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EXECUTIVE SUMMARY

Enforcement of speeds by city and state patrols throughout the United States is a tough
proposition. With growing numbers of commuters on our roadways and collisions
continually on the rise, municipalities are looking at new and innovative ways to help
drivers conform to posted speeds and increase safety on roads. One of the newest
innovations is the automated speed enforcement camera. North Carolina has previously
installed red light running cameras in growing numbers of municipalities across the state;
however, the controversial nature of automated enforcement has necessitated the need for
thorough analysis to show potential safety benefits.

In August 2004, Charlotte was given authorization to use mobile automated speed
enforcement along fourteen key corridors. Automated enforcement of this kind was new
to the state. The North Carolina Governor’s Highway Safety Program (GHSP) tasked the
Institute for Transportation Research and Education at North Carolina State University
with analyzing the system in an unbiased manner. Four specific tasks were identified to
help in this research effort. First, a literature review was conducted to determine the
reported effects of other research efforts throughout the United States and other countries.
Various types of studies have been conducted around the world. Of particular interest
were studies that were rigorous in nature, such as those using comparison sites. Many
studies indicate that photo-radar reduces speeds and the frequency of collisions along
treated corridors. However, there are a limited number of rigorous studies (especially
those in the United States and in North Carolina).

Four focus groups were convened in Charlotte and Raleigh in an effort to gather

information on attitudes, opinions, and beliefs associated with photographic enforcement
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to better enhance traffic law enforcement. These two cities had previously been involved
with red light running automated enforcement and were considered fair candidates. One
community and one professional focus group were assembled in each city. Overall, the
perception of photographic enforcement was positive. Assuming these groups are a good
representative sample of other North Carolina residents and professionals, the speed
program is likely to be very popular. The focus groups all emphasized the need for
continuous driver education to increase the effectiveness of the program. The groups felt
that drivers need to be aware of program motives, operational details, and statistics
through web sites, media, and perhaps other methods.

Speeds and collisions were the two measures of effectiveness used in our
analyses. Speeds are generally thought to be somewhat related to collision frequency and
severity. They are obviously the best indicators of conformity to posted speeds. Overall,
speeds were affected positively along treatment corridors. Most of the treatment sites
(that is, sites where speed cameras were employed) had mean speed reduction experience
after camera installation while the comparison sites (sites similar to the treatment sites
but without speed cameras) did not demonstrate a consistent pattern of mean speed
change. Median and 85" percentile speeds decreased significantly by 0.88 mph and 0.99
mph, respectively, at the treatment sites in the ‘after’ period. The percentage of vehicles
exceeding the speed limit by 10 mph or more decreased significantly by an average of 55
percent at the treatment sites compared to the comparison sites.

The primary measure of effectiveness was collisions. Collisions are the ideal
measure for traffic-related countermeasures because they are directly related to safety.

Odds ratio calculations showed that collision frequencies at the comparison sites and the
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treatment sites tracked each other very well through the before period. Therefore, an
analysis of collisions using a comparison group methodology was completed. Our
findings indicated the following.

e Collision data from January 2000 to December 2003 were analyzed using the
comparison group methodology. It was estimated that a reduction of 12% in total
collisions was attributed to automated speed enforcement cameras.

e To make sure this analysis accounted for regression-to-the-mean (RTM), we
reanalyzed the data using only data from the time period after the Charlotte DOT
selected the treatment sites. This data set should eliminate any RTM effects. We
concluded that an 11% reduction was found analyzing only data from this period,
January 2003 to December 2004. Because findings were similar to the analysis of
collisions for the entire data set (above), we determined that RTM bias was likely
negligible and that the best estimate of the collision reduction due to cameras was
in the 11 to 12 percent range.

e Last, a subset of collisions from the treatment sites was analyzed. This subset
included only data from the five most heavily-enforced corridors. These corridors
accounted for 90.4% of the total citations. Analyzing these sites, it is estimated
that automated speed enforcement reduced collisions by 14% from what they
otherwise would have been in the treatment corridors from September to
December of 2004. It appears that the relatively heavy enforcement of these sites
led to a slightly larger reduction in collisions than the group of treatment sites as a

whole.

Although each of these analyses shows reductions in collisions, readers must keep in
mind the serious limitations of the study (such as short duration of the after period,
intense media attention on the program, and others) before attempting to generalize this

finding.

vi



NC State University NC Governor’s Highway Safety Program

In addition to the analysis of collisions, a study of collision trends was completed
to try and determine any specific areas that collision reductions may have taken place.
Collisions at comparison sites stayed fairly constant; however, treatment corridors
showed small decreases in collisions. Trends seem to indicate that higher enforcement
during daytime hours is decreasing collisions at a higher rate than in all previous years
analyzed. Specific collision types including rear end, slow or stop, and sideswipe in
same direction were also analyzed. During nighttime hours, these collisions at treatment
sites showed a decreasing trend, while comparison sites had an increasing trend or stayed
mostly constant. Last, crash severity was examined to determine differences between
comparison and treatment sites during 2004. Although fatal and type-A injury collisions
did not have large enough samples to draw inferences, type-B injury collisions decreased
1.6% during daytime hours and 5.1% during nighttime hours at treatment sites.
Additionally, type-C injury collisions were estimated to have increased slightly at
treatment sites by 2.7% during daytime hours and 4.0% during nighttime hours.

Based on these findings, automated speed enforcement cameras appear to have a
positive effect on collisions and speed conformity. Various speed analyses indicated that
speeds decreased slightly at treatment sites while speeds at comparison sites stayed
relatively constant. More importantly, the comparison group methodology indicated total
collisions decreased by around 12% at treated sites. In addition, focus groups indicated
that overall there is a positive perception of photo-radar as a countermeasure to deter
speed and reduce collisions. The speed camera program conducted by the Charlotte DOT
appears to be successful and other agencies facing similar speed-related issues should

consider similar programs of their own.

