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INTRODUCTION

MNP was engaged by Alberta Transportation to conduct a review of Automated Traffic Enforcement (ATE) in the
province. As part of this review, MNP completed six deliverables, which will be referenced throughout this
summary report:

e Jurisdictional Scan e Collision Data Analysis
e Municipal Attitudes Review e Literature Review
e Guidelines Review e Public Engagement Survey

These six deliverables are included as individual appendices. The detailed methodology and analysis for each is
listed by section.

The ATE program review sought to answer three main questions:

1. Does ATE contribute to traffic safety in Alberta?

2. How much revenue is generated from ATE programs?
a. Where is the revenue allocated?
b. How is the revenue spent?

3. Are Alberta municipalities who operate an ATE program compliant with the ATE Technology and Training
Guidelines, and are the Guidelines effective?

None of the individual deliverables could answer all three main questions fulsomely. Each question actually draws
upon the research results of two or more of the deliverables. Therefore, this summary section addresses the three
main questions and draws from applicable elements of the program review to present evidence, findings and
conclusions in response to each of the them

TRAFFIC SAFETY

How does ATE contribute to traffic safety in Alberta?

ATE has had a small contribution to traffic safety in the province, but is generally not being used in a way that
maximizes traffic safety. Regression analysis isolated a direct contribution of ATE on the observed reduction in
collision rates. While overall collision rates have per 10,000 residents declined by 29.35% over the 10-year period,
findings from this analysis showed that 1.4% of this reduction in collision rates, and 5.3% of the observed reduction
in the proportion of severe collisions, could be attributed to the use of ATE.

ATE Contribution to Traffic Safety in Alberta

Albertans have mixed perceptions on whether ATE has made the roads safer. They agree that ATE improves
intersection safety where it is present, and that the threat of receiving ATE fines contributes to improvements in
their driving behaviour.

Alberta, like many Canadian jurisdictions, has seen a steady decrease over time in collision rates. There are a
wide range of potential reasons for this decline, some of which may include improved vehicle safety and collision
avoidance technology, education and awareness campaigns, demographic changes, improved road design, and
enhanced enforcement, among many others.
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This study isolates the contribution of ATE enforcement to Alberta’s traffic safety. It has shown statistically sound
evidence that ATE is directly attributable to 1.4% of the overall reduction of traffic collisions in the province and to
a 5.3% reduction in the proportion of severe (fatal) collisions.

While the observed effects were small compared to many other existing studies, the methodologies and scope of
this study differed greatly. These new results were observed at a municipal level, which highlight a change in
Albertan’s overall driving behaviour, in all driving scenarios, due to the use of ATE. This is a new contribution to
existing literature, as many existing studies have focused on driving behaviour and collision results in areas very
close to ATE cameras. It is important to note, that previous studies have been conducted in Alberta that also show
a contribution from ATE on traffic safety.

A number of national and international studies have indicated that the introduction or use of ATE does contribute
to traffic safety, though the consensus is stronger for speed-enforcement, as intersection safety devices often
have varying results and are associated with a higher number of rear-end and property damage collisions. While
the methodologies of these studies, and the observed scale of contribution of ATE to traffic safety varies, there is
a consistent observable pattern of ATE positively contributing to traffic safety.

Is ATE being used to maximize traffic safety outcomes?

While ATE has had some effect on traffic safety, this effect has likely not been as large as it could have been.
Limited reporting requirements have made it impossible to trace the level of overall reinvestment of fine revenue
into traffic safety initiatives, though, anecdotally, we know this occurs. The reason for device placement has no
statistical link to reductions in collisions. This can be attributed to the open nature of provincial program guidelines.

PROVINCIAL COMPARISON

When compared with other Canadian jurisdictions, Alberta is a leader in the use of ATE in terms of the breadth of
use across province’s municipalities and in the variety of device types used. Alberta also has a long history of
using ATE, with photo radar units first introduced in 1988.

Finally, compared to other provinces, Alberta has the greatest “intensity” of ATE use with the highest number of
ATE devices per capita. Alberta’s ATE device per capita ratio is over three times higher than British Columbia and
Manitoba, which are tied for the second highest.

Despite this high intensity of use, collision rates in Alberta have decreased at similar levels to other jurisdictions.
Collision rates for Alberta municipalities using ATE have decreased at similar levels for non-ATE jurisdictions
(including non-ATE Alberta municipalities), as shown in Figure 1.

Figure 1: Cumulative Change in Average Collisions (per 10,00 Residents)

Cumulative Change in Average Collisions per 10,000 Residents
2007-2016

2007 2008 2009 2010 2011 2012 2013 2014 2015 2018

=—@==Alberta (ATE) Alberta (Non-Ate) ==@=0ntario (Non-ATE) Saskatchewan (Non-ATE
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There is not enough data available to account for the wide range of potential factors that could affect collision
rates in any given jurisdiction to draw meaningful conclusions about the data above. However, given the high
intensity of ATE use in Alberta’s municipalities, it is reasonable to question why ATE use has not translated into
higher levels of collision reduction, and what improvements could be made to Alberta’s ATE program to maximize
traffic safety outcomes

