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Foreword

This review summarises the findings of previous studies from both the USA and Britain on the
effectiveness of improved street lighting on crime. Rigorous criteria were set for the inclusion
of studies. These criteria were:

that improvements in street lighting were the main intervention studied;
that there was an outcome measure of crime;

that crime levels before and after the intervention were measured; and
that the studies included a comparable control area.

A meta-analysis of the eligible studies found that improved street lighting led to significant
reductions in crime and with an overall reduction in recorded crime of 20 per cent across all
the experimental areas.

The review assesses why street lighting has this impact on crime. The authors conclude that
lighting increases community pride and confidence and strengthens informal social control
and that this explains the recorded impacts, rather than increased surveillance or deterrent
effects. The authors, however, suggest that these explanatory theories need to be tested
more explicitly in future research and that there need to be further assessments of the
impacts of different levels of illumination on crime.

The authors conclude that improvements in street lighting offer a cost-effective crime
reduction measure and should be considered an important element in situational crime
reduction programmes.

Carole F Willis
Head of Policing and Reducing Crime Unit
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Summary

The main aim of this report is fo present the findings of a systematic review of the effects of
improved street lighting on crime. Systematic reviews of the literature use rigorous methods for
locating, appraising and synthesising evidence from prior evaluation studies. They have explicit
objectives, extensive searches to locate possibly relevant studies, explicit criteria for inclusion or
exclusion of studies, and a structured and detailed report including methods and results sections.

There are two main theories of why improved street lighting may cause a reduction in crime.
The first suggests that improved lighting leads to increased surveillance of potential
offenders (both by improving visibility and by increasing the number of people on the street)
and hence to the deterrence of potential offenders. The second suggests that improved
lighting signals increased community investment in the area and that the area is improving,
leading to increased community pride, community cohesiveness and informal social control.
The first theory predicts decreases in crime especially during the hours of darkness, while
the second theory predicts decreases in crime during both day-time and nighttime.

The studies included

Studies were included in this review if improved lighting was the main intervention, if there
was an outcome measure of crime, if there was at least one experimental area and one
control area, if there were before and after measures of crime, and if the total number of
crimes in each area before the intervention was at least 20.

Sixteen potentially relevant studies were obtained and screened but were excluded for
various reasons, including the lack of a comparable control condition, the absence of an
outcome measurement of crime and too small numbers. Most of these studies found that
improved street lighting was followed by a decrease in crime.

Findings: effects of lighting on crime

Eight American evaluation studies met the criteria for inclusion in the review. Their results were
mixed. Four studies found that improved street lighting was effective in reducing crime, while the
other four found that it was not effective. It is not clear why the studies produced different results,
although there was a tendency for “effective” studies to measure both daytime and nighttime
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crimes and for “ineffective” studies to measure only nighttime crimes. Seven of the eight evaluations
were rather old, datfing from the 1970s. A meta-analysis found that the 8 studies, taken together,
showed that improved street lighting led to a nearsignificant 7 per cent decrease in crime.

Five more recent British evaluation studies met the criteria for inclusion in the review. Their results
showed that improved lighting led to a significant 30 per cent decrease in crime. Furthermore,
in two studies, the financial savings from reduced crimes greatly exceeded the financial costs of
the improved street lighting. A mefa-analysis found that the 13 studies, taken together, showed
that improved lighting led to reductions in crime. The overall reduction in crime after improved
lighting was 20 per cent in experimental areas compared with control areas.

Since these studies did not find that nighttime crime decreased more than day-time crime, a
theory of street lighting focussing on its role in increasing community pride and informal
social control may be more plausible than a theory focussing on increased surveillance and
increased deterrence. The results did not contradict the theory that improved lighting was
most effective in reducing crime in stable homogeneous communities.

The knowledge gaps

It is recommended that future research should be designed to test the main theories of the effects
of improved lighting more explicitly, and should measure crime using police records, victim
surveys, and selfreports of offending. Levels of illumination, as well as crime rates, should be
measured before and after the intervention in experimental and control areas. Future research
should ideally include experimental, adjacent and non-adjacent control areas, in order to test
hypotheses about displacement and diffusion of benefits. Ideally, a long time series of crimes
before and after improved lighting in experimental and control areas should be studied.
Attempts should be made to investigate how the effects of improved lighting vary according to
characteristics of areas and how far there are different effects on different kinds of crimes.

Conclusion

It is concluded that improved lighting should be included as one element of a situational
crime reduction programme. It is an inclusive intervention benefiting the whole of a
neighbourhood and leads to an increase in perceived public safety. Improved street lighting
is associated with greater use of public space and neighbourhood streets by law abiding
citizens. Especially if well targeted to a high-crime area, improved street lighting can be a
feasible, inexpensive and effective method of reducing crime.



1. Background

Research on street lighting and crime

Contemporary interest in the effect of improved street lighting on crime began in North
America during the dramatic rise in crime which took place in the 1960s. Many towns and
cities embarked upon major street lighting programmes as a means of reducing crime, and
initial results were encouraging (Wright et al., 1974).

The proliferation of projects across North America led to a detailed review of the effects of
street lighting on crime by Tien et al. (1979) as part of the National Evaluation Program of
LEAA (Law Enforcement Assistance Agency) funding. Their report describes how 103 street
lighting projects originally identified were eventually reduced to a final sample of only 15 that
were considered by the review team fo contain sufficiently rigorous evaluative information.

With regard to the impact of street lighting on crime, Tien et al. (1979) concluded that the
results were mixed and generally inconclusive. However, each project was considered to be
seriously flawed because of such problems as: weak project designs; misuse or complete
absence of sound analytic techniques; inadequate measures of street lighting; poor
measures of crime (all were based on police records); and insufficient appreciation of the
impact of lighting on different types of crime.

Obviously, the Tien et al. (1979) review should have led to attempts to evaluate the effects
of improved street lighting using more adequate designs and alternative measures of crime,
such as victim surveys, self-reports or systematic observation. It should also have stimulated
efforts to determine in what circumstances improved street lighting might lead to reductions
in crime (since the desired results were obtained in some studies). Unfortunately, it was
interpreted as showing that street lighting had no effect on crime and effectively killed
research on the topic in the United States.

Few crime prevention initiatives could have survived the rigorous examination by Tien ef al.
(1979) unscathed. As Painter (1996) p. 318) noted:
“Despite the fact that other National Evaluations conducted at the same time (e.g.
Operation Identification, Crime Prevention Security Surveys, Citizen Patrols and
Citizen Crime Reporting Projects) found evidence of programme impact to be
inconsistent and inconclusive... all these strategies, with the exception of street
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lighting, continued to be promoted on both sides of the Atlantic. The reasons for
ignoring the potential role of street lighting are difficult to determine”.

In the United Kingdom, very little research was carried out on street lighting and crime until
the late 1980s (Fleming and Burrows, 1986). There was a resurgence of interest between
1988 and 1990, when three small-scale street lighting projects were implemented and
evaluated in different areas of London: in Edmonton, Tower Hamlets and
Hammersmith/Fulham (Painter, 1994). In each crime, disorder and fear of crime declined
and pedestrian street use increased dramatically after the lighting improvements.

In contrast to these generally positive results, a major Home Office-funded evaluation in
Wandsworth (Atkins et al., 1991) concluded that improved street lighting had no effect on
crime, and a Home Office review, published simultaneously, also asserted that “better
lighting by itself has very little effect on crime” (Ramsay and Newton, 1991, p. 24).
However, as further evidence accumulated, there were more signs that improved street
lighting could have an effect in reducing crime. In the most recent review by Pease (1999),
he considered that “the capacity of street lighting to influence crime has now been
satisfactorily settled” (p. 68). He also recommended that the debate should be moved from
the sterile “does it work or doesn't it2” to the more productive “how can | flexibly and
imaginatively incorporate lighting in crime reduction strategy and tacticse” (p. 72).

How might improved street lighting reduce crime?

Explanations of the way street lighting improvements could prevent crime can be found in

|II

“situational” approaches which focus on reducing opportunity and increasing perceived risk
through modification of the physical environment (Clarke, 1995); and in perspectives which
stress the importance of strengthening informal social control and community cohesion
through more effective street use (Jacobs, 1961; Angel, 1968) and investment in

neighbourhood conditions (Taub et al., 1984; Taylor and Gottfredson, 1986).