Vil
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INTRODUCTION
18—

Municipalities across the State of North Carolina are becoming more aware of the
possible safety benefits that photographic enforcement cameras offer. Until recently, red
light running cameras have been the only enforcement of this type in North Carolina.
However, legislation passed in June 2003 allowed a pilot period to test automated speed
enforcement in Charlotte, North Carolina. If the program is successful at increasing
safety, it is very likely that this form of enforcement could be used in other
municipalities.

Crash statistics across the country show the need for safer speeds on our
roadways. Statistics published by the National Highway Traffic Safety Administration

show the need for countermeasures to deter speeding (1):

e Motor vehicle crashes are leading cause of death from ages 4-33 years
e Estimated cost of speed related crashes is $40.4 billion/yr
e High speeds are related to nearly 30% of all reported crashes

e 86% of speeding related fatalities occurred on non-Interstate roadways.

Although statistics show the need for countermeasures to deter speeding drivers,
automated speed enforcement cameras have not been considered until recently in North
Carolina. This project will provide the first look at what benefits, if any, automated
speed cameras give to the traveling public.

In October 2003, the Institute for Research and Education (ITRE) at North
Carolina State University (NCSU) sought to answer the question “Do automated speed
enforcement cameras provide significant safety benefits to the driving public?” during a

project sponsored the North Carolina Governor’s Highway Safety Program (NCGHSP).
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In cooperation with the Charlotte Department of Transportation (CDOT), a two-year
project was conducted. The scope of our research encompassed a literature review,
multiple focus groups, and analyses of the automated speed enforcement cameras in
Charlotte related to the two main measures of effectiveness: collisions and speeds.

NCSU-ITRE, with the help of the GHSP, has led similar projects with red light
running cameras. Two previous related projects included “A Recommended Policy for
Automated Electronic Traffic Enforcement of Red Light Running Violations” by Milazzo
et al. (2) and “Expanding the Use of Photographic Enforcement to Enhance Traffic Safety
in North Carolina” by Hummer et al. (3). These reports dealt with the policy implications
of implementing red light cameras and a study of collision rates before and after red light
cameras are implemented.

Our look into research done on automated speed enforcement across the United
States shows that the past work was limited, to say the least. Very little research was
conducted on the safety benefits of speed enforcement cameras, and when research was
done, it did little to account for external factors that cause results to be skewed. Most of
the relevant research we were able to obtain was performed in other countries, primarily
in Europe and Asia. Therefore, a need for a comprehensive study of automated speed
enforcement was clear.

Focus groups were conducted to get a feel for public opinion and knowledge on
automated speed enforcement, and in particular the enforcement program implemented in
Charlotte, North Carolina. Through discussions guided by a mediator, we were able to
obtain qualitative information related to knowledge of automated enforcement, specific

goals of any speed enforcement program, funding, media coverage, driver behavior
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changes, and other subjects. These discussions should help guide Charlotte on the future
of their program, as well as guide other cities wishing to implement similar speed
enforcement programs.

The two measures of effectiveness (MOE’s) our research group investigated
related to the Charlotte automated speed enforcement program were collisions and
speeds. Collision frequency is the ideal measure for traffic-related countermeasures
because it is directly related to safety. Our analysis uses comparison sites (sites that were
similar to those treated with speed cameras but did not receive speed camera treatment) to
account for the historical and maturation biases that are common in before-and-after
studies. This study is much more rigorous than the types of studies used in the majority
of cities.

An analysis of speeds at all treatment sites (where speed cameras were employed)
and comparison sites, in the before and after period, will give us another indicator of the
effectiveness of automated speed enforcement. Speeds are important because they are
related to collisions frequency and severity. In addition, a study of speeds in both periods
gave a good indication of driver conformity with posted speed limits.

This report provides a thorough description of the activities of our research
project. Following a chapter reviewing the literature, we provide the results from our
focus groups. Next, we briefly outline the way the Charlotte speed camera program
works. The report then presents the speed and collision data collection and analysis
methodology. Following chapters on the speed and collision results, we conclude with
recommendations for Charlotte, for other agencies contemplating speed camera

programs, and for promising future research.
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LITERATURE REVIEW
18—

INTRODUCTION
Automated speed enforcement technologies have been used to improve road safety
associated with speed in about 75 countries around the world. Most of Europe, Canada,
and Australia have vigorously implemented automated speed enforcement technologies
and have been successful in controlling speeding and reducing traffic collisions. Since
starting the time-distance method of speed enforcement in 1902 in Westchester County,
New York, the United States has continuously applied the latest technologies. However,
automated speed enforcement has not been used nationally in the United States. They
have been used in some states such as Arizona, California, Utah, and Oregon (4).

There are three areas of concern in the literature associated with implementing
speed enforcement cameras: the effect of speed enforcement cameras on reducing speeds

and collisions, legal issues, and public opinion. This chapter will discuss each of these

areas in turn.

EFFECTIVENESS OF SPEED ENFORCEMENT CAMERAS

Speeds

Speed enforcement technologies have advanced dramatically in recent years and a limited
number of studies have been done to estimate the effectiveness of speed enforcement
cameras on traffic safety in terms of speeds, traffic collisions, or both. However, the
results of the studies have been restricted in most cases. The main reasons are limited

sample sizes and the types of analysis designs employed.
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One of the better studies, conducted by Richard A. Retting and Charles M.
Farmer, involved the statistical comparison of traffic speed before and after the speed
enforcement program in Washington, D.C. Seven enforcement zones and eight
comparison sites were selected randomly in Washington, D.C. and Baltimore, MD,
respectively. The comparison sites were selected to control for external factors that
might affect traffic speeds such as weather and seasonal variability in travel patterns.
Speed data were collected one year before enforcement and approximately six months
after it began. The study evaluated changes in mean speed and the proportion of vehicles
exceeding the speed limit by more than ten mph as the measures of the effectiveness.
The former measure was evaluated statistically using linear regression models including
terms accounting for site-to-site variability and time. The latter measure was evaluated
using logistic regression models. This study showed that, overall, mean speeds and the
proportion of drivers traveling more than ten mph above the speed limit at the
Washington, D.C. sites declined significantly by 14% and 82%, respectively, compared
with the Baltimore sites (5).