GUIDELINES CONTRIBUTION TO SAFETY

Regression analyses were conducted to test the effectiveness of different location criteria that must be selected
by municipalities to justify ATE use. Analyses were conducted for the types of criteria selected (grouped into three
categories: Historical reasons, Subjective reasons, and Situational reasons) and the number of criteria selected
(up to three location criteria can be selected for each ATE instance) compared to traffic safety outcomes (collision
rates, collision severity, collision types). The results of the analysis found no meaningful relationships between
the location criteria (type or numbers) selected by municipalities to justify ATE and any traffic safety outcomes.
That is, the reason selected for placement and the existence of the device has an essentially random connection
with the resulting collision statistics. This result provides additional evidence that the current provincial guidelines
do not necessarily mandate ATE use in a way that maximizes traffic safety outcomes, even in cases of full
municipal compliance.

How has ATE contributed to traffic safety in the province?

In order to test and isolate exactly how ATE has contributed to traffic safety in the province, regression analyses
were conducted on the use of ATE (and the intensity of ATE use in terms of active camera hours) compared to a
range of traffic safety outcomes, including collision rates, the proportion of severe (or fatal) collisions, and the
proportions of types of collision (i.e. rear-end vs. side-angle, which tend to be more serious in nature). The results
yielded modest, but observable effects of ATE contributing to reduced traffic collisions and reduced proportion of
severe collisions.

Notably, a regression analysis of traffic collision rate change between 2008 and 2016, for municipalities that used
ATE and a control group of comparable municipalities with no ATE, showed that 1.4% of the observed reduction
in collision rates could be directly and solely attributable to ATE use. A similar regression analysis of severe (fatal)
traffic collisions, showed that 5.3% of the observed reduction in the proportion of severe collisions could be
attributed to the use of ATE. This analysis used a smaller sample of municipalities to remove some smaller
municipalities that had not experienced any severe collisions.

It is important to note that this is not necessarily the full effect of ATE on traffic collisions. Regression analyses
are intended to isolate the statistical relationship between predictor variables (in this case the use of ATE) and
response variables (traffic collision rates, or the proportion of severe traffic collisions). The regression analysis
calculates the part of the relationship between ATE use and collisions rates that can be directly explained but
does not exclude the potential for a larger indirect contribution.

The analysis was not able to assess the contribution of these other potential traffic safety factors to a reduction in
overall collision rates. In addition to being out of the scope of the study, there is not existing data to properly
assess and isolate all of the potential factors that could affect traffic safety. There is an important opportunity for
additional research, data collection and analysis to be conducted to assess the contribution of other traffic safety
measures have on reducing collision rates, in order to be able to compare and contrast to ATE use.

Therefore, it could be reasonably expected that ATE had some contributory effect to the other 98.6% of collision
reduction (or 94.7% of severe collision proportion reduction). It can also be expected that other traffic safety factors
(such as collision avoidance systems, other vehicle technology, awareness and education campaigns,
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engineering and road design, traffic calming measures, climate changes, road maintenance and clearing
improvements, etc.), or some combination thereof, had contributory effects as well.

How do this study’s findings compare to existing studies?

METHODOLOGY COMPARISON

The regression analyses conducted in this study are a unique addition to the current body of research regarding
ATE’s effect on traffic safety, as they isolate the direct effect of ATE on collisions rates at an overall municipal
level. This better shows the ATE effect on overall changes in driver behaviour in all driving scenarios and locations,
not just in specific locations where ATE is used.

Other studies have generally been focused on collisions in specific areas at or around ATE installations. As shown
above, these location-based analyses have often shown higher levels of contribution in localized test areas. This
is usually done by calculating an expected “baseline” rate of collisions in a particular location based on collision
rates at comparable locations in other jurisdictions, or by measuring other comparable “control” locations without
ATE. Some more robust studies have taken measures to control for various factors in their comparisons, or have
measured a comprehensive set of control sites to gain a better sense of overall driver behaviour changes.

Several other issues have been identified in other location-based studies that the methodology was hoping to
overcome:

e Regression to the mean (RTM) — which suggests that in some cases ATE will be implemented in areas
or intersections where collisions have recently occurred in high numbers, though due to random statistical
chance versus any sort of casual factors. In these cases, when collisions levels naturally revert back to
normal, ATE may be incorrectly credited with the reduction.

e Crash migration — occurs when drivers change their behaviour because they know where ATE is present,
effectively displacing collisions and dangerous driving. This could include slowing down for particular
intersections or stretches of road, but then speeding up again once they are away from the location they
know has ATE. Drivers could also avoid certain roads with ATE, which would displace traffic volume. In
all cases of crash mitigation, the effect of ATE would be overestimated as traffic volume and speeding
drivers would be displaced to other locations.

The study avoids the above issues by looking at driver behaviour at a municipal level, rather than in a particular
road-section where ATE is used to remove the potential to wrongfully overestimate the effect of ATE.

COLLISION RESULTS COMPARISON

As noted, there is a broad consensus in research studies on the effectiveness of ATE, particularly for speed-only
mobile photo radar devices. The research consensus on intersection safety devices is less clear as they tend to
increase rear-end and lower-severity collisions, while reducing high-severity collisions, which can result in an
overall increase in total collisions.