The situational approach to crime prevention suggests that crime can be prevented by
environmental measures which directly affect offenders’ perceptions of increased risks and
decreased rewards. This approach is also supported by theories which emphasise natural,
informal surveillance as a key to crime prevention. For example, Jacobs (1961) drew attention
to the role of good visibility combined with natural surveillance as a deterrent to crime. She
emphasised the association between levels of crime and public street use, suggesting that less
crime would be committed in areas with an abundance of potential witnesses.
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Other theoretical perspectives have emphasised the importance of investment to improve
neighbourhood conditions as a means of strengthening community confidence, cohesion
and social control (Wilson and Kelling, 1982; Skogan, 1990). As a highly visible sign of
positive investment, improved street lighting might reduce crime if it physically improved the
environment and signalled to residents that efforts were being made to invest in and
improve their neighbourhood. In turn, this might lead them to have a more positive image of
the area and increased community pride, optimism and cohesion. It should be noted that
this theoretical perspective predicts a reduction in both day-time and nighttime crime.
Consequently, attempts to measure the effects of improved lighting should not concentrate
purely on nighttime crime.

The relationship between visibility, social surveillance and criminal opportunities is a
consistently strong theme to emerge from the literature. A core assumption of both
opportunity and informal social control models of prevention is that criminal opportunities
and risks are influenced by environmental conditions in interaction with resident and
offender characteristics. Street lighting is a tangible alteration to the built environment but it
does not constitute a physical barrier to crime. However, it can act as a catalyst to stimulate
crime reduction through a change in the perceptions, aftitudes and behaviour of residents
and potential offenders.

Causal links between street lighting and crime

It is helpful to list possible ways in which improved lighting might reduce crime (Painter and
Farrington, 1999b; Pease, 1999). As mentioned, the two most popular theories focus on the
deterrent effects of increased surveillance and on the effects of increased community pride
on informal social control. Sample hypotheses are as follows:

o Lighting may reduce crime by improving visibility. This deters potential offenders
by increasing the risks that they will be recognised or interrupted in the course of
their activities (Mayhew et al., 1979). The presence of police and other authority
figures also becomes more visible.

« Lighting improvements may encourage increased street usage which infensifies
natural surveillance. The change in routine activity patterns works to reduce crime
because it increases the flow of potentially capable guardians (Cohen and
Felson, 1979). From the potential offender’s perspective, the proximity of other
pedestrians acts as a deterrent since the risks of being recognised or interrupted
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when attacking personal or property targets are increased. From the potential
victim’s perspective, perceived risks and fear of crime are reduced.

« Enhanced visibility and increased street usage may interact to heighten
possibilities for informal surveillance. Pedestrian density and flow and surveillance
have long been regarded as crucial for crime control since they can influence
potential offenders’ perceptions of the likely risks of being caught (Newman,
1972; Bennett and Wright, 1984).

o The renovation of a highly noticeable component of the physical environment
combined with changed social dynamics may act as a psychological deterrent.
Potential offenders may judge that the image of the location is improving and that
social control, order, and surveillance have increased (Taylor and Gottfredson,
1986). They may deduce that crime in the relit location is riskier than elsewhere
and this can influence behaviour in two ways. First, potential offenders living in
the area will be deterred from committing offences or escalating their activities.
Second, potential offenders from outside the area will be deterred from entering it
(Wilson and Kelling, 1982). However, crimes may be displaced from the relit
area to other places.

« Lighting may improve community confidence. It provides a highly noticeable sign
that local authorities are investing in the fabric of the area. This offsets any
previous feelings of neglect and stimulates a general “feel good” factor. It may
also encourage informal social control and interventions by residents to prevent
crime and disorder. Fear of crime may be reduced.

« Improved illumination may reduce fear of crime because it physically improves the
environment and alters public perceptions of it. People sense that a well-lit
environment is less dangerous than one that is dark (Warr, 1990). The positive
image of the nighttime environment in the relit area is shared by residents and
pedestrians. As actual and perceived risks of victimisation lessen, the area
becomes used by a wider cross- section of the community. The changed social mix
and activity patterns within the locality reduce the risk and fear of crime.

It is also feasible that improved street lighting could, in certain circumstances, increase
opportunities for crime. It may bring greater numbers of potential victims and potential
offenders into the same physical space. Increased visibility of potential victims may allow
potential offenders to make better judgements of their vulnerability and attractiveness (e.g. in
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terms of valuables). Increased social activity outside the home may increase the number of
unoccupied homes available for burglary. Increased illumination may make it easier for
offenders to commit crimes and to escape.

The effects of improved street lighting are likely to vary in different conditions. In particular,
they are likely to be greater if the existing lighting is poor and if the improvement in lighting
is considerable. They may vary according to characteristics of the area or the residents, the
design of the area, the design of the lighting, and the places that are illuminated. For
example, lighting may only improve community confidence and informal social control in
relatively stable homogeneous communities, not in areas with a heterogeneous population
mix and high residential mobility. The effects of improved lighting may also interact with
other environmental improvements such as CCTV cameras or better locks. Improved street
lighting may have different effects on different types of crimes (e.g. violence versus property)
and different effects on day-time as opposed to nighttime crime.

While more research is needed on the dose-response relationship between lighting and
crime and on effects in different boundary conditions, the main question addressed in this
review is simply whether existing evidence suggests that improved street lighting does or
does not lead to reductions in crime. Therefore, it is essential in each study to produce a
comparable summary measure of effect size. The main measure of effect size used here is
based on changes in the number of crimes in a relit (experimental) area compared with
changes in the number of crimes in a comparable control area.

Determining what works to reduce crime

Deciding what works to reduce crime requires examination of the results of prior evaluation
studies whenever they are available. This is better than drawing conclusions about what
works from personal experience, from anecdotal evidence, from widespread beliefs, or from
a single study that was wellfunded or heavily publicised. Given such advantages, it is no
surprise to find that criminologists have been reviewing what works for at least 50 years.
Although the methods have varied, reviewers have followed the same general set of tasks:
identify and gather relevant reports of evaluation studies, assess them, and come to a
summary conclusion about what works.

From the 1970s, the traditional methods used in these reviews began to be seriously
criticised. One criticism focussed on the general lack of explicitness of reviews: most
suffered from a lack of detail about how the reviewer conducted the research. Information
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was often missing about why certain studies were included while others were excluded from
the review. Sometimes this lack of detail was caused by space limitations imposed on
reviewers by journal or book editors. The report of the review offen did not describe what
literature searches were carried out in order to try to locate relevant evaluation studies. It
was often difficult for the serious reader to determine how the reviewers came to their
conclusions about what works. Too often, the reader was forced to accept and trust the
reviewer’s expertise and was not given sufficient information to permit replication of the
reviewer’s methods.

A second criticism focussed on the methods used. Most of the reviewers did not attempt to
control problems that could potentially bias their review toward one conclusion rather than
another. At its worst, a reviewer advocating a particular conclusion could selectively include
only studies favouring that viewpoint in the review. For example, a reviewer in favour of
street lighting could exclude evaluations that found little effect of street lighting. Such
infentional distortion was fortunately rare in academic reviews (as opposed to reviews by
practitioners, policy makers or others with a vested interest).

More common than intentional distortion was the failure to deal with potential biases that
could compromise the results of a review. For example, some reviewers examining what
works relied on easy-to-obtain journal articles as the only source for reports of evaluations.
One advantage of journal articles over other documents is that they have usually passed a
rigorous peer review process. However, research in other fields suggests that relying on
journal articles can bias the results towards concluding that interventions are more effective
than they really are. This is because researchers are more likely to submit their articles to
journals when they find a positive effect of an intervention and to bury the manuscript in
their file drawer when they do not. Both authors and journal editors are biased against
articles reporting a null effect, sometimes falsely assuming that such papers do not
contribute to knowledge.