A study by Nathaniel T. Price et al., also employed the before and after
experiment design with comparison sites. The study estimated whether photo-radar is an
effective means for speed control on residential streets in the city of Portland, OR. Speed
data were collected on three comparison streets from October 1995 to September 1996
and the five test streets from January 1996 to September 1996. Photo-radar begun to be
deployed on the test streets in March 1996. The comparison site data were used to
account for the possibility of seasonal variation. The measure of effectiveness of the

photo-radar program was the percentage of vehicles traveling at ten mph or more over the
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speed limit. Simple linear regression was used to compare the change in speed on the
comparison streets and the test streets. The results of the study indicated that there was a
reduction in mean speeds on residential streets with photo-radar and a decrease in the
number of vehicles traveling at 10 mph or more over the speed limit. This decrease was
more pronounced when photo-radar was more intensively deployed. The study also
pointed that the decreases might be overestimated since the study design did not account
for other confounding variables (6)

Another simple study, in Beaverton and Portland, OR, evaluated the effectiveness
of photo-radar on reducing speed. The results of this study indicated that average speeds
and the percentage of vehicles exceeding the speed limit decreased in the two cities (7)
However, it has been pointed out that there are some methodological problems for this
design including the failure to control for external factors and the short-term change of
speeds.

The magazine, “Transportation Alternatives”, discussed several states using speed
cameras. In Fort Collins, CO, they noted that speed cameras reduced the collision rate
per vehicle mile traveled (VMT) by 16% between 1995 and 1999. In Sandy, UT, they
attributed the deployment of speed cameras to crash reductions of 27% and reduction in
the 85" percentile speed of seven mph in one year. In Paradise Valley, town officers
credited speed cameras with a decrease in collisions of 40% since 1987. In National
City, CA, the town government assured readers that speed cameras reduced collisions by
26% in a ten-month period and 51% in six years (8).

Other studies have looked at the effects of other countermeasures (besides

automated enforcement) on speeds. A study in Riverside, California by Steven A, Bloch
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compared the effectiveness of two speed enforcement methods, photo-radar and speed
display boards. Three sites compatible in terms of speed limit, geometric, traffic volume,
and road development were selected. Speed data for each site were collected over four
weeks, two weeks without speed control measures and two weeks with them. In addition,
data for carryover effects were collected at two sites, the experiment site and another size
about 0.32 km downstream. The results indicated that all devices significantly reduced
mean speeds (7 to 8 km/h) and reduced the number of vehicles exceeding the speed limit
by more than 16 km/h. The study also showed that display boards produced short-term
and long-term halo effects at the locations after they were removed (9).

A study by Mark Freedman et al. estimated the effectiveness of radar drone
operations on speeds at twelve high crash risk locations in Missouri. Speed data were
collected by drone radar on a single day at three stations: a station with drone radar, a
station out of range of the radar, and a station upstream of it. The main effects and
interactions of the drone radar operation condition and vehicle type on speed were
analyzed using the SAS General Linear procedure and the chi-square test. The study
found that mean speeds were moderately lower when radar drone was operating, with
meaningful reductions in the number of vehicles exceeding the speed limit, and these
effects were slightly greater for tractor-trailers than for passenger cars (10).

A 1976 study conducted in Durham, NC by Olin K. Dart, Jr. examined the effects
of a variety of speed control devices (signs, patrol cars, and visual speed indicators) by
the changes in speed characteristics such as mean, median, 85" percentile, and variance.
The data indicated that a parked patrol vehicle significantly reduced the mean, the

median, the 85™ percentile, and the percentage of vehicles traveling faster than 55 mph.
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Furthermore, it showed that the halo effect began to disappear 1000 ft after the treatment
(112).

Several studies have examined the feasibility of automated speed enforcement in
terms of accuracy of the equipment. One study by Michael D. Fontaine, et al. evaluated
the feasibility of a real-time, remote speed enforcement system for work zones in Texas.
Another study, by Cheryl W. Lynn, et al., was conducted on the Capital Beltway in
Virginia. These studies showed that there was a safety benefit to speed enforcement
officers and drivers on work zones and that it was feasible to deploy the equipment on
high-speed, high-volume roads (12, 13).

Several international research efforts have examined speed enforcement programs
with respect to speed. One study employed a before and after observational design with
comparison sites to evaluate the effect of speed cameras on speed in Norway. The study
was done by comparing speed data collected over approximately one year before and
after implementing speed cameras. FEight treatment sites were selected randomly and
comparison sites were located on the same type of road and in the same area. Speed data
were collected at, before, and after speed cameras on each road section. Speeds
estimated in the study reflected the net effect of speed cameras by adjusting for changes
in the comparison sites. The results of this study showed that speed cameras led to
reduction in speed by four to six km/hr, as Table 1 shows, and that speed cameras

contributed to a longitudinal speed change as shown in Figure 1 (14).
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<Table 1> Change in Speed Before and After Speed Cameras at All Sites (14)
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<Figure 1> Longitudinal Speed Profile (14)
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Other international studies employed simple comparisons before and after
implementing speed enforcement programs without adjusting for the effect of external
factors. Part of a study in England carried out by Adrian Gains, et al., evaluated the
change of speeds at eight camera sites. Speed data were collected at the regular intervals
over three years before implementing speed cameras and two years afterward. Speed
data collected were averaged over all sites without considering the variability at each site
and without investigating the effects of other factors. Figure 2 shows speed enforcement
cameras reduced speeds and led to greater compliance with speed limits. Furthermore,
the study concluded that the pattern of reduction in speeds had been sustained over a long

time (15).