The supplemental Literature Review (Appendix E) highlights a wide range of national and international studies for
speed-only enforcement and intersection safety devices. The results vary but generally align with this study’s
findings. Overall, the literature tends to show fairly high contribution for speed cameras contribution traffic safety,
but lower for red light cameras and intersection devices. However, some studies have shown smaller effects of
ATE. Studies that have attempted to factor in a range of other potential traffic safety factors, and studies that
observed non-ATE control locations tended to show lower overall contribution effects.

In terms of Canadian results, a number of studies across British Columbia, Manitoba and Quebec are highlighted
in the Literature Review report and Jurisdictional Scan report (Appendix A). The results of these studies vary but
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generally range from approximately 15%-30% stated contribution, though with varying methodologies. However,
one more recent Manitoba study using a time-series methodology did not ultimately yield statistically significant
results for ATE reducing most collision severities, showing modest and mixed results. The research results have
mostly shown higher-levels of ATE contribution, with more effect on traffic collisions than we observed in the
regression analysis.

Most of these studies that showed high effect levels were focused on very isolated locations directly where ATE
cameras were present. In contrast, the analysis conducted for this review included collisions across all areas of a
municipality, isolating the effect of ATE on overall driver behaviour, which showed more modest results.

COMPARISON TO OTHER ALBERTA STUDIES

A number of international and national studies were highlighted in the previous section, though there have also
been a range of studies conducted in Alberta. These studies tend to resemble the location-specific studies seen
in other jurisdictions. Overall, these studies show slightly lower levels of ATE effectiveness in Alberta than many
studies referenced above, though still tend to show ATE contributing to overall traffic safety.

The earliest Alberta study referenced in the Literature Review report was from 2009 by Sayed and de Leur which
evaluated 25 camera intersection sites to 47 control sites in Edmonton. The study found that site results varied
significantly, with typical collision rate decreases anywhere from approximately 1% up to approximately 45%,
though decreases were not universal. This study used a large number of control sites to better isolate the effect
of ATE. The next study was conducted by AECOM which compared projected collision rates with observed
collision rates for 46 intersections with ATE in Edmonton and Calgary. The study saw all collisions decline by
8.4%, with a higher reduction in severe collisions (32.4%). The most recent study was conducted in 2017 which
looked at a relationship between key enforcement measures and speed related collision rates in Edmonton. The
study estimated approximately 2-7% reduction in speed related collision from those enforcement indicators.

Overall, the results showed somewhat modest results when compared to earlier studies, but with a much broader
scope in terms of device type and location.

RESULTS COMPARISON FOR OTHER TRAFFIC SAFETY OUTCOMES

The study also looked at the effect of ATE on other areas of traffic safety, including collision types and differences
in terms of device type. There are similar challenges based on methodology differences of the study. However
similarly to collision rates, while the observed ATE contributions are more modest, they are generally aligned with
the findings of other studies. The findings compare in the following ways:

e Collision types — many studies focusing on intersection safety devices in the Literature Review report
observed an increase in rear-end collisions and a decrease in side-angle (right-angle) collisions (when
included in the analysis), which are often more severe collisions. The findings aligned with the research
in that we observed that ATE is directly attributable to 11.3% of observed increases in the proportion of
rear-end collisions, using a similar regression analysis to the prior analyses mentioned above. However,
the analysis did not highlight any meaningful contribution for ATE on the change in proportion of side-
angle collisions. This is a different result than what was observed in the Cochrane Review study looking
at red-light cameras (Perkins et al 2017), which saw a decrease in side-angle collisions of 28% with the
use of ATE. It is unclear what factors could be contributing to this difference in finding.

e Device types — In general, the Literature highlighted a difference in observed results between intersection
devices, and in particular red-light cameras, and non-intersection speed-enforcement cameras. The
intersection cameras showed increases in rear-end collisions and mixed results for overall collision rates.
The study conducted regression analyses for the use of intersection devices and mobile photo radar
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devices, compared to traffic safety collision outcomes (total collisions, collision severity, collision type).
We observed results that aligned with the research findings for collision types: intersection devices were
shown to contribute to increases in the proportion of rear-end collisions (13.1%), while mobile devices
actually contributed to a 3.9% reduction in the proportion of rear-end collisions. Similarly, the regression
analyses showed that mobile, speed-only devices had a stronger contribution to the reduction of overall
collision rates (4.2%) compared to intersection safety devices or ATE as a whole. This pattern was also
seen in the Literature Review where intersection safety devices, or red-light cameras, had mixed results
on affecting collision rates compared to a strong consensus on mobile speed-enforcement devices
contributing to reducing collision rates.

STUDY LIMITATIONS

The regression analyses used existing data from reported traffic collisions to determine the jurisdiction of the
collisions, the severity of the collision and the type of collision, using the reported eCollision data from Alberta
Transportation, which includes all reported collisions in the province. The data set covered 2007-2016. While this
data set is very large, which is important for statistical reliability, there are some challenges with the cleanliness
of the data, particularly regarding the locations of collisions. Data is inputted by reporting agencies, so errors in
spelling and specific addresses are common. Data was cleansed for spelling at a municipal level, but it was not
practical to clean and interpret specific address, coordinate or other location-related attributes of the reported
collisions. It is unclear at this time what additional effects or contributions might be highlighted if more specific
location or road section information were available. It is reasonable to expect that additional relationships between
ATE and traffic safety could be explored with a cleaner data set with usable location data.