Another criticism is that inexplicit and unsystematic review methods cannot cope with the
incredible increase in research worldwide. For example, the number of journals that now
publish information about crime is enormous compared to just a few years ago. Relying on
journals available in a library or on articles collected in office files will no longer ensure
coverage of all available studies. The internet now makes hundreds if not thousands of
evaluation reports potentially accessible to prospective reviewers. In the same way that it
would be difficult to make sense of a large, growing and scattered collection of police
reports without orderly methods, it is also difficult to make sense of the burgeoning number
of evaluation studies without some systematic method for doing so.
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Characteristics of systematic reviews

In response to these criticisms, researchers began to develop and refine scientific and
orderly methods for conducting reviews, and the concept of a “systematic review” arose.
Individuals conducting systematic reviews use rigorous methods for locating, appraising and
synthesising evidence from prior evaluation studies. Systematic reviews contain methods and
results sections, and are reported with the same level of detail that characterises high quality
reports of original research. Other features of systematic reviews include (see Farrington

and Petrosino, 2000, 2001):
 Explicit objectives. The rationale for conducting the review is made clear.

o Explicit eligibility criteria. The reviewers specify in detail why they included
certain studies and rejected others. What was the minimum level of
methodological quality for inclusion2 Did they consider only a particular type of
evaluation design such as randomised experiments2 Did the studies have to
include a certain type of participant such as children or adults2 What types of
interventions were included?2 What kinds of outcome data had to be reported in
the studies? All criteria or rules used in selecting eligible studies should be
explicitly stated in the final report.

e The search for studies is designed to reduce potential bias. There are many
potential ways in which bias can compromise the results of a review. The
reviewers must explicitly state how they conducted their search of potential studies
to reduce such bias. How did they try to locate studies reported outside scientific
journals?2 How did they try to locate studies in foreign languages? All
bibliographic databases that were searched should be made explicit so that
potential gaps in coverage can be identified.

o Each study is screened according to eligibility criteria with exclusions justified. The
searches will undoubtedly locate many citations and abstracts to potentially relevant
studies. Each of the reports of these potentially relevant studies must be screened to
determine if it meets the eligibility criteria for the review. A full listing of all excluded
studies and the justifications for exclusion should be made available to readers.

o Assembly of the most complete data possible. The systematic reviewer will try to
obtain all relevant evaluations meeting the eligibility criteria. In addition, all data
relevant to the objectives of the review should be carefully extracted from each
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eligible report and coded and computerised. Sometimes, original study
documents lack important information. When possible, the systematic reviewer
will attempt to obtain this from the authors of the original report.

o Quantitative techniques are used, when appropriate and possible, in analysing
results. A meta-analysis involves the statistical or quantitative analysis of the results
of prior research studies. Since it involves the statistical summary of data (and
especially of effect sizes), it requires a reasonable number of intervention studies
that are sufficiently similar to be grouped together. A systematic review may or
may not include a meta-analysis. For example, a reviewer may only find a few
studies meeting the eligibility criteria. Those studies may differ just enough in the
way they were conducted (e.g. in interventions or participants) to make formal
meta-analysis inappropriate and potentially misleading.

o A structured and detailed report. The final report of a systematic review is
structured and detailed so that the reader can understand each phase of the
research, the decisions that were made, and the conclusions that were reached.

Aims of this report

The main aim of this report is to present the findings of a systematic review of the available
research evidence on the effects of improved lighting on crime. This report is divided into
four main chapters. The second chapter, on methods, reports on the criteria for inclusion of
lighting studies in this review and the methods used to search for, code and analyse
evaluation reports of lighting studies. In addition, it summarises studies that were obtained
and screened but excluded from the review. The third chapter reports on the key features of
studies that were included and the key results of each research project. The fourth and final
chapter summarises the main findings and identifies research priorities and policy
recommendations for the future.



2. Methods

This report presents a systematic review of the effects of improved street lighting on crime
and follows closely the methodology of this review technique. As noted above, systematic
reviews use rigorous methods for locating, appraising, and synthesising evidence from prior
evaluation studies, and are reported with the same level of detail that characterises high
quality reports of original research. They have explicit objectives, explicit criteria for
including or excluding studies, extensive searches for eligible evaluation studies from all
over the world, careful extraction and coding of key features of studies, and a structured
and detailed report of the methods and conclusions of the review. All of this contributes
greatly to the ease of their replication by other researchers.

Criteria for inclusion of evaluation studies
In selecting programmes for inclusion in this review, the following criteria were used:

o Improved street lighting (or improved lighting) was the focus of the intervention.
For programmes involving one or more other interventions, only those
programmes in which improved lighting was the main intervention were included.
In other cases, it would be very difficult to disentangle the effects of improved
lighting from the effects of another intervention. The determination of what was
the main intervention was based on the author of the report identifying it as such
or, if the author did not do this, the importance the report gave to improved
lighting relative to the other interventions.

o There was an outcome measure of crime. The most relevant crime outcomes were
property and violent crimes.

o The evaluation design was of high quality methodologically, with the minimum
design involving before and after measures in experimental and control areas
(Farrington, 1997).

o There was at least one experimental area and one comparable control area.

« The total number of crimes in each area before the intervention was at least 20.
The main measure of effect size was based on changes in crime rates between
the before and after time periods. It was considered that a measure of change
based on an N below 20 was potentially misleading. Also, any study with less
than 20 crimes before would have insufficient statistical power to detect changes
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in crime. The criterion of 20 is probably too low, there was reluctance to exclude
studies unless their numbers were clearly inadequate.

It might perhaps be argued that the “gold standard” design should be the randomised
experiment, which is the most convincing method of evaluating crime prevention
programmes (Farrington, 1983). The key feature of randomised experiments is that the
experimental and control groups are equated before the experimental intervention on all
possible extraneous variables. Hence, any subsequent differences between them must be
attributable to the intervention. The randomised experiment, however, is only the most
convincing method of evaluation if a sufficiently large number of units is randomly assigned.
As a rule of thumb, at least 50 units in each category are needed.

This number is relatively easy to achieve with individuals but very difficult to achieve with
larger units such as areas, as in improved street lighting programmes. Sherman and
Weisburd (1995) were able to allocate 110 high crime places (about the size of a street
block) at random either to receive increased police patrolling or not, but it is hard to see how
this approach could be used in practice with street lighting. For example, new cables would
have to be laid all over a city to improve the lighting of a few blocks chosen at random.

For larger units such as areas, the best and most feasible design usually involves before and
after measures in experimental and control conditions together with statistical control of

extraneous variables. This is the best way of dealing with the following threats to internal
validity (Cook and Campbell, 1979; Painter and Farrington, 1997, p. 212):

« History: decreases in crime after improved lighting might be caused by other
changes over time (e.g. decreased unemployment rates);

o Trends: decreases in crime after improved lighting might be attributable to a
continuation of pre-existing trends;

e Measurement: decreases in crime after improved lighting might be attributable to
changes in methods of measurement (e.g. police recording practices);

o Regression: decreases in crime after improved lighting might be attributable to a
fluctuation downwards following an unusually high crime rate period.

The statistical control of extraneous variables influencing crime rates can deal with selection
effects due to prior differences between experimental and control areas.
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In general, if crime decreases in an experimental area after an intervention, it is difficult to
be sure that the decrease was caused by the intervention without being able to compare
crime trends in the experimental area with crime trends in a comparable control area.

Search strategies

The following four search strategies were used to identify evaluations of improved lighting
programmes meeting the criteria for inclusion in this review:

o searches of on-line databases (see below)

« searches of reviews of the literature on the effects of improved lighting on crime
(for a list of reviews consulted, see Appendix 1)

« searches of bibliographies of evaluation reports of improved lighting studies

o contacts with leading researchers (see Acknowledgements).

Both published and unpublished reports were considered in these searches. Furthermore, the
searches were infernational in scope and were not limited to the English language. These

searches were completed in January 2001 and reflect material published or reported up to
the end of 2000.

The following eight databases were searched:
e Criminal Justice Abstracts
o National Criminal Justice Reference Service (NCJRS) Abstracts
o Sociological Abstracts
o Social Science Abstracts (SocialSciAbs)
o Educational Resources Information Clearinghouse (ERIC)
o Government Publications Office Monthly Catalogue (GPO Monthly)
« Psychology Information (Psychinfo)
o Public Affairs Information Service (PAIS) International.

These databases were selected on the basis of the most comprehensive coverage of
criminological, criminal justice and social science literatures. They are also among the top
databases recommended by the Crime and Justice Group of the Campbell Collaboration,
and other systematic reviews of interventions in the field of crime and justice have used them
(e.g. Petrosino et al., 2000).
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The following terms were used to search the eight databases noted above: street lighting,
lighting, illumination and natural surveillance. When applicable, “crime” was then added to
each of these terms (e.g. street lighting and crime) to narrow the search parameters.