Change in average spead at fixed camera sites

Average speed

i Readings
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<Figure 2> Change in Speed at Fixed and Mobile Camera Sites (15), continued next page
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<Figure 2> Change in Speed at Fixed and Mobile Camera Sites (15), continuation

Another study of the long term effects, by the Greg Chen, et al. in British Columbia,
estimated the speed effect of the photo-radar program on a highway corridor 2 years after
implementing it. The speed effect was estimated by a simple before and after
comparison. Speed data were collected at photo-radar influence sites and non-radar sites.
Figure 3 indicates that speeds gradually decreased after implementing the speed
enforcement program and that there may have been some halo effect at the non-radar site
in the same corridor (16).

Greg Chen, et al., conducted an earlier, very similar study on another road in
British Columbia. This study estimated the effect of the photo-radar program on speed
after one year of implementation. Speed data were collected over an eight-day data
collection period each month for about one year. The study indicated that speed is
reduced dramatically at the speed camera site and that the speed reduction attributable to

the generalized effect of photo-radar is about 2.4 km/h at sites without it (17).
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<Figure 3> Speed Effect after the Introduction of Photo-Radar Program (16)

Unlike the analysis designs stated so far, a study in New Zealand, carried out by

L. J. Povey, et al., developed regression models to estimate the changes in speed. This

research involved describing the relationships between enforcement activity, vehicle

speeds, and injury crashes. Speed data were collected in July and August of each year

and collision data were included for “low alcohol” hours from 1996 to 2002. The

multiple regression models included enforcement activity and fuel price variables and

tried to estimate the change of speeds. Another regression model was also used in an

attempt to describe the relationship between mean speeds and crashes.

The results

indicated that mean and 85™ percentile speeds decreased with increases in enforcement

activity and that a reduction in injury crashes and in injuries and deaths were estimated
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by 12 % and 13 % with a nationwide one km/h reduction in mean speed, respectively
(18).

Looking at the details of speed camera programs, a study by Michael D. Keall et
al., estimated the relative effectiveness of a hidden versus visible speed camera program
in New Zealand. The analysis indicated that hidden cameras had a more general effect on
speeds and crashes than visible cameras by comparing the trial area with a control area
using highly visible speed camera enforcement (19, 20). Another study, conducted in
London, England examined how different types of drivers responded to cameras using
interviews and self-reports by drivers. This study showed that camera deployment could
reduce drivers’ speeds markedly and camera warning signs alone were moderately

productive (21).

Collisions

Most research projects involved with traffic collisions have had methodological
problems. Commonly, these studies had ignored or failed to control the effect of time
factors such as seasonality, long-term trends, and regression to mean. In addition, the
number of treatment or comparison sites used in some studies was not appropriate or
statistical significance tests were not employed properly.

Several studies employed a before and after observational design with comparison
sites. These studies were designed relatively well. A study by Stephane Hess and John
Polak analyzed the effects of speed enforcement cameras on collision rates in
Cambridgeshire, England. The number of sites used in this study was significantly

higher than in other studies. Collision data recorded over 11 years from 1990 to 2001 in
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this county were used and divided into speed cameras sites and non-speed cameras sites.
The data were fit into a time series model. Before fitting the model, the study controlled
the effect of seasonality and trend by a new method. Regression to mean was detected by
using the difference between the before period and the after period long-term means.
Residual analysis was also conducted to check for autocorrelation errors, to test the
normal distribution assumption, and to identify some outliers with fitting the model.
Finally, model validation was performed by comparing the predictions to the
observations. The result indicated that, after adjusting for the influence of external
effects, the net effect of the speed enforcement cameras analyzed was a decrease in the
monthly accident frequency by about 18% and a decrease in injury accidents by 31 %
(22).

A study by Rune Elvik in Norway, where a automatic speed enforcement by
means of photo-radar was introduced in 1988, was also well designed. All road sections
where speed cameras had been introduced were covered in the study. In addition to the
treatment sites, comparison sites were included to control for regression-to-the-mean.
The number of sites (64 road sections) and sample size (around 3.94 years of the before
and 4.61 years of the after) were considered. In the study, the Empirical Bayes method
proposed by Hauer was used to control for regression to mean and a model using the
number of comparison accidents in the before and after was employed to detect general
trends. This study estimated that the reduction in the number of injury accidents was

about by 20%, as Table 2 shows (23).
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<Table 2> Effects of Automated Speed Enforcement on Collisions by Level of
Conformance with Warrants for the Use of Automatic Speed Enforcement (23)

Section Percent change in the number of injury accidents
Wﬁézﬁesn;ﬁr:‘fgee d @zzgz?gifgggg Lower 95% limit Best estimate Upper 95% limit

Yes Yes -36 -26 -16
Yes No -42 -24 0
No Yes -25 -15 -4
No No -28 -5 +24
Total -26 -20 -13

A study by Max Cameron et al. quantified the effects of a speed enforcement
program on the incidence and severity of road crashes and the effect associated with the
program operations in Victoria, Australia. Comparison sites were used to control the
effects of extraneous factors. Multivariate time series models were fitted to each site,
considering the respective unemployment rates of each area to account for differential
changes. Then, the net collision change in the treatment sites were estimated by
subtracting from the corresponding comparison sites. As shown in Figures 4 and 5, the
study indicates that speed enforcement cameras were associated with decreases in the
collision frequency and injury severity. It also suggested that the extent of reductions in
collisions was linked to program operational mechanisms such as hours of camera

operation and number of speeding tickets issued (24).
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A study conducted by Greg Chen, et al., investigated the two-year collision and
spillover effects of a photo-radar program on a highway corridor in British Columbia,
Canada. The study was designed using the observational before and after method.
Photo-radar and non-photo-radar influence sections were chosen on the study corridor.
Other highways in the same three police districts were selected as the comparison sites.
Two years of before and after collision data were used. The Empirical Bayes method
developed by Hauer was employed in this study. The study found that the reduction in

expected collisions at the speed camera sites was about 14% =+ 11% and at non-speed
cameras sites was 19% =+ 10%, supporting the possibility of a spillover effect. However,

the study was confined in terms of sample size to one study highway (17).