More details on the specific data, calculations and methodologies used can be seen in the supplemental Collision
Data Analysis (Appendix D).

How do Albertans feel ATE has impacted traffic safety?

Albertans have mixed perceptions about whether ATE has made the roads safer, though they agree that ATE
improves intersection safety where it is present, and that ATE fines contribute to improvements in their driving
behaviour.

Albertan’s perceptions can be divided into two main categories: perceptions on ATE’s contribution to road safety
and perceptions on ATE’s impact on driver behavior.

PERCEPTIONS ON ATE’'S CONTRIBUTION TO ROAD SAFETY

Public perception was nearly evenly split for whether photo radar or intersection safety devices (otherwise known
as Intersection Safety Cameras [ISCs]) have contributed to improved overall safety outcomes in the last five years.
This question was asked about road safety outcomes in general, as well as for reduced collisions in their
municipality. Each question had similar split results, with a slightly larger number of Albertans “disagreeing” with
the sentiments. Overall summary results from the supplemental Public Engagement Survey (Appendix F) are
included below for each question:
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Figure 2: To what degree do you believe that photo radar/Intersection Safety Cameras have contributed to
improved safety outcomes (reduced speeding, fewer collisions, better driver attention/behaviours) in the last five

years.

Not at all To a small To some degree To a moderate To a great extent
degree degree

Figure 3: In the past five years, photo radar/Intersection Safety Cameras have reduced collisions in my

municipality in Alberta.

Strongly disagree Disagree Neutral Agree Strongly agree

Public perception was much more favourable to the effectiveness of intersection cameras making intersections
safer, with a majority of respondents agreeing that ISCs that detect speeding make intersections safer.
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Figure 4: Intersection Safety Cameras (ISCs) that detect speeding make intersections safer.

11 %) 17%
Strongly Disagree Neutral Agree Strongly
disagree agree

PERCEPTIONS ON ATE CONTRIBUTION TO DRIVING BEHAVIOUR

Public perception was also more favourable to the idea that ATE altered their driving behaviour, with half of
respondents agreeing that knowing they could receive an ATE violation, and that actually having received an ATE
violation, has improved their personal driving behaviour.

Figure 5: Knowing that | could receive an Automated Enforcement violation/fine has improved my own driving
behaviour (reducing speeding, running red lights, etc.).

Strongly Disagree Neutral Agree Strongly
disagree agree
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Figure 6: Having received an Automated Enforcement violation/paid an ATE fine has improved my own driving
behaviour (reducing speeding, running red lights, etc.).

Strongly Disagree Neutral Agree Strongly
disagree agree

Traffic Safety Conclusions

On the whole, the data shows that ATE programs have an effect on traffic safety. As discussed, ATE has had a
small contribution to traffic safety in the province, but is generally not being used in a way that maximizes traffic
safety. Alberta is a leader in the use of ATE in terms of the breadth of use across municipalities of all sizes, the
variety of device types used, and the intensity of use in terms of devices per capita. However, despite this high
level of use, collision rates in Alberta have decreased at similar levels to other jurisdictions. Given the high level
of ATE use in Alberta municipalities, it is reasonable to question why ATE use has not translated into higher levels
of collision reduction, and what improvements could be made to Alberta’s ATE program to maximize traffic safety
outcomes.

Further, the analyses found no meaningful relationships between the location criteria (type or numbers) selected
by municipalities to justify ATE and any traffic safety outcomes. This result provides additional evidence that the
current provincial guidelines are not established in a manner that promotes ATE use to maximize traffic safety
outcomes, even in cases of full municipal compliance.

In terms of the other safety findings of the ATE program review, the regression analysis isolated a direct
contribution of ATE on the observed reduction in collision rates. The findings from this analysis showed that a
1.4% contribution to a reduction in collision rates, and a 5.3% of the observed reduction in the proportion of severe
collisions, could be attributed to the use of ATE. These results are more modest than what is typically seen in
other existing studies, though, as noted, the methodology and intent of the analysis was different than the intent
of many other studies. The analysis was intended to isolate the effect of ATE on overall driving behaviour,
compared to other studies which have generally examined collision rates and driving behaviour in a defined area
where ATE is located.

As noted, there are several opportunities to enhance the current analysis to gain a better understanding of ATE’s
contributions to traffic safety. Additional research, data collection and analysis would be required to identify and
isolate the wide range of potential traffic safety variables asides from ATE. Being able to isolate the relative
contribution of all potential variables would provide additional insight on the relative value of ATE compared to
other traffic safety investments and may highlight particularly effective combinations of traffic safety variables.
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There is also an opportunity to enhance and clean the current eCollision data set to improve location information.
There may be additional insights into driving behaviour around ATE in particular road types, intersection types,
speeds, conditions, radius of driver change, and other potential factors that would provide insight to improving the

safety effect of ATE enforcement and inform ATE location selection for municipalities to maximize safety
outcomes.