Only studies that might potentially be included in the review were sought. As already
mentioned, the exhaustive review by Tien et al. (1979) identified 103 street lighting projects
carried out in the 1970s but only considered that 15 (listed on pp. 51-54) met their
minimum methodological standards. Attempts were made to obtain 11 of these 15
evaluation reports. For the other four studies (conducted in Baltimore, Chicago,
Richmond/Virginia and Washington DC), Tien et al. (1979) could not determine from the
report that there was any kind of experimental-control comparison. Hence, aftempts were
not made fo obtain and screen every possible study on lighting and crime conducted prior
to Tien et al. (1979), only studies that conceivably might meet the criteria for inclusion.
Attempts were made to obtain and screen every possible study conducted after the review
by Tien et al. (1979).

These search strategies resulted in the collection of 13 evaluations of improved lighting
programmes that met the criteria for inclusion in this review. A few of the identified
evaluations, which may or may not have met the criteria for inclusion, could not be
obtained. The (unpublished) reports of these programmes are listed in Appendix 2.

Programmes not meeting inclusion criteria

In the searches for evaluations of improved lighting programmes, several of those obtained
and screened did not meet the criteria for inclusion and thus have not been included in the
present review. Altogether, 16 improved lighting programmes were excluded. Table 2.1 lists
these programmes and identifies the main reasons for their exclusion. There are two main
reasons for listing these studies. First, this conforms with the widespread practice in
systematic reviews of identifying and summarising excluded studies. Second, it allows
readers to judge for themselves the strength of the observed effects of lighting on crime in
excluded compared with included studies in light of the methodological differences between
the studies.

As shown in Table 2.1, 11 evaluations were excluded because they did not use a
comparable control area in assessing the impact of the improved street lighting intervention,
and two because the number of crimes was too small. Two evaluations were excluded
because they did not include crime as an outcome measure, and one (Nair et al., 1993)
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was excluded because it neither had a control area nor an outcome measure of crime.
Three of these programmes also included other interventions, making it difficult to
disentangle the effects of the improved lighting from the effects of the other interventions.

For example, Atkins et al. (1991) first carried out an analysis of reported crimes in a relit
area before and after the improved street lighting, and found that crime decreased by 14.5
per cent after. This analysis was excluded because it did not study reported crimes in a
control area. Then a victim survey was carried out in experimental and control areas before
and after the improved lighting. Unfortunately, this was problematic because of the low
response rate (37% before) and the short time periods covered (only seven weeks before
and after). This evaluation was excluded because of small numbers and inadequate
statistical power to detect effects; the number of crimes in the control area in the pretest was
only 13. The Hastings evaluation by Ramsay and Newton (1991) was also excluded
because the number of crimes in the relit area in the pretest was less than 20. Several of the
other excluded programmes listed in Table 2.1 had short follow-up periods (less than one
year) and were limited by small numbers of crimes.

The Portland (Oregon) evaluation of Kushmuk and Whittemore (1981), Griswold (1984)
and Lavrakas and Kushmuk (1986) was methodologically sophisticated in many ways but
was problematic for two main reasons. First, the experimental area (a 3.5-mile long
commercial strip called the Union Avenue Corridor) was compared with the rest of the city
of Portland:

“An inherent weakness of the evaluation design used to study CPTED [Crime
Prevention Through Environmental Design] was the lack of a “control group” with
which to compare findings on the UAC [Union Avenue Corridor]. The evaluators
were keenly aware of the internal validity problems caused by the lack of a non-
equivalent control site — most notably, the difficulty in separating out the effects of
historical events from program effects. In the early stages of this study, attempts were
made to identify a comparable control site in Portland, but this proved impossible. It
was discovered that Union Avenue was unique as a commercial area, especially in
regards to its combination of racial make-up and social/economic factors. Given
these circumstances, the decision was made to use city-wide crime data as a control.
By using a city-wide index of crime, the evaluation was able to determine if crime
changes observed on the UAC were unique to that area, and, therefore, aftributable
to CPTED activities” (Kushmuk and Whittemore, 1981, p. 15).



Second, it was impossible to disentangle the effects of the improved street lighting from the
effects of other inferventions that were implemented at the same time, in particular security
surveys (where security advisors gave people recommendations about target hardening
techniques) and community events such as “clean-up days”.

The reports did not provide raw data that would enable calculation of numbers of crimes
before and after the intervention, but this information was kindly provided by Professor
David Griswold. The most relevant comparison is between 1975 (the last full year before
the intervention) and 1978 (the first full year after the intervention). Between these years,
commercial burglary decreased by 59 per cent in the experimental area, compared with a
26 per cent decrease in the remainder of the city, a significant difference (odds ratio =
1.83, p<.0001; see later for a discussion of the odds ratio).

Between these years, residential burglary decreased by 40 per cent in the experimental
area, compared with a 20 per cent decrease in the remainder of the city, a significant
difference (odds ratio = 1.34, p = .002). Commercial robbery decreased by 29 per cent in
the experimental area, compared with a é per cent decrease in the remainder of the city,
but this effect was not significant because of small numbers (odds ratio = 1.33). Street crime
decreased by 6 per cent in the experimental area, compared with a 30 per cent increase in
the remainder of the city, a significant difference (odds ratio = 1.39, p<.0001). Therefore,
the results of these analyses are more positive than the conclusions drawn by the researchers
from the time series analyses. In total, between 1975 and 1978, all of these types of crimes
decreased by 28 per cent in the experimental area, compared with a é per cent decrease
in the remainder of the city, a significant difference (odds ratio = 1.30, p<.0001).

Most of the excluded studies found that crimes decreased after improved street lighting in an
experimental area: Siemon and Vardell (1974), Krause (1977), Griswold (1984), Bachner
(1985), Atkins et al. (1991), Challinger (1992), Tilley (1993), Ditton and Nair (1994), La
Vigne (1994), Painter (1994, three studies) and Nair ef al. (1997). In contrast, Davidson
and Goodey (1991) and Ramsay and Newton (1991) found that crimes increased after
improved street lighting. Therefore on the basis of “head counting”, these studies show that
improved lighting is followed by decreases in crime. However, it is unclear how many of
these changes were statistically significant. The low level of internal validity of these studies
(together with other methodological problems) means that too much weight cannot be given
to the results.
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3. Results

Key features of evaluations

Tables 3.1 and 3.2 summarise key features of the eight American lighting evaluations that
were included in the review, while Tables 3.4 and 3.5 summarise key features of five British
lighting evaluations that were included. The programmes are listed in chronological order,
according to the date of publication. Tables 3.1 and 3.4 list the following features:

o Author, publication date and location: The authors and dates of the most relevant
evaluation reports are listed here, along with the location of the programme.

« Context of intervention: The physical setting in which the improved lighting
infervention took place.

« Type of intervention and other interventions: The intervention is identified together
with the increase in lighting intensity (where known). Any other concurrent
interventions are noted.

o Sample size: The number and any special features of the experimental and
control areas are identified.

e Ovutcome measure and data source: As noted above, crime was the outcome
measure of interest in this review. Here the specific crime types as well as the
data source of the outcome measure are identified.

« Research design: As noted above, the minimum research design for a programme
to be included in this review involves before and after measures in experimental
and comparable control areas. Information about non-comparable control areas
(e.g. the remainder of the city) is not included. The lengths of the before and after
time periods of the evaluation are also noted here.

Tables 3.2 and 3.5 list the most important results. In summarising results, the focus was on
the most relevant crime outcomes for this review (i.e. property and violent crimes) and on
before and after comparisons in experimental and control areas. Data were amalgamated
where possible and appropriate. For example, two experimental areas would be combined,
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as would two control areas. As far as possible, the percentage change in crime after the
improved lighting compared with before was reported in Tables 3.2 and 3.5. The numbers
of crimes in experimental and control areas in the pretest were also listed in light of the
requirement that the minimum number of crimes before in each area should be 20. The
American minimum was 49 (Indianapolis), while the British minimum was 43 (Dover).

Evaluations of improved lighting programmes differ on many different dimensions, and it is
impossible to include more than a few in summary tables. Two important issues that are not
often addressed adequately are displacement and diffusion of benefits. Displacement is
often defined as the unintended increase in crime following a crime reduction scheme; for a
discussion of “benign” or desirable effects of displacement, see Barr and Pease (1990). Five
different forms of displacement have been identified by Reppetto (1976): temporal (change
in time), tactical (change in method), target (change in victim), territorial (change in place),
and functional (change in type of crime). Diffusion of benefits is defined as the unintended
decrease in crime following a crime reduction scheme, or the “complete reverse” of

displacement (Clarke and Weisburd, 1994).