Stuart Newstead and Max Cameron investigated the collision effects of a speed
camera program and the relationship between the change of crash and program
operational measures over the period from 1997 to 2001 in Queensland, Australia. This
study hypothesized that the localized influence area of speed cameras is within a 6 km
radius. The study compared the collision frequency of treatment sites with that of control
sites that were all areas distant from the treatment sites with a similar level of
urbanization and in the same police district. The data collected from control sites were
used to isolate the confounding effects of other factors. The before collision data covered
five years to minimize regression-to-the-mean. The net crash effect associated with the
speed camera program was estimated through a log-linear statistical model. This study
estimated a 21% reduction in all reported severity levels and found that that was

statistically significant. Furthermore, the study found that variations in estimated crash
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reductions over time were strongly related to the size of the overall program and the
density of enforcement (25).

A study in the Netherlands carried out by Hway-Lien Oei evaluated the collision
effect of automatic speed management techniques like speed warning systems, police
enforcement, and information campaigns on four two-lane rural roads with speed limits
of 80km/hr. The experiments were conducted for seven months. The total collision data
collected were paired against data from the same seven months of the before 3-year
period and with four control highways. Time effects in the study were not considered
because the experiment period was short. The study also examined a long-term collision
pattern in three years after concluding the experiment on one section. The results showed
that the total number of collisions associated with automatic speed management reduced
by 35% and the reduction level was sustained after the end of the experiment as shown in

Figure 6 (26).
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<Figure 6> Number of Accidents Before, During, and After Experiment (26)
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Greg Chen et al. employed time series models to examine the collision effects of
speed cameras. The study compared trends for five years, including one year after speed
cameras were introduced. Daytime data were used in order to remove the effect of the
concurrent traffic safety programs. An interrupted time series analysis, controlling for
trend, seasonality, and traffic volume, was used to fit the monthly data. Diagnostic
checks, the test of the residuals of the model, and chi-square tests were conducted to
validate the model and the data. The result of the study indicated that traffic collisions

associated with photo-radar program reduce significantly after the violation ticket phase

began, shown in Figure 7 (17).
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<Figure 7> Monthly Daytime Speed Related Collisions (17)
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Several studies used simple before-after experiment designs, differing from the
above before and after observational designs in terms of how they selected sites and
controlled for external factors. The results from this method might be overestimated or
underestimated. The “West London Speed Camera Demonstration Project” estimated the
change of collision frequency by a comparison of 36 months accident data before and
after introducing speed cameras. Although they showed that there was a highly
significant reduction in the total number of collisions and casualties after implementing
speed cameras, the result could reflect effects caused by external factors such as
regression-to-the-mean (27).

Another study, by Tae-Jun Ha et al., analyzed the effects of automated speed
enforcement systems on collisions in Korea, where automatic speed enforcement was
first installed at 41 stations in 1997. The study was conducted by comparing the number
of accidents for six months before and after the installation. The study indicated that
there was a decrease of 29% in the number of collisions and 40% percent in the number

of fatalities (21). As noted earlier, no external factors were accounted for.

LEGAL ISSUES

Several legal issues must be addressed prior to the implementation of an automated speed
enforcement program to prevent problematic legal challenges in the future. These
include how the driver of the violating vehicle is identified, whether photographs are
admitted as legal evidence, and whether there needs to be some statutory changes to
provide for the certification of speed enforcement cameras. Two studies have been done

to address these legal issues.
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As part of the study on the potential use of photo-radar equipment in Virginia
conducted by Janice V. Alcee et al., the legal issues raised by the use of photo-radar
technology were addressed. Constitutional issues include a right to privacy, the Fourth
Amendment right to be free from unreasonable searches, freedom of association in the
First Amendment, equal protection claims, a denial of due process of law, and the
common law right of privacy. Evidentiary issues include whether a photograph may be
admitted into legal evidence by the pictorial testimony theory, which required a witness’s
testimony whether the photograph correctly portrays facts, and by the “silent witness”
theory, in which a photograph is admitted as legal evidence. Other issues include
requirements for legal service, the adoption of statutes for servicing citations by mail, and
Federal approval for covert speed enforcement systems use. Models enabling legislation
for implementing photo-radar technology were drafted. This paper also indicated that
although photo-radar units may face constitutional challenges from speeders, there are no
terminal legal problems against it and current jurisprudence supports the constitutionality
of photo-radar (28).

Another study, by Shawn Turner and Amy Ellenn Polk, briefly stated that the
legal issues against implementing speed enforcement cameras are privacy, distribution of
ticket revenue, ticketing procedures, and the accuracy of automated enforcement. The
study also suggested photographing receding vehicles and not mailing the photograph

with the ticket were good ways to preserve the right of privacy (30).
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PUBLIC OPINION

The long-run success of speed enforcement cameras in most countries depends upon
good public opinion. A review of studies on the opinion of citizens living in a city where
automated speed enforcement devices are being used, may give some insight into how
local citizens will react toward speed cameras and why public campaigns may be needed
to ease the public’s attitudes toward speed enforcement cameras.