More details on the data, calculations and methodologies used in the current analysis can be seen in the
supplemental Collision Data Analysis (Appendix D).

REVENUE GENERATION

How much revenue is generated by each ATE program? Where is the
revenue allocated? How is the revenue spent?

In total in the 2016-2017 calendar year, ATE programs in Alberta generated $220 million. Revenue is distributed
into three streams: Victims of Crime Fund ($26M), municipal revenues ($130M), and provincial revenues ($64M).
Municipalities receive ATE revenue into their general revenue fund. Municipalities have Traffic Safety Initiative
expenditures over the same time period in which they have ATE revenue. Municipal budgeting and reporting is

not currently required to demonstrate any linkage between ATE revenues and Traffic Safety Initiative
expenditures.

Revenue Generation, Allocation, and Expenditure

As part of the ATE program review, revenue data was collected from the Alberta Ministry of Justice and Solicitor
General to gather insights into how much revenue is generated by each ATE program, where the revenue is
allocated, and how the revenue is spent. In total in the 2016-2017 calendar year, ATE programs in Alberta
generated $220 million. This revenue is allocated into three streams: Victims of Crime Fund (12%), municipal
revenues (59%), and provincial revenues (29%). Of total ATE revenues, 90% were sourced from speed
violations, with the remaining 10% coming from red light and stop sign violations. Provincial revenues were
made up of ticket processing fees (73%) and late payment charges (27%), as denoted in Figure 7 below.

Figure 7: ATE Revenue Distribution

S Total ATE _
rovincial Municipal
Revenue: Revenue: Revenue: .
$17 MM (27%) $64 MM $130 MM

$13 MM (10%)

$220 MM

$117 MM (90%)

Victims of
Crime Fund
$26 MM

$47 MM (73%)
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In order to better understand how the above revenue is distributed, the following figure depicts how violation
fines are calculated and distributed, based on a $100 violation ticket:

Figure 8: ATE Violation Fine Disbursement Model ($100 Violation Ticket*)

5. Victims of
1. 2 3 Crime Fund
Violation Victims of Crime Punctual Payment
Amount Fund Surcharge Amount

6. Municipal Revenue

7. Provincial

Late Payment Fee Revenue

*Note: These values represent projected values, actual disbursement may vary based on limitations of data collection and accounting considerations.

How ATE revenue is tracked and distributed within a municipality is not mandated by the Province. As a result,
the majority of ATE revenues are received into general municipal revenues. Classifying municipalities into Metro,
Urban, and Rural', ATE revenues make up 1.05%, 0.93%, and 2.02% of total municipal revenues, respectively.

At the municipal level, revenue generation was examined based on total revenue distributed to the municipality.
It is important to note that this revenue represents only the amount distributed to the municipality (59%), not the
total revenue generated from ATE devices in that municipality. Municipal revenues were compared with the
amount and type of device in each municipality, and the total amount of ATE hours for each municipality. ATE
hours were used as an equalizing measure between municipalities of significantly varying sizes in the data shown
in Figure 9 below, as well as further calculations made throughout this review. On the whole, the average increase
in revenues to municipalities from 2013-2016 was 11.5%.

Where groupings are classified as the following: Metro (Edmonton and Calgary), Urban (Grande Prairie, Lethbridge, Lloydminster, Medicine
Hat, and Red Deer), and Rural (all others, with the exception of the Regional Municipality of Wood Buffalo and Strathcona County, which
were not included due to data anomalies).
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Figure 9: Revenue Distribution to Municipalities

Municipality

Beaumont

Calgary

Camrose

Canmore

Coaldale

Cold Lake

Devon

Edmonton

Edson

Fort Saskatchewan

Grande Prairie

Hinton

Leduc

Lethbridge

Lloydminster

Medicine Hat

Morinville

Red Deer

Regional Municipality
of Wood Buffalo

Slave Lake

Spruce Grove

St. Albert

Stony Plain

Strathcona County

Taber

Wainwright

Wetaskiwin

Whitecourt
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Revenue

$865,841.82

$38,097,171.79

$554,982.69

$632,057.00

$238,011.96

$79,576.00

$1,123,193.60

$50,796,340.35

$1,597,479.92

$2,210,740.50

$4,198,693.56

$1,660,241.14

$1,756,022.25

$3,971,403.53

$1,108,933.89

$2,367,039.39

$443,355.20

$1,582,725.38

$2,219,253.22

$317,980.00

$5,157,458.56

$4,292,187.76

$844,489.58

Not Available

$444,650.32

$428,705.50

$592,555.00

$1,117,316.14

Number of Photo

Radar Locations

83

950

78

56

149

a7

272

32

39

282

55

134

54

101

162

51

323

138

60

115

153

44

Not Available

96

93

55

Number of Red
Light locations

Not Available

10

10

Not Available

Number of Speed
on Green locations

a7

n/a

Not Available

Not Available

Not Available

10

Not Available

Total ATE
locations

83

1047

78

56

149

47

370

32

53

282

55

134

58

101

162

51

333

146

60

115

165

a4

Not Available

96

93

55

Total ATE hours

40,037.00

2,686,043.00

53,490.00

43,374.00

24,237.00

1,309.00

60,333.00

3,694,987.00

107,477.00

190,516.00

82,842.00

126,981.00

91,601.00

256,738.00

112,211.00

317,100.00

9,245.00

185,558.00

155,758.00

10,512.00

272,805.00

296,562.00

29,422.00

152,781.00

29,749.00

12,730.00

33,254.00

179,388.00
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Perceptions of Revenue

In reviewing ATE programs as a revenue stream, in addition to provincial and municipal data, feedback from the
public was collected and analyzed. Through a public opinion survey conducted of 1200 Albertans, 63% of
respondents believed to a moderate or great extent that ATE is primarily focused on revenue generation as shown
in Figure 10.