In order to investigate territorial displacement and diffusion of benefits, the minimum design
involves one experimental area, one adjacent area, and one non-adjacent control area. If
crime decreased in the experimental area, increased in the adjacent area, and stayed
constant in the control area, this might be evidence of displacement. If crime decreased in
the experimental and adjacent areas and stayed constant or increased in the control areq,
this might be evidence of diffusion of benefits. Few studies in the tables included both
adjacent and non-adjacent but comparable control areas. More had an adjacent control
area and the remainder of the city as another control area. Results obtained in the
remainder of the city were not included in the tables because the remainder of the city was
not comparable to the experimental area.

In many cases, the experimental area was chosen for relighting because it was a high crime
area. This raises the problem of “regression to the mean”; an area which is high at one time
is likely to decrease at a later time. In order fo investigate this, longtime-series of crimes
before and after the intervention in experimental and control areas are needed.

Results of American studies
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Results

Tables 3.1 and 3.2 summarise key features of the eight American studies that were considered
to meet our minimum methodological standards. Only the last two studies (Fort Worth and
Indianapolis) were published, but their methodological quality was not higher than that of the
first six studies. Only the most relevant comparisons are shown in the tables. For example, the
Indianapolis study included a second experimental area and a second control area, but calls
for service to the police were very low in these areas (e.g. only 10 in the experimental area in
the before time period), so they are not included in the tables. Also in this study, there were
some police initiatives (involving increased police presence) that generated calls for service.
Where possible, the dates of these were excluded from the analysis.

In general, the experimental area was chosen for relighting because it had a high crime
rate or was otherwise problematic. Only four of the eight evaluations specified the degree
of improvement in the lighting: by seven times in Milwaukee, four times in Atlanta, three
times in Fort Worth, and two times in Portland. However, the description of the lighting in
other cases (e.g. “high intensity street lighting” in Harrisburg and New Orleans) suggests
that there was a marked improvement in the degree of illumination. Only in Indianapolis
was the improved street lighting confounded with another concurrent intervention (as
explained above), and it was sometimes possible to disentangle this.

The control area was offen adjacent to the experimental area. Hence, similar decreases in
crime in experimental and control areas could reflect diffusion of benefits rather than no
effects of lighting. In most cases, the reports noted that the control area was similar to the
experimental area in socio-demographic factors or crime rates. However, none of the
evaluations attempted to control for any prior non-comparability of experimental and control
areas. Only one evaluation (Portland) included an adjacent area and a comparable non-
adjacent control area, but it found no effect of improved lighting.

The outcome measure of crime was always based on police records before and after the
improved street lighting. All evaluations except Fort Worth also provided comparable before
and after data on types of crimes. The Indianapolis evaluation was based on calls for
service to the police, many of which did not clearly involve crimes (e.g. calls for
“disturbance”). Only the Atlanta and Milwaukee studies provided total, nighttime and day-
time crimes. The Portland, Kansas City, Harrisburg and New Orleans studies measured only
nighttime crimes and the Fort Worth and Indianapolis studies reported only total crimes.

The before and after time periods were sometimes different for different comparisons. In
Milwaukee, for example, nighttime data were provided for 12 months before and after, but
day-time and total data were provided only for seven months before and after. The New
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Orleans evaluation had different time periods before (51 months) and after (29 months) but
reported average monthly crime rates. Similarly, the Indianapolis evaluation reported
average weekly calls for service.

Table 3.2 summarises the key results. In four evaluations the improved street lighting was
considered to be effective in reducing crime (Atlanta, Milwaukee, Fort Worth and - for
violence — Kansas City). In the other four evaluations, the improved street lighting was
considered to be ineffective (Portland, Harrisburg, New Orleans and Indianapolis).

Improved street lighting was most clearly effective in reducing crime in the Fort Worth
evaluation. Crimes decreased by 21.5 per cent in the experimental area and increased by
8.8 per cent in the control area (Lewis and Sullivan, 1979, p.75). Since crime in the whole
city stayed constant (a decrease of 1.1%), it might be argued that some crime had been
displaced from the experimental to the adjacent control area. In the experimental area,
property crimes decreased but violent crimes did not. Information about types of crime was
not provided for the control area, and information was not provided about nighttime as
opposed to day-time crime.

Improved street lighting was followed by a decrease in robberies and burglaries in Atlanta,
whereas the incidence of these crimes increased in the control area (Atlanta Regional
Commission, 1974, pp. 11-12). There was an increase in assaults in the experimental areq, but
the numbers were relatively small (from 11 to 57). Overall, daytime crime decreased by 16.4
per cent in the experimental area after the improved lighting, in comparison with an increase of
33.3 per cent in the control area. Nighttime crime increased considerably in both areas.

In Milwaukee, information about total crimes was only available for seven months before
and after the improved lighting. Impressively, crimes decreased by 5.6 per cent in the
experimental area and increased by 29.2 per cent in the control area (Department of
Intergovernmental Fiscal Liaison, 1973, p. é). Similar results were obtained for nighttime
crimes (15.3% decrease in experimental area, 20.0% increase in control area). There was
also a big effect on day-time crimes (2.2% increase in experimental area, 37.0% increase
in control area). However, the effects were much less in a later report (Department of
Intergovernmental Fiscal Liaison, 1974, p. 3) covering 12 months before and after for night-
time crimes only (5.9% decrease in experimental area, 1.7% decrease in control area).

In Kansas City, improved street lighting was effective in reducing nighttime violent crimes
(robbery and assault) but not nighttime property crimes (larceny and motor vehicle theft).
Violent crimes decreased by 51.9 per cent in the experimental area, compared with 7.2 per
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cent in the control area (Wright et al., 1974, p. 49). However, property crimes decreased
more in the control area (32.0%) than in the experimental area (22.6%). These results were
statistically significant for violent crimes but not for property crimes.

In Indianapolis, the results were difficult to interpret. When the dates of special police
initiatives were excluded, crimes increased more in the experimental area than in the control
area (Quinet and Nunn, 1998, pp. 759 and 763; their experimental areas A and C are
included in this report’s analyses). However, the data on types of crimes, which did not
exclude these dates, showed that violent crimes increased more in the control area (Quinet
and Nunn, 1998, pp. 769 and 773). The data on types of crimes are more interesting
because unlike total calls for service they clearly refer to crimes. However, they are severely
limited by small numbers.

In Portland, there was little evidence that improved street lighting had led to any reduction in
nighttime crime. The analysis of this project was complicated by the fact that one set of
experimental, adjacent and control areas was followed up for 11 months before and after,
while another set was followed up for six months before and after (Inskeep and Goff, 1974,
p. 10). The figures are combined in Table 3.2. In general, changes in crime in the
experimental areas were similar to and not more desirable than changes in crime in the
adjacent and control areas. Therefore, there was no evidence in favour of either a crime-
reducing effect of improved lighting or a diffusion of benefits to adjacent areas.

Finally, in Harrisburg nighttime crimes increased similarly in experimental and control areas
(Harrisburg Police Department, 1976, Tables 1 and 2); and in New Orleans night-time
crimes decreased similarly in experimental and control areas (Sternhell, 1977, pp. 13-15).

Why was improved street lighting effective in reducing crime in some studies but not in
others2 There was no clear tendency for some types of crime (e.g. violence) to decrease
more than others. One clear difference was that both day-time and nighttime crimes were
measured in the “effective” evaluations (Atlanta, Milwaukee and Fort Worth), whereas only
nighttime crimes were measured in the “ineffective” evaluations (Portland, Harrisburg and
New Orleans). However, both day-time and night-time crimes were measured in the
Indianapolis evaluation. “Nighttime” was not defined in Portland or New Orleans; in
Harrisburg, it was defined as the hours between 8.00 p.m. and 4.00 a.m., so this would
exclude some crimes committed during the hours of darkness.
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Table 3.3:  Meta-analysis of American street lighting evaluations (odds ratios)

Total Violence Property

1. Atlanta 1.39 ** 1.30 1.47
2. Milwaukee 1.37 ** 1.09 1.03
3. Portland (N) 0.94 1.04 0.83
4. Kansas City (N) 1.24 1.79 ** 0.88
5. Harrisburg (N) 1.02 0.81 1.14
6. New Orleans (N) 1.01 0.86 1.07
7. Fort Worth 1.38 *

8. Indianapolis 0.75 .. .

Total 1.08 * 1.07 1.02

Note: The odds ratio indicates the change in crimes in the control area divided by the change in crimes in the
experimental area. Odds ratios greater than 1.0 indicate a desirable effect of improved lighting.
** p<.05. * p<.10.
(N) = Available for night only.
.. = Not available for Fort Worth; N too small (less than 10 before) for Indianapolis.