The following two studies examined public opinions in areas where speed
enforcement cameras have been used and the majority of survey respondents were
familiar with the system. Retting surveyed public opinion regarding speed cameras
among licensed drivers 18 or older in Washington, D.C. in May 2002, approximately
nine months after speed enforcement camera began. Surveys were conducted by random
sample telephone interviews. The average age of 500 respondents was 43 years old, with
25% younger than 30, 58% between the ages of 30-59, and 17% ages 60 and older.
Overall, 51% of drivers favored speed cameras versus 36% opposed; while 13%
expressed no opinion. As a group, young drivers aged 18 to 29 were more opposed to
speed cameras than drivers ages 30-59 and 60 and older (48% versus 33% and 29%,
respectively) and the differences among the three groups were significant. Support for
speed enforcement cameras was significantly higher among drivers who had not received
a speeding ticket than among those who had received it (62% versus 44%, respectively).
Support was also higher among drivers who said speeding was a problem than among
those who said it was not (59% versus 35%, respectively) (29).

Another study in Paradise Valley, Arizona and Pasadena, California, conducted

by Mark Freedman, et al. investigated three areas: awareness of photo-radar, public
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attitude toward photo-radar, and driver’s behavior in response to photo-radar. Photo-
radar has been operated in Paradise Valley since September 1987 for 30 hours per week
and in Pasadena since June 1988 for 15 to 25 hours per week. Telephone surveys were
conducted from August through September 1989. Approximately equal numbers of
respondents were randomly selected, totaling about 500 interviews for each area. The
main results of the survey were that most of the respondents are aware of photo-radar
being used (Paradise Valley, 72%; Pasadena, 56%; near Paradise Valley, 39%; near
Pasadena, 24%) and that overall, 58% of the respondents approved of the use of photo-
radar, while 37% disapproved. The main reasons for disapproving were the possibility of
errors, the wrong person getting a ticket, considering it as “sneaky” and giving police an
“unfair advantage”. The study also indicated that photo-radar has made many
respondents (47% overall) drive more slowly through the two cities (30).

Public opinion surveys were conducted concerning the extent of photo-radar’s
public acceptance before and after implementing speed enforcement cameras in Portland
and Beaverton, Oregon. The two cities began using speed enforcement cameras in
January 1996. Surveys were conducted in September 1995 before the speed enforcement
camera program began and in September 1996, approximately eight months after it
began. According to the survey results shown Table 3, public opinion in the two cities
strongly support photo-radar and felt that photo-radar is an effective community policing

tool (7).
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<Table 3> Summary of Public Opinion Survey Results, Beaverton and Portland (7)

Beaverton Portland

Sept Sept o Sept Sept o
1995 1996 | /echange | o9 1996 | /o change
A e mschonl vomes | 1% | 88% | 47 | s | 8% | 7%
ol frpiee i |00 | v | 0w | o | | o

Unlike the above studies, a NHTSA study investigated public opinions regarding
automated speed enforcement devices in Kalamazoo and Oakland County, Michigan
where the majority of respondents have not seen it in use. The study was conducted as
part of a field test of automated speed enforcement devices in 1992. A mail response
survey of 4,288 drivers was performed. This sample consisted of three parts: 2,000
randomly selected licensed drivers from each county, 141 drivers to whom a warning
letter was sent, and 147 drivers who were identified as speeding by automatic speed
enforcement devices, but to whom no letter was sent. The survey showed that people
supported the use of automated speed enforcement devices in specific sites such as school
zones and construction zones, as Figure 8 shows, and those speeders and persons who
reported having multiple citations were in greater opposition to the use of speed

enforcement cameras than the general population (31).
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<Figure 8> Opinions about Automatic Speed Enforcement Use (31)

Two other studies offered guidance on how speed enforcement cameras can have
long-term success. Turner and Polk, mentioned previously, suggested that public
education and awareness of automated enforcement activities is a critical element of
nearly all successful automated enforcement programs. They also noted that the active
involvement of the local judiciary system is needed (4).

One final study, carried out by Polk, highlighted keys to success in automatic
enforcement programs: being respectful of privacy concerns, passing enabling legislation
first, getting the judiciary system involved, combining enforcement with a public
campaign, not publicizing enforcement locations too widely, not using photo-radar where
speed enforcement thresholds are unrealistic, keeping notification lag time short, and not
demanding more from the technology than it can deliver. She also suggested some

difficult issues relative to speed enforcement cameras including moving violation vs. the
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equivalent to a parking ticket, ticketing the owner vs. ticketing the driver, obtaining the
picture of the driver vs. the picture of the license plate, whether to mail the photograph of

the alleged violation with the ticket, and what purpose revenue generated will be used

(32).
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SUMMARY OF FOCUS GROUPS FROM SUMMER - FALL OF 2004
_ _

The Institute for Transportation Research and Education at North Carolina State
University completed four focus groups during the summer and fall of 2004. Focus
groups are a powerful means to evaluate services or test new ideas. Basically, focus
groups are interviews, but of 5-10 people at the same time in the same group (33). The
purpose of our focus groups was to collect a range of information related to the topic of
automated speed enforcement in order to obtain qualitative information related to the
subject. The group dynamic provides this information through discussion, guided by a
mediator. Opinions and reactions can be observed during this discussion and thus be
sources of additional, relevant information for Charlotte and for cities wishing to start
automated speed enforcement programs.

Our research group conducted a total of four focus groups, two in Charlotte and
two in Raleigh, North Carolina. One community and professional focus group was
conducted in each region. A professional focus group consisted of individuals who
worked in the subject being studied, while community groups consist of people interested
or knowledgeable about the subject but not working in the subject area (2). In Charlotte,
the focus groups were conducted with transportation engineering professionals in the
Charlotte area and with the University Park Neighborhood Association. Raleigh’s
participants included the Raleigh Police Department (RPD) and the Heatherbrook Home
Owners Association.