This, however, does not indicate that the public opposes the use of ATE to fine traffic violations, with the majority
(>50%) of respondents agreeing or strongly agreeing to the statements:

1. Photo radar should be used to ticket drivers who are speeding on public roads in municipalities.
2. Intersection Safety Cameras (ISCs) should be used to ticket drivers who speed through intersections.
3. Intersection Safety Cameras (ISCs) should be used to ticket drivers who run red lights.

Figure 10: To what degree do you believe that ATE is primarily focused on revenue generation?

Not at all To a small To some Toa To a great
degree degree moderate extent
degree

According to studies conducted in British Columbia (Chen 2000/2002/20052), which completed a systematic
review of photo radar across the province, public support of an ATE program can be garnered through fair site
selection (where historically high collision rates have occurred), reasonable violation fines, and the allocation of
ATE revenues to Traffic Safety Initiatives (TSIs?).

A common theme of the recommended program components is an ATE program that is perceived to be fair. The
National Highway Traffic Safety Association guidelines — to be discussed in further detail further on in this
document — recommend extensive communications efforts to inform the public as to where and why ATE is being

2Chen, Greg. 2005. “Safety and Economic Impacts of Photo Radar Program”. Traffic Injury Prevention 6(4): 299-307

Chen, Greg, Jean Wilson, Wayne Meckle, P. Cooper. 2000. “Evaluation of BC Photo Radar Program in British Columbia”. Accident Analysis
and Prevention 32(4): 517-526.

Chen, Greg, Wayne Meckle, Jean Wilson. 2002. “Speed and Safety Effect of Photo Radar Enforcement on a Highway Corridor in British
Columbia”. Accident Analysis and Prevention 34(2): 129-138.

SWhere TSis for this analysis are defined as: Traffic Enforcement, Staff Training, Signage, Traffic Calming Measures, and Public Education.

“National Highway Traffic Safety Administration. 2008. Speed Enforcement Camera Systems Operational Guidelines 15.
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used*. In Alberta, the clarity of ATE programs to the public remains reportedly low, with 46% of Albertans
disagreeing or strongly disagreeing that information is readily available to them on where ATE is or will be
operated.

Reinvestment

Chen (2000/2002/2005) suggests that policy makers may overcome opposition to ATE programs more easily
should revenues generated from ATE programs be used for TSIs, rather than general municipal or police
revenues. When Albertans were asked in the public opinion survey what ATE revenues should be spent on, the
majority (84%) of respondents selected various TSIs.

As there are no established revenue-tracking requirements for municipalities operating ATE programs, it is not
possible to directly link the ATE revenue received by a municipality to its TSI expenditures. In addition to there
being no framework to track ATE revenues, there is also no definition for what constitutes a TSI, making
comparison across municipalities problematic. Expenditure information for this analysis was self-declared by
municipalities, who have no specific criteria for reporting TSI expenditures. As a result, taking information from
any one period in time does not accurately reflect a municipality’s overall TSI investment. When comparing
revenues and expenditures, the data available does not necessarily consider other reporting and accounting
complexities, such as late or disputed ticket adjustments, capital expenditure reporting, and
depreciation/amortization, making any analysis completed over a select period of time further limited in its
reliability. Based on the data available, it can only be stated with certainty that municipalities generating ATE
revenue also invested in TSIs within the same period.

Revenue Conclusions

When answering the question of revenue, the total in the 2016-2017 calendar year, ATE programs in Alberta
generated $220 million, distributed to Victims of Crime Fund ($26 million), municipal revenues ($130 million), and
provincial revenues ($64 million). The revenue data reported was inconsistent and did not allow for analysis to
connect ATE revenues to TSI expenditures. As there are not current guidelines or policies in place to mandate
how ATE revenue must be tracked or allocated, this analysis can only conclude that municipalities that received
ATE revenue into their general revenue fund also had Traffic Safety Initiative investments over the same time.

In order to gain better insights into how ATE revenue is spent by municipalities, clear policy accepted by all parties
outlining how ATE revenues must be tracked in a municipal budget and where the revenues are spent would be
required. Additionally, this same policy, if the goal is to connect ATE revenue to TSI expenditure, must define what
constitutes a TSI, and how it is to be reported, including but not limited to type of expenditure and capital
investment financing. A clearly defined policy for ATE revenue tracking and TSI expenditure reporting would
provide future researchers and analysts with the ability to more accurately link ATE revenues to TSI expenditures
and compare between municipalities.