Table 3.3 presents the results of a meta-analysis of the eight American projects. In order to
carry out a meta-analysis, a comparable measure of effect size is needed in each project.
This has to be based on the number of crimes in experimental and control areas before and
after the intervention, because this is the only information that is regularly provided in these
evaluations. Here, the odds ratio is used as the measure of effect size. For example, in
Atlanta, the odds of a crime after given a crime before in the control area were (431/234)
or 1.842. The odds of a crime after given a crime before in the experimental area were
(151/114) or 1.325. The odds ratio therefore was (1.842/1.325) or 1.39. This was
statistically significant (z = 2.22, p = .026, two-ailed).

The odds ratio has a very simple and meaningful interpretation. It indicates the proportional
change in crime in the control area compared with the experimental area. An odds ratio
greater than 1.0 indicates a desirable effect of improved lighting, while an odds ratio less
than 1.0 indicates an undesirable effect. In this example, the odds ratio of 1.39 indicates
that crime increased by 39 per cent in the control area compared with the experimental
area. An odds ratio of 1.39 could also indicate that crime decreased by 28 per cent in the
experimental area compared with the control area, since the change in the experimental
area compared with the control area is the inverse of the odds ratio, or (1/1.39) here.

The odds ratios confirm this report’s previous conclusions. Total crimes reduced significantly
after improved street lighting in Atlanta and Milwaukee, and nearly significantly in Fort
Worth. Violent crimes reduced significantly in Kansas City. No other effect sizes were
significant.
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Perhaps the most interesting and unexpected result occurred when the odds ratios from the
eight studies were combined using the methods recommended by Lipsey and Wilson (2001, p.
130). These require that each effect size has a known standard error, which is true for the
odds ratio. (This was one reason for choosing to use the odds ratio.) The average effect size
(weighted according to the standard error of each study) was an odds ratio of 1.08, but this
was nearly significant (z = 1.85, p = .064). Thus, pooling the data from these eight studies,
there was some evidence that improved street lighting led to a reduction in crime. Overall,
crime increased by 8 per cent in control areas compared with experimental areas, or
conversely crime decreased by 7 per cent in experimental areas compared with control areas.

The 8 effect sizes were significantly variable (Q = 14.81, 7 d.f., p = .039). This means that
they were not randomly distributed around the average effect size. The key dimension on
which they differed seemed to be whether they were based on data for both night and day
(Atlanta, Milwaukee, Fort Worth and Indianapolis) or for night only (the other four studies).
For the four night/day studies, the average effect size was an odds ratio of 1.28 (z = 3.05,
p = .002), meaning that crime increased by 28 per cent in control areas compared with
experimental areas (Q = 6.02, 3 d.f,, n.s., so no evidence of heterogeneity of these four
studies). For the four night only studies, odds ratio = 1.02 (n.s.), indicating a negligible
effect on crime, and Q = 2.81 (3 d.f,, n.s.), again indicating homogeneity. Therefore, the
eight American studies could be divided into two blocks of four, one block showing that
crime reduced after improved street lighting and the other block showing that it did not.
Surprisingly, evidence of a reduction in crime was only obtained when both day-time and
nighttime crimes were measured, although this feature may be a proxy for some other
feature of the different evaluation studies.

Unfortunately, all the American evaluations (except the Indianapolis one) are now rather
dated, since they were all carried out in the 1970s. More recent American evaluations of
the effect of improved street lighting need to be conducted. The British evaluations, on the
other hand were all published in the 1990s.

Results of British studies
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Tables 3.4 and 3.5 summarise key features of the five British studies that were considered to
meet the minimum methodological standards. All were published. The improved lighting
interventions occurred in a variety of seftings, including a parking garage and a market as
well as residential neighbourhoods. Three of the evaluations specified the degree of
improvement in lighting: by five times in Stoke and by two times in Bristol (approximately)
and Dudley. Control areas were usually located close to experimental areas.

The outcome measure of crime was based on police records for three studies and on victim
surveys in the other two cases (in Dudley and Stoke). Uniquely, the Dudley project also
evaluated the impact of improved street lighting using self-reported delinquency surveys of
young people. This project also included self-reports of victimisation of young people and
measures of fear of crime (Painter and Farrington, 2001a). Table 3.5 shows that improved
lighting was considered to be effective in reducing crime in four studies (Bristol,
Birmingham, Dudley and Stoke).

In the fifth (Dover) study, the improved lighting was confounded with other improvements,
including fencing to restrict access to the parking garage and the construction of an office
near the main entrance. On the basis of police records, Poyner (1991) concluded that the
intervention had reduced thefts of vehicles but not thefts from vehicles. It was also
considered that the crime prevention measures were successful because the reduced costs of
damage and graffiti paid for the improvements within one year.

It was difficult to interpret the Bristol evaluation because the street lighting was gradually
improved in different places over a period of 28 months. Information about crime was provided
for nine successive sixmonth periods overlapping this time period (Shaftoe, 1994, p. 75).
Therefore, the first 12-month period before the improved lighting (January-December 1986)
was compared with the last 12-month period after the improved lighting (July 1989-June 1990).
Table 3.5 shows the results of this comparison. Total, nighttime and day-time crime decreased in
the experimental area after the intervention and increased in the control area. Therefore,
notwithstanding the contrary result for robbery (which was affected by small numbers in the
control area), it was concluded that improved street lighting was effective in reducing crime.

In the Birmingham study of city-centre markets, there were interventions in one of the control
markets that could have led to reductions in crime. Nevertheless, the reduction in thefts from
the person in the experimental market after the improved lighting was far greater than in the
control markets. The experimental market was large and covered, and its lighting was
markedly improved. Poyner and Webb (1997, p. 89) concluded that “increased levels of
illumination appear to have deterred would-be thieves”.
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In the Dudley study, crime was measured using before and after victim surveys in experimental and
control areas. Large samples were interviewed; 431 in the experimental area and 448 in the control
area. The response rate was 77 per cent in both areas. Crime decreased more in the experimental
area than in the control area (Painter and Farrington, 1999a, p. 23), as shown by the inferaction
term in a Poisson regression equation. Furthermore, this interaction term was still significant after
controlling for other predictors of crime rates including the age of the respondent (Painter and
Farrington, 1997, p. 221). This type of analysis controls for prior non<comparability of the areas.

The Dudley study also evaluated the impact of improved street lighting using a self-reported
delinquency survey completed by young people living on the experimental and control
estates. Altogether, 307 young people were interviewed in the before survey and 334 in
the after survey (Painter and Farrington, 2001a, p. 271). The self-reported delinquency
results were surprisingly similar to the victim survey results. Table 3.5 shows that crimes
decreased in the experimental area by 40.8 per cent according to the victim survey and by
35.0 per cent according to self-reports; crimes decreased in the control area by 15.0 per
cent according to the victim survey and by 14.0 per cent according to self-reports.

The Stoke study included both adjacent and non-adjacent control areas to investigate
displacement and diffusion of benefits. Again, large samples were interviewed in the victim
survey; 572 before for example (an 84% response rate). The incidence of crime decreased by
42.9 per cent in the experimental area, by 45.4 per cent in the adjacent area, and by only 2.0
per cent in the control area (Painter and Farrington, 1999b, p. 97). According to interaction
terms in Poisson regression equations, the changes in experimental and adjacent areas were
significantly greater than in the control area. Police records showed a negligible decrease in
crime of only 2 per cent in the larger police area containing all the project areas. It was
concluded that improved street lighting had caused a decrease in crime in the experimental
area and that there had been a diffusion of benefits to the adjacent area, which was not clearly
delimited from it. It was suggested that improved street lighting might have caused increased
community pride, community cohesion and informal social control, which deterred potential
offenders. In Dudley and Stoke, crimes decreased both in day-time and in nighttime.