Conducting focus groups in Charlotte gave us an indication of the views and
opinions of each group within the region with cameras. By conducting focus groups in

Raleigh, we got a feel for what citizens expected and felt about the program while they
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were not directly involved. Both Charlotte and Raleigh groups were previously
introduced to red light running cameras, and therefore were thought to have some
interests and knowledge in the speed enforcement program.

Three objectives were the primary concerns in our focus group meetings. These
were, in order:

I. Assess the participant’s general knowledge of automated speed enforcement,
and establish what automated speed enforcement means to the participants.
II. Assess personal opinions on automated enforcement as well as discuss your
involvement, past or present, in automated enforcement programs.
III. Assess opinions on the City of Charlotte’s automated speed enforcement

program.

A breakdown of each of these three areas shows various questions related to each
objective. Questions were not asked in any particular order, nor were they all asked.
Their primary purpose was to help guide the moderator through the discussion. Another
member of the research team recorded the discussion using a tape recorder and laptop.

The following findings are grouped by objective.

OBJECTIVE 1I: Assess the participant’s general knowledge of automated speed

enforcement, and establish what automated speed enforcement means to the
participants.
Most everyone had previously heard or knew of automated enforcement
Participants from each of the four groups had heard of automated enforcement of
some form. Many were familiar with red light running (RLR) cameras either in

Charlotte or Raleigh. With respect to RLRs, both community groups asked general
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questions about RLR systems, primarily dealing with the functionality of the camera,
and wanted to know when the camera actually took the photograph when a vehicle
was found to run the red light. In the community meetings, discussions began quickly
about grace periods and how much time was “fair”. No consensus was reached. In
addition, dilemma zones were brought up because many of the members of this group

were unsure when they should stop if they see a yellow light.

Most participants agreed on the goal of automated speed enforcement
When questioned about the specific purpose or goal of automated speed enforcement,
the large majority of responses revolved around safety. The Raleigh Police
Department (RPD) all agreed that “slowing traffic in order to reduce accidents and
the severity of accidents” was the main goal of the program. Other groups mentioned
that program would likely have some other potential benefits associated with these
goals such as less need for police to enforce speeds and dedicate their time to other

issues and a possible long term goal of reducing insurance rates.

OBJECTIVE II: Assess personal opinions on automated enforcement as well as

discuss your involvement, past or present, in automated enforcement programs.

Many group members experienced or knew of people receiving tickets
Every group had members that were involved in red light automated enforcement

either directly or indirectly.
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Participants believed that driver behavior was affected in some degree
No one from the groups had been involved with the speed enforcement program.
However, from the media coverage both groups in Charlotte said that they believed it
has been implemented in a similar manner as the previous RLC program. All groups
believed the red light and speed cameras raised public awareness with minimal

punishment using fines.

Opinions on automated speed enforcement were diverse
Opinions of automated enforcement varied widely. One RPD participant stated that
“The root of the problem is speed. People are distracted for various reasons such as

2

cell phones, kids, work, school, etc.” The RPD, as well as both community groups
mentioned that anything you can do to slow “some” drivers down and prevent
collisions is better than nothing.

However, not all comments were positive related to enforcement of this type.
Funding was brought up with respect to revenue and profit sharing with vendors.
Most of the group’s participants agreed that a system should be set up to allow money
to be used in the enforced municipality, thus supporting the community. Another
issue was the fact that cameras could not necessarily catch other types of violations
that a police officer would find. A police officer pulling over a driver for speeding
may find drunk or impaired drivers. The Charlotte community group also noted that

tailgating is a problem that needed more attention and cameras would not be able to

catch this type of violation.
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The program should be primarily concerned with decreasing collisions and speeds
A question came up dealing with measures of effectiveness in the professional group
in Charlotte. A consensus was reached that reduced collisions and speeds were the
appropriate measures to validate the speed enforcement program. An analysis of
specific collision types was another possibility discussed. One member mentioned
that it would be nice to see if effects of the cameras spilled over into other areas.
Another option was to poll people on their awareness and driving behaviors since the

inception of the camera system.

Safety to the public should be the primary concern, not the public’s opinion
Attitudes towards RLC’s in many municipalities and cities changed after cameras
were installed. The group was asked if they believed this would be the case with
automated speed enforcement cameras. Charlotte’s professional group noted that
they did not believe that attitudes would necessarily change, but speeds would be
affected. RPD agreed when one member stated, after some discussion, that, “we have
to separate public opinion from the actual benefit of the cameras. If they are working
to reduce collisions and improve safety then you shouldn’t worry about the public
opinion. If there are hard facts that the cameras are improving safety, then the public

shouldn’t mind them.”
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Other possible countermeasures mentioned were engineering and better equipment in

squad cars
The groups were asked if other countermeasures may have been effective at reducing
speeds and collisions. One professional from Charlotte said that, “Education is the
first and primary issue in dealing with aggressive drivers.” The belief was that people
who receive a citation may have a negative attitude and this professional stated that,
“People who accept responsibility for themselves and/or the person driving their
vehicle might be likely to respond positively if good information is provided about
why the road they were on is being targeted for enforcement and what drivers can do
to help make the road safer for everyone.” RPD group members stated that, “Speed
Enforcement will not slow people down; it will only slow down the one we catch.
Engineering will do more to slow down cars using traffic calming techniques.” In
addition, police officers noted that one way to provide more enforcement would be
better equipment in squad cars to process tickets. Manually writing tickets takes a

significant amount of time which could be spent enforcing roadways.

Neighborhoods and school zones were discussed as potential uses for automated speed
enforcement
Potential uses of automated speed cameras were discussed. The two uses discussed
frequently were in school zones and neighborhoods. Most groups agreed that
aggressive driving in neighborhoods was dangerous but that funding would likely
never happen due to the large expense of the cameras. Use of speed enforcement in

school zones made perfect sense to all groups, however. School zones are highly

32



NC State University NC Governor’s Highway Safety Program

prone to collisions with pedestrians and other vehicles. Many thought this was a very
viable option. In addition to these alternative uses, the RPD and Charlotte
professional groups both mentioned that the use of placebo camera housings and/or

vans may also be an alternative.