GUIDELINES REVIEW

Are Alberta municipalities which operate an ATE program compliant with the
ATE Technology and Training Guidelines, and are the Guidelines effective?

The conclusion of the review is that all of the Alberta ATE Municipalities are compliant with the current Guidelines,
and there are opportunities for improvement to the effectiveness of the Guidelines.
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Guidelines Context

Unlike many of the Provinces and Territories in Canada, Alberta municipalities are supported by guidelines
which govern their ATE programs. ATE has been used in varying capacities in Alberta for the past 30 years; it is
legislated under the Traffic Safety Act, and photo radar guidelines were first established following legislative
approval of photo radar and red-light camera use in 1999, with intersection speed cameras that measured
speed on green following in 2009. In 2015, the percentage of revenue retained by the Province was increased,
however, the revenue amount to municipalities did not decrease, as this change coincided with a 35% increase
in violation amounts. As discussed in the previous section, the guidelines do not outline which type of account
the municipalities must receive the revenue from the Province, nor the revenue distribution between the Victims
of Crime Fund, the municipalities, and the Province.

The U.S. National Highway Traffic Safety Administration (NHTSA) has developed a set of operational guidelines
for speed enforcement cameras and is considered leading practice. The NHTSA guidelines provide sound
advice to governments: ensuring that red light cameras are used at high-risk intersections, being part of a broad
and well-publicized road safety strategy, and ensuring they are constantly being evaluated will help to make
roads safer. NHTSA also conducted a national survey of all jurisdictions using speed enforcement to measure
the degree to which these principles have been followed.

Audits

All Alberta municipalities that operate an ATE program are audited. The guidelines state that the Public Security
Division, at the direction of the Minister of Justice and Solicitor General, may conduct audits to ensure
compliance with the guidelines. As a majority of municipalities utilize peace officers, there may be additional
related audits which are completed under the Peace Officer Act. Under the current guidelines there have been
two audit cycles, the first completed in 2013/14 and the second completed in 2016/17. The audit reports have
found areas for improvement in some municipalities, but through both audit cycles, all of the municipalities have
been found to be compliant with the minimum requirements of the current guidelines.

Location Justification

It is important that safety remains the top priority of the ATE program. Sites should be those with the highest risk
of collisions, injuries, and fatalities related to speed or red-light violations. Municipalities are required to submit
quarterly reports according to Appendix A of the Technology Guidelines, which includes providing justification
for each ATE device location. Justification options include Historical reasons (History of speeding, History of
collisions, History of red lights violations), Subjective reasons (Areas of public concern, Conventional
enforcement unsafe), and Situational reasons (School/playground zone, Construction zone, High speed
multilane arteries). Analysis of the collision data and Municipal reports has shown that device deployment does
not have any statistically significant link between the reason for device deployment (historical, subjective, or
situational) and change in collision rate. Additionally, municipalities may report up to three choices although only
one justification option selection is required. The number of choices selected also does not have any statistically
significant link to the change in collision rates or the total collisions per capita. Findings of location justification in
municipalities are highlighted below in Figure 11.
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Figure 11: Location Justification Results
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Guidelines Conclusions

The Guidelines should inform Municipalities of revenue reporting requirements, to enable more definite future
analysis. Defining and standardizing how municipalities report on their traffic safety investments would create a
uniform understanding of what does and does not constitute a traffic safety investment. This along with
standardized reporting requirements would enable accurate and comparable financial data amongst municipalities
that operate ATE programs in Alberta. One mechanism to enact a new requirement could be to update Appendix
A of Technology Guidelines for direction to municipalities on reporting requirements. All of the Alberta ATE
Municipalities were asked if the current Guidelines create any barriers or issues — a common response was that
increased clarity regarding specific expectations would be beneficial for governance and operation of the ATE
programs.

More high-quality data would enable an increased ability to publish information for public consumption and
awareness. Data entry should be improved to ensure cleaner eCollision data, with a focus on location data (i.e.
address and GPS coordinates). This would allow for future analysis that includes ATE device deployment locations
vs. collision locations in isolation and in aggregate to make a more definitive assessment of the effectiveness of
ATE in real time and in the future. As seen in other jurisdictions with ATE programs that have been in existence
for a longer period of time than Alberta’s ATE program, there is opportunity in Alberta to enhance public awareness
requirements on site locations, reason for site selection, and publishing traffic safety improvement results. Using
improved data to create a baseline, and measuring and reporting differences over time would also contribute to
both data-driven decision-making as well as evidence of desired outcomes that can be communicated to the
public.

OPPORTUNITIES FOR IMPROVEMENT

Overall, this program review found that the ATE programs in operation in Alberta both generate revenue and have
a measurable positive effect on traffic safety. While Alberta is a leader in program development and execution,
there remains opportunity for improvement that would allow for future policy makers and/or reviewers to conduct
more extensive analyses of the ATE program in Alberta.

Traffic Safety

Additional research, data collection and analysis would be required to identify and isolate the wide range of
potential traffic safety variables asides from ATE. Being able to isolate the relative contribution of all potential
variables would provide additional insight on the relative value of ATE compared to other traffic safety investments
and may highlight particularly effective combinations of traffic safety variables.
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There is also an opportunity to enhance and clean the current eCollision data set to improve location information.
There may be additional insights into driving behaviour around ATE in particular road types, intersection types,
speeds, conditions, radius of driver change, and other potential factors that would provide insight to improving the
safety effect of ATE enforcement and inform ATE location selection for municipalities to maximize safety
outcomes.

