
Iy . '
4 14, Gastonia, NC 48,938 6,827 1971-1973 residential, 46.8 175- 4004 MV 433 x
. commercial
T 15. Harrisburg, PA 61,182 8,847 1975-1976 resident{ial, 102.5 100- 250  HPS 229 X X
” : comnerc ial
3
o 16. Indianapolis, IN 728,344 4,066 1963-1970 city-wide 646.6/year [175-1000W MV 7,148 X
L]
17. Kansas City, M0 487,799 6,631 1971-1972 | central business, n.a. 400  HPS 594 X X
residential, 175- 4004 MV 1,206
commercial
18. HKanchester, KR 83,417 4,274 1975 central business 29.1/year 4008  HPS 128 x
- - 119. Miami, FL 353,984 8,580 1972-1977 city-wide 1,600.0/year }250-10000 HPS 11,700 X X X
e 20. Miami Beach, FL 94,698 4,160 1973 residential, 200.0 n.a. HPS n.a. X x
commercial n.a. M n.a
n.a. M n.a
21. Milton, MA 27,340 2,813 1971-1974 city-wide 220,.0/year (100- 4000 MV 2,451, x
(- - Bz ™ ~
- o) L :
‘ o « ) ‘
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Exhibit 6
(page 3 of 4)
?
Light Source(s) Crime-Related Information Sources
1973 1973 Crime Project Project Cost Planning Evaluation
City Population'| Index Rate? Dates® | Target Area(s) ($1,000)" | Wattage TypeS Number Report®  Report’ Qther®
22. Milwaukee, WI 690,685 4,419 1972 res{dential 130.0 2508  HPS 130 3 X
23. Newark, NJ 367,683 8,489 1973-1974 residential, 137.0 . 175- 250M MV 762 X x x
commercial
[24. New Orleans, LA 573,479 6,138 1973-1975 residential 7.0 40M MY 559 x x
25. few York, NY 7,646,818 6,223 n.a. fndustrial n.a n.a LPS n.a x
26. Norvolk, VA 283,064 6,060 1672-1974 residential 100.0 1008 MV n.a X X
27. Norman, 0K 58,910 5,194 1973 commercial n.a n.a HPS 28 X X
28. Passaic, NJ 53,777 7,260 1973-1974 residential 25.0 100- 300 MV 302 x
29. Paterson, NJ 143,372 8,727 1973-1974 jcentral business, 24.0 400M  HPS 80 x
residentiail 4008 MV 1,184
a0 FL 266
30. Peabody, MA 47,857 3,653 1974-1977 icentral business, 12.4/year 250 HPS 358 x
arterial streets
-1
31. Philadelphia, PA 1,861,719 3,882 1975-1976 city-wide 2,000.0 70- 400W HPS 78,000 x
32. Portland, OR 375,948 9,673 1972-1973 residential 250.0 1758 Wy 330 x x
Portland, OR 375,948 9,673 1975-1976 residential, 447.8 250M . HPS 152 X x
commercial 175- 4004 MV 287
Richmond, VA 238,087 6,418 1972-1973 residential, 276.0 250W  HPS 404 X X
. commercial 175- 400N MV 457
Salem, OR 79,247 6,240 1973 central business 22.0/year 400M - HPS 224 x
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Exhibit 6
(page 4 of 4)

1Light Source(s)

Crime-Related Information Sources

1973 1973 Crime Project Project Cost Planning Evaluation
City Population' | Index Rate? Dates® | Target Area(s) ($1,000)" |wWattage = Type® Number Report Report’ Other*®
36. Savannah, GA 105,768 7,142 1970-1974 residential, 364.5/year 250- 400N HPS 1,700 x
commercial 175-10008 MV 5,300
37. Tampa, FL 275,643 8,922 1970-1975 {central business 127.7/year 10008 M 450 x
38.  Tucson, AZ 307,551 6,859 1971 residential 45.0 1758 MY 2717 X x
39. Washington, DC 734,801 6,946 1970 residential, 365.0 kso-loou HPS n.a. x X
g commercial
40.  Watertown, HA 37,436 3,318 1966-1971 city-wide 144.0/year |100- 400W MY 2,079 X
41. Wichita Falls, TX 95,501 4,529 1975-1976 residentfal, 109.5 250~ 400  HPS 600 x X
commercial
. ‘._: -
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2.1 PROJECT ISSUES

The nature of a street lighting project is for the most part
determined by those who are responsible for the project and the
mandate of the funding source.