Painter and Farrington (2001b) also compared the financial costs of improved street lighting
with the financial benefits based on crime reduction. In Dudley, the net savings from reduced
crimes in the experimental area (taking account of reductions in the control area) were 6.2
times as great as the cost of the improved street lighting. In Stoke, the savings from reduced
crimes in the experimental and adjacent areas were 5.4 times as great as the cost of the
improved street lighting. Therefore, in both cases, the improved street lighting more than
paid for itself within one year from reduced crimes.
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Table 3.6:  Meta-analysis of British street lighting evaluations (odds ratios)

Totall Violence Property

1. Dover (P) 1.14 . 1.14

2. Bristol 1.35 ** 0.48 * 1.57 **
3. Birmingham (P) 3.82 ** . 3.82 **
4. Dudley 1.44 ** 1.76 ** 1.33 **
5. Stoke-on-Trent 1.72 ** 1.89 ** 1.59 **
Total 1.42 ** 1.41 ** 1.58 **
Total (A + B) 1.25 ** 1.12 * 1.19 **

Note: The odds ratio indicates the change in crimes in the control area divided by the change in crimes in the
experimental area. Odds ratios greater than 1.0 indicate a desirable effect of improved lighting.
** p<.05, * p <.10.
(P) = Available for property only.
(A + B) = American plus British data combined.

Table 3.6 presents the results of a meta-analysis of the five British projects. The Dudley
figures are based on victim survey data. The odds ratios confirm the previous conclusions.
Total crimes and property crimes reduced significantly after improved lighting in Bristol,
Birmingham, Dudley and Stoke-on-Trent. Violent crimes reduced significantly after improved
lighting in Dudley and almost significantly in Stoke-on-Trent (although they tended to
increase in Bristol). While property crimes did not reduce significantly in Dover, theft of
vehicles almost reduced significantly (OR = 2.87, z = 1.81, p = .07).

When the odds ratios from the five projects were combined using the methods
recommended by Lipsey and Wilson (2001, p. 130), the weighted odds ratios were
significant for total crimes, violent crimes and property crimes. Overall, crimes increased by
42 per cent in control areas compared with experimental areas, or conversely crimes
decreased by 30 per cent in experimental areas compared with control areas. The increase
was 41 per cent for violent crimes and 58 per cent for property crimes, although the
violence figure was based on only three studies. The five British studies were significantly
heterogeneous (Q = 18.26, 4 d.f., p = .001).

Combining the eight American and five British studies, crimes increased by 25 per cent in
control areas compared with experimental areas, or conversely decreased by 20 per cent in
experimental areas compared with control areas, a significant effect of improved lighting (z =
7.78, p<.0001). Property crimes increased by 19 per cent (z = 3.86, p = .0001) and violent
crimes increased by 12 per cent (z = 1.70, p = .089). However, the 13 studies were
significantly heterogeneous (Q = 56.91, 12 d.f., p<.0001). Both nighttime and day+ime crimes
were measured in all five British studies; the nine night/day studies were also significantly
heterogeneous (weighted odds ratio = 1.39, z = 9.43, p<.0001; Q = 25.59, 8 d.f., p=.001).
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Figure 3.1:  Street lighting evalvations
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Figure 3.1 summarises the results in all thirteen studies in a “Forest” graph. This shows the
odds ratio for total crime in each study plus its 95 per cent confidence interval. In order to
show the Birmingham study in full on the graph, logarithms of odds ratios are shown. The line
indicates an odds ratio of 1.0. The 13 studies are ordered according to the magnitudes of
their odds ratios. It can immediately be seen that only two studies (Portland and Indianapolis)
had odds ratios less than 1, meaning that improved lighting was followed by an increase in
crime, and in neither case was this increase significant. Therefore, the hypothesis that more
lighting causes more crime can be firmly rejected. Furthermore, the lower confidence limit
was markedly below 1 only for the last five studies, meaning that improved street lighting had
a significant or nearsignificant effect in the desired direction in most studies. The overall
weighted odds ratio of 1.25 (95% confidence interval 1.18 — 1.32) indicates the significant
overall increase of 25 per cent in the crime rate in control areas compared with experimental
areas in these 13 studies (a significant reduction of 20% in experimental areas).

In conclusion, these more recent British studies agree in showing that improved lighting
reduces crime. They did not find that nighttime crimes decreased more than day-time
crimes, suggesting that a “community pride” theory may be more applicable than a
“deterrence/surveillance” theory.

It would be desirable to test whether the effectiveness of street lighting in reducing crime is
related to certain features of the areas studied. For example, it was speculated that improved
lighting may only improve community pride in relatively stable homogeneous communities,
not in areas with a heterogeneous population mix and high residential mobility.
Unfortunately, insufficiently detailed information is given in the 13 studies to test this
hypothesis adequately. In nevertheless attempting to test it, three studies had to be eliminated:
Indianapolis because the areas were tiny (only 2-3 blocks), Dover because the “area” was a
parking garage, and Birmingham because the “area” was a city-centre market.

Of the other 10 studies, Dudley and Stoke (both finding that lighting was effective) were
based on stable white working class areas. Harrisburg (lighting not effective) was based on
an area in transition, with Whites moving out to the suburbs and an influx of ethnic
minorities. Fort Worth (effective) was based on an homogeneous (98%) Black area. Portland
(not effective), Kansas City (effective) and Bristol (effective) were based on areas with large
ethnic minority populations. Atlanta (effective) and New Orleans (not effective) were based
on high crime areas which probably contained large ethnic minority populations, although
this was not stated explicitly. Milwaukee (effective) was based on a mixed residential and
commercial area adjacent to the central business district with a high percentage of older
residents, so this may have been a stable area.
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The lack of systematic information about residential mobility makes it difficult to draw clear
conclusions about whether lighting is more effective in reducing crime in stable
homogeneous communities than in unstable heterogeneous communities. Nevertheless, none
of the 10 studies clearly contradicts this hypothesis, and four studies (Dudley, Stoke,
Harrisburg and Fort Worth) are clearly concordant with it. The Bristol study was interesting
in showing that crimes decreased most (27.4%) in an area undergoing gentrification, which

is again in agreement with the hypothesis that increased community pride results in
decreased crime.
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4. Conclusions

Summary of main findings

The main aim of this report was to complete a systematic review of the effects of improved
street lighting on crime. Rigorous methods were used to locate evidence from evaluation
studies, and these methods were reported in detail. Explicit criteria were used to include or
exclude studies in the review, and these criteria were also reported in detail. Sixteen
potentially relevant studies were screened but excluded for various reasons, including the
lack of a comparable control condition, no outcome measurement of crime and too small
numbers. Key features of these studies and their results were summarised in Table 2.1. Most
suggested that improved street lighting was followed by a decrease in crime.

Eight American evaluation studies met the criteria for inclusion in the review. Key features of
these studies and their results were summarised in Tables 3.1 and 3.2. Their results were
mixed. Four studies found that improved street lighting was effective in reducing crime,
while the other four found that it was not effective. A meta-analysis found that the eight
studies, taken together, showed that improved street lighting reduced crime by 7 per cent.
Why the studies produced different results was not obvious, although there was a tendency
for “effective” studies to measure both day-time and nighttime crimes and for “ineffective”
studies to measure only nighttime crimes. However, all except one of these American
evaluations date from the 1970s.

Five more recent British evaluation studies met the criteria for inclusion in the review. Key
features of these studies and their results were summarised in Tables 3.4 and 3.5. Their
results showed that improved lighting led to decreases in crime. A meta-analysis found that
these five studies showed that improved lighting reduced crime by 30 per cent. The
weighted effect size in all thirteen studies was substantial: a 20 per cent decrease in
experimental areas compared with control areas. Furthermore, in two studies, the financial
savings from reduced crimes greatly exceeded the financial costs of the improved lighting.
Since these studies did not find that nighttime crimes decreased more than day-time crimes,
a theory of street lighting focussing on its role in increasing community pride and informal
social control may be more plausible than a theory focussing on increased surveillance and
increased deferrence. The results did not contradict the theory that improved lighting was
most effective in reducing crime in stable homogeneous communities.
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Priorities for research

Future research should be designed to test the main theories of the effects of improved street
lighting (i.e. community pride versus surveillance/deterrence) more explicitly. Surveys of
youth in the experimental and control areas could be carried out, to investigate their
offending, their opinions of the areq, their street use patterns, and factors that might inhibit
them from offending (e.g. informal social control by older residents, increased surveillance
after dark). Household surveys of adults could also be carried out focussing on perceptions
of improvements in the community, community pride, informal social control of young
people, street use and surveillance after dark.

Ideally, future research should measure crime using police records, victim surveys, and self-
reports of offending. It is possible that one effect of improved street lighting may be to
facilitate or encourage reporting of crimes to the police, for example if victims get a better
view of offenders. The surveys of potential victims and potential offenders are necessary for
testing key hypotheses about the effects of improved lighting.