Revenue should be kept in the State
Revenue from citations was a topic generating great excitement in a couple of the
focus groups. No participants thought that profits from tickets should go to the
vendor. The RPD was particularly concerned about police officers working to make
money for private vendors. They said, “It would be particularly nice if the
government purchased the equipment, vans, etc, and cut out the vendor. All the
money should go to the police department to be used for further investment for more
equipment or the general local fund.” The Charlotte groups said funds should go
towards roadway safety efforts such as school zones, driver education training, more
camera equipment, or other efforts. No comments were made about how equipment
contracts were made between the vendor and the city, or what issues came up with

safety versus profit issues related to citations.

Fines seemed to be satisfactory
The $50 fine for receiving a citation seemed to satisfy all groups. Many participants
said the fine didn’t hurt as bad as having to go to court or insurance premium
increases. Some thought that insurance should be affected; however, others said that

would not be fair because the driver cannot be identified. Some of the community
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group members had received citations for running red lights and said that the fines
were enough to make you think twice. One member cited that it was especially

evident in his case because he forgot to pay the citation twice, and it ended up costing

$150.

Privacy concerns were not an issue
Privacy issues have been discussed in many cities as some of the public expressed
their issues with red light camera systems. However, our focus groups noted that
there were “big brother” issues, but none said they were of major concern. One
professional member in the Charlotte group said that “If you are in a public place, you
can not complain about privacy. If you are operating a vehicle on public road and

2"

you violate the law, you give up your right to privacy.” One Charlotte community
group member concurred with this statement stating, “I believe that when you put my

life in jeopardy, there is no privacy issue.”

Most members suggested a 10 mph threshold
Many police, as well as drivers, believe there is a threshold that, when driving, should
not be crossed or a citation will be issued. Members of the groups had varying
answers when asked if they thought there should be a threshold, and if so what should
it be. Most agreed that a threshold was needed to help eliminate any bias; however
the exact threshold could not be decided upon. The thresholds suggested ranged from

5 — 10 mph, with most suggesting 10 mph.
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OBJECTIVE 11I: Assess your opinions on the Charlotte DOT’s automated speed

enforcement program.

The mobile system was perceived to be a positive way of identifying speeding drivers
Many participants felt that having an individual interact with the radar and camera in
a mobile van was a very good idea. They believed that treatment of drivers in the
same manner (in particular with the choice of thresholds) as they had been dealt with
in the past would eliminate the implications of having a vendor involved in setting up
systems, such as red light cameras fixed at intersections. They also felt that mobility
added another functional characteristic to the enforcement system by being able to

move around the city.

Participants were concerned about photographs being able to deal with special

circumstances
Pictures were passed around the room showing the mobile unit and the citation.
Many groups said the van seemed to operate the same way any police officer would.
However, two different issues were brought up. As mentioned earlier, one group
noted the mobile unit does not give an officer face to face contact, and therefore
hinders an officer’s ability to see if drivers are impaired or special circumstance such
as hospital emergencies. Second, the picture was not adequate enough for a few
focus group members because someone else may have driven the car. In addition, it
was noted that there are many products on the market which cause pictures of license

plates to become blurred.
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Most participants believe the mobile unit is discrete
Because the unit must be parked fairly close to the roadway, participants were asked
if they thought this had potential to hurt the program in anyway. Participants in both
professional groups said that they believed the van was fairly indiscrete and exposure
was likely not that large a factor. RPD participants strongly agreed that seeing
marked police cars was much more likely to cause exposure. However, one Charlotte
community participant said, “I saw the speed van the other day and speeds seemed
much faster on the other side of the road.” With signs marking the approaches, added

to the media coverage, it is possible the vans are detected.

Group members believed the media was positive and that updates and news and radio

coverage were received by the majority of the city
Both Charlotte groups were asked if the media coverage seemed to be adequate. Both
groups had many comments. The professional group commented that the media has
been covering it in the news and in many discussions on the radio. They noted that
there were many different “slants” given, depending on what they were trying to get
across, but that public awareness was likely in place. A couple of group members
referred back to when red light cameras were first implemented. They remarked that
once they were in place, the media seemed to only concentrate on negative publicity.
They went on to say that it is important that people have as much information as
possible about the programs, and that the media must be as informed about how the

system actually works in order to make more accurate reports.
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The community group thought that most people in the city had probably heard
about the speed enforcement program. A couple of members also said that it was nice
to see the number of violations for the first eight hours. Most agreed that the media
treated it fairly and let everyone know it was coming. Delays in the start up times
were publicized and the start date was given. In contrast, a couple members said that
there was little “thinking out of the box”. No special campaigns to specific areas of

the city were taken into account.

Long term sustainability was an alternate issue brought up among two focus groups
Long term sustainability of the program came up in all group meetings. Groups felt
that the previous red light campaign had practically stopped. They would like to hear
how the program is going more than once or twice a year and would like more public
education on how the programs work. One member mentioned that a way one could
publicize statistics is to put signs on the roads letting people know percentages,

similar to what is done with seat belt usage around the US.
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CHARLOTTE’S AUTOMATED ENFORCEMENT PROGRAM
1

LEGISLATIVE BILL 562
On June 6, 2003 by a vote of 25 to 20, the NC Senate passed Bill 562 allowing use of
automated speed enforcement in Charlotte, North Carolina (34). On June 17, 2003, the
NC House of Representatives also passed Bill 562 by a vote of 71 to 37. The ratified Bill
was put into law on June 30, 2003, and the program, “Safe Speed