PROJECT RESPONSIBILITY

Every street lighting project, especially a crime-related project,
involves a division of responsibility between a number of different
city agencies and outside contractors. As illustrated in Exhibit 7,
the involvement of each participant can occur at different stages in
the development of the project. In practice, the city agency with
primary responsibility for providing street lighting services usually
shares this responsibility with a privately- or publicly-owned
utility company. An analysis of the Study Semple projects indicates
a tendency for large cities to own and maintain their systems, and
for smaller cities to rely on a regional utility company for owner-
ship and maintenance.

In general, then, the primary city agency typically relies on
a number of other city agencies for various tasks, and often engages
private sector consultants and contractors to perform some of these
tasks. As a result, a project to install or upgrade all or a portion
of a city's street 1ighting system may have responsibility for dif-
ferent activities so diffused that it causes severe problems in
project coordination and data acquisition. These problems in turn
may affect or "explain" the findings of both single-project and
multi-project evaluations. For example, the lack of project
coordination may result in the non-compliance with project plans
which would in turn invalidate the evaluation design.

Project Coordination is Lacking

In a crime-related street 1ighting project, where many decisions
are arrived at through the consensus of several agencies, and where
vital work is performed by agencies not formaily reporting to the
principal street lighting agency, it is, of course, important to
coordinate all aspects of the project. Political reality makes the
task of inter-agency coordination even more difficult; sometimes
different agencies are responsible to different members of the
city council.

The lack of project coordination has caused misunderstandings,
project plan changes, long delays and, in a few cases, project can-
cellations. In one instance, the local criminal justice planning
agency drew up the entire street lighting proposal by itself; the
proposal was funded with LEAA monies but was at first rejected by

- 20 -

Exhibit 7

Involvement of Street Lighting Participants

Project Stage

Project Participants

Planning

Installation/
Operation

Evaluation

Public Officials

(Mayor; City Manager; City Council;
Board of Aldermen; Selectmen)

Engineering Departments

(Public Works; Streets; Traffic;
Transportation Department)

Utility Companies

(Publicly or Privately Owned
Electric Utility)

Law Enforcement/Criminal Justice

Agencies
(Police Department; Criminal Justice
Coordinating Council)

Planning and Development Agencies

(Community Development Department;
Urban Renewal Authority; Model
City Agency; Planning Department)

Public Property Departments

(Parks; Forestry; Real Property
Department)

Administrative Services Departments

(Purchasing Agent; Grant Manage-
ment Agency; Data Processing
Department)

Other Private Sector Participants
(Consultant; Contractor; Civic

Organization; Materials Supplier)
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the public works department as "a totally impractical plan--not at
all consistent with the existing street lighting system." After
several re-drafts of the proposal and long delays, the project was
finally implemented. Actually, several criminal justice planning
agencies have had similar experiences. It seems that criminal
justice planners are reluctant to contact city engineers because
they are unable to communicate with the engineers on a technical
level; on the other hand, the city engineers are unfamiliar with
cirime statistics and are therefore unsympathetic toward installing
or upgrading a street lighting system for the purpose of crime
prevention.

It is obvious that criminal justice planners must coordinate
and communicate with other city agencies in their attempt to develop
crime-related street lighting projects. The communication could be
facilitated by having some technical knowledge of street light
design and measurement. The technical material contained in the
Final Report could serve that purpose.

Data Acquisition is Difficult

The diffuseness in project responsibility also causes severe
problems in the acquisition of evaluation-related data. The relevant
data are located in several different agencies, and the types of
data maintained by the different agencies vary from project to
project. The project evaluator must therefore depend on the agencies
to collect data in the form and quality required for the evaluation.

In practice, the form of the data is governed by the needs of
each agency maintaining it, and is not always consistent with the
needs of the evaluator. The quality--accuracy, completeness and
machin