Future research should ideally include several experimental areas and several comparable
adjacent and control areas. Adjacent areas are needed to test hypotheses about
displacement and diffusion of benefits. The comparability of experimental, adjacent and
control areas should be investigated. The use of several areas would make it more possible
to establish boundary conditions under which improved lighting had greater or lesser
effects. The numbers of crimes recorded in each area in the pretest should be sufficient to
detect changes reliably (as indicated by a statistical power analysis). Ideally, large numbers
of potential victims and potential offenders should be surveyed.

Crimes should be measured before and after the intervention in experimental, adjacent and
control areas. Ideally, a long time series of crimes should be studied, to investigate pre-
existing crime trends and also how far any effects of street lighting persist or wear off over
time. This would also help to determine how far a decrease in crime after a high rate might
reflect regression to the mean. Different types of crimes should be measured, and also crimes
committed during day-time and the hours of darkness. The improvement in lighting in different
areas should be carefully measured, including vertical and horizontal levels of illumination.
Cost-benefit analyses of the impact of improved street lighting should be carried out.

Most importantly, systematic information should be collected and reported in each
evaluation project about such topics as the dates of the research and of the interventions,
the design of the study, characteristics of areas, hypotheses to be tested, operational
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definitions of variables, implementation issues, events occurring over time in all areas,
lengths of before and after measurement periods, numbers of crimes, strength of effects and
statistical significance of results, and financial costs and benefits. It is important to specify
characteristics of areas in order to investigate external validity, or what works with whom in
what settings. Systematic reviews in the future would be easier to carry out if each project
followed a checklist of topics to be covered. This applies to all types of criminological
evaluations.

Finally, in testing hypotheses, it would be useful to investigate the effects of street lighting in
conjunction with other crime prevention interventions. To the extent that community pride is
important, this could be enhanced by other environmental improvements. To the extent that
surveillance is important, this could be enhanced by other interventions such as closed-
circuit television cameras. For example, one experimental area could have both improved
street lighting and CCTV, a second could have only improved street lighting, and a third
could have only CCTV. This kind of planned evaluation of interactions of crime prevention
initiatives has rarely been attempted before.

Policy implications

The policy implications of research on improved street lighting have been well articulated by
Pease (1999). He pointed out that situational crime prevention involves the modification of
environments so that crimes involve more effort, more risk and lower rewards. The first step
in any crime reduction programme requires a careful analysis of situations and how they
affect potential offenders and potential victims. The second step involves implementing crime
reduction interventions. Whether improved street lighting is likely to be effective in reducing
crime would depend on characteristics of situations and on other concurrent situational
interventions. Efforts to reduce crime should take account of the fact that crime tends to be
concentrated among certain people and in certain locations, rather than being evenly
distributed throughout a community.

The British studies included in this review show that improved street lighting can be effective
in reducing crime in some circumstances. Exactly what are the optimal circumstances is not
clear at present, and this needs to be established by future evaluation research. However, it
is clear that improved street lighting should be considered as a potential strategy in any
crime reduction programme in coordination with other intervention strategies. Depending on
the analysis of the crime problem, improved street lighting could often be implemented as a
feasible, inexpensive and effective method of reducing crime.
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Street lighting has some advantages over other situational measures which have been
associated with the creeping privatisation of public space, the exclusion of sections of the
population and the move towards a “fortress” society (Bottoms, 1990). Street lighting
benefits the whole neighbourhood rather than particular individuals or households. It is not
a physical barrier to crime, it has no adverse civil liberties implications and it can increase
public safety and effective use of neighbourhood streets at night. In short, improved street

lighting seems to have no negative effects and demonstrated benefits for law-abiding
citizens.



Appendix 1: Literature reviews consulted

The following eight literature reviews were consulted as part of the search strategies used to
identify evaluation reports on the effects of improved street lighting on crime.

Eck, J. E. (1997). Preventing crime at places. In L. W. Sherman, D. C. Gottfredson, D.L.
MacKenzie, J. E. Eck, P. Reuter and S. D. Bushway, (eds.) Preventing Crime: What Works,
What Doesn’t, What's Promising (ch. 7). Washington, D.C.: National Institute of Justice,
U.S. Department of Justice.

Eck, J. E. (2002). Preventing crime at places. In L. W. Sherman, D. P. Farrington, B. C.

Welsh and D.L. MacKenzie (eds.) Evidence-Based Crime Prevention. (pp. 241-294).
London: Routledge.

Fleming, R. and Burrows, J. (1986). The case for lighting as a means of preventing crime.
Home Office Research Bulletin, 22, 14-17.

Painter, K. A. (1996). Street lighting, crime and fear of crime: A summary of research. In T.
H. Bennett (ed.) Preventing Crime and Disorder: Targeting Strategies and Responsibilities
(pp. 313-351). Cambridge: Institute of Criminology, University of Cambridge.

Pease, K. (1999). A review of street lighting evaluations: Crime reduction effects. In K. A.
Painter and N. Tilley (eds.) Surveillance of Public Space: CCTV, Street Lighting and Crime
Prevention (pp. 47-76). Monsey, N.Y.: Criminal Justice Press.

Poyner, B. (1993). What works in crime prevention: An overview of evaluations. In R.V.
Clarke (ed.) Crime Prevention Studies, Vol. 1 (pp. 7-34). Monsey, N.Y.: Criminal Justice
Press.

Ramsay, M. and Newton, R. (1991). The Effect of Better Street Lighting on Crime and Fear: A
Review. (Crime Prevention Unit Paper 29.) London: Home Office.

Tien, J. M., O’'Donnell, V. F.,, Barnett, A. and Mirchandani, P. B. (1979). Street Lighting
Projects: National Evaluation Program, Phase 1 Report. Washington, D.C.: National Institute
of Law Enforcement and Criminal Justice, U.S. Department of Justice.
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Appendix 2: Evaluation reports that could not be obtained

The following four evaluation reports were identified by Tien et al. (1979), but copies could
not be obtained. (James Tien and Arnold Barnett, as well as U.S. government sources were
contacted.)

Department of Public Works (1976). A Brief Update on ‘Miami Relights’. (July). Miami,
Florida: Author.

Denver Anti-Crime Council (1977). Final Report: Street Lighting Project. (June). Unpublished
draft. Denver, Colorado: Author.

Newark High Impact Evaluation Staff (1975). Street Lighting Project Interim Evaluation
Report. (December). Newark, N.J.: Author.

Tucson Department of Human and Community Development (1971). First Action Year: August
1, 1970July 31, 1971. Project Evaluation Report. (October). Tucson, Arizona: Author.

It is not known if these reports would meet the inclusion criteria. According to Tien et al.
(1979), the control area was the city for the Miami and Newark projects, so they would
likely be excluded. However, according to Tien et al. (1979), Denver had an adjacent
control area and Tucson had randomly selected experimental and control areas, so they
might be evaluation projects that should be included.

The following evaluation report was identified by Ramsay and Newton (1991), but could
not be obtained. (Malcolm Ramsay was contacted.)

Vamplew, C. (1990). The Effect of Improved Street Lighting on Perceptions of Crime: A
Before-and-After Study. Cleveland County Council, Research and Intelligence Unit.

From the description given by Ramsay and Newton (1991), it is unclear whether the
experimental and control areas in this study are comparable.
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Addendum to Effects of Improved Street Lighting on Crime:
a systematic review (Home Office Research Study 251)

Since carrying out this meta-analysis, statistical advice from Dr Marchant (Leeds
Metropolitan University) and from Dr Patricia Altham (Centre for Mathematical Sciences,
Cambridge University) about the need to correct the estimate of the statistical variance
calculated has been received. Corrections were needed to take account of:

e positive dependence (i.e. the correlation) between the number of ‘before crimes’ and the
number of ‘after crimes’ experienced by victims; and

e overdispersion (i.e. the ratio of the variance to the mean number of crimes experienced by
victims).

New analyses of the data have subsequently been undertaken therefore. They show that the
conclusions of HORS 251 are not substantially changed and that the effects of street lighting
on crime are still statistically significant. Full technical details of the methodological
improvements can be accessed on the website of the Campbell Collaboration
(wwwe.aic.gov.au/campbellcj) which holds the best scientific reviews of the effectiveness of
interventions in criminal justice.

A follow-up systematic review and meta-analysis of the effects of improved lighting on crime
is being undertaken for the Campbell Collaboration.


http://www.aic.gov.au/campbellcj
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