Revenue

In order to gain better insights into how revenue is spent by municipalities, clear policy outlining how ATE revenues
must be tracked in a municipal budget and where the revenues are spent is required. Additionally, this same
policy, if the goal is to connect ATE revenue to TSI expenditure, must define what constitutes a TSI, and how it is
to be reported, including but not limited to type of expenditure and capital investment financing. A clearly defined
policy for ATE revenue tracking and TSI expenditure reporting would enable future research and analysis the
ability to more accurately link ATE revenues to TSI expenditures and compare amongst Alberta municipalities.

Guidelines

Defining and standardizing how municipalities report on their traffic safety investments would create a uniform
understanding of what does and does not constitute a traffic safety investment. This along with standardized
reporting requirements would enable accurate and comparable financial data amongst municipalities that operate
ATE programs in Alberta. One mechanism to enact a new requirement could be to update Appendix A of
Technology Guidelines for direction to municipalities on reporting requirements.

As seen in other jurisdictions with ATE programs that have been in existence longer, there is opportunity in Alberta
to enhance public awareness requirements on site locations, reason for site selection, and publishing traffic safety
improvement results. Using improved data to create a baseline and measuring and reporting differences over time
also contributes to both data-driven decision-making as well as evidence of desired outcomes that can be
communicated to the public.
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EXECUTIVE SUMMARY

MNP was engaged by Alberta Transportation to conduct a jurisdictional scan of Automated Traffic
Enforcement (ATE) in Canada, and a select number of foreign jurisdictions. This jurisdictional scan covers
the provinces and territories within Canada, as well as Australia, Hong Kong, New Zealand, Sweden, and
the United Kingdom. The content in this report is focused on the types and amount of ATE devices used,
and any notable ATE technology or practices used within these jurisdictions. This document summarizes
the findings of this engagement.

When compared against other Canadian jurisdictions, Alberta is a leader in Automated Traffic
Enforcement, both in breadth of use across province’s municipalities and in variety of device types
operated. Alberta municipalities are supported by the Automated Traffic Enforcement Technology
Guidelines which permits the use of mobile photo radar units, as well as Intersection Safety Cameras
(ISCs) equipped with Red Light Cameras (RLCs) and Speed on Green capabilities, unlike many of the
provinces and territories in Canada®. Alberta has the highest per capita rate of ATE devices compared to
other jurisdictions in Canada. There are, however, an increasing number of pilot programs, such as those
in Saskatchewan, Manitoba, and Quebec, legislative reviews, such as the upcoming ATE revisions in
Ontario, and installations of ATE technology in many provinces throughout Canada.

The international jurisdictions examined in this scan — Australia, New Zealand, Hong Kong, Sweden, and
the United Kingdom — have common technologies, using mobile and fixed speed enforcement, as well as
Red Light Cameras, Speed on Green Cameras, and other technology not used in Canada, discussed
directly following. Australia has the highest number of ATE devices per capita, with approximately 31
devices per 100,000. Sweden (11), has the second highest rates, followed by the United Kingdom (4),
Canada (3), Hong Kong (3), and New Zealand (2).

There are many automated methods and technologies being employed successfully throughout the world,
acting as extensions, compliments, and alternatives to the operation of ATE:

e Fixed speed cameras are most often used as point-to-point cameras, which use two cameras to
measure the average travelling speed of a car between two fixed points. The use of fixed speed
enforcement, currently only in use within Canada in the province of Quebec, has proven effective
in reducing speed and collisions in countries such as Australia, Hong Kong, New Zealand,
Sweden, and the United Kingdom.

e Specifically for heavy trucking, Safe-T-Cams are used in Australia to monitor the speed, break
and travel times, and check points of long-haul drivers®4,

¢ Intelligent Speed Adaptation technology, used and/or tested in varying capacities in Australia,
Hong Kong, Sweden, the United Kingdom, and other countries, is a built-in system that transmits
a vehicle’s relative position against the speed limit where it is travelling, and either alerts the
driver that he or she is speeding, or, in some cases, automatically lowers the speed of the
vehicle.

Many Canadian provinces, including Alberta, publicly list online where mobile and ISC sites are located
within the municipality; however, the nature and level of detail presented online varies by province.
Moreover, there are varying levels for information available on why the ATE sites have been selected. In
Saskatchewan, intersection choice is specified online, alongside statistics of historical collisions. British
Columbia lists an average crashes per year per Red Light Camera location statistic (as photo radar is not

s
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operated in the province)®9. Quebec reports violation statistics per location, alongside infraction data per
location or device“2,

Of the Australian states examined, speed and RLC device locations are posted by the state governments,
identifying the specific location and device type, and depending on the state, on a day to day basis for
mobile speed enforcement(9.In the United Kingdom, this information is also posted, by municipality.

When compared to other jurisdictions, many Alberta municipalities do not have robust platforms for
sharing ATE.
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INTRODUCTION
Methodology and Scope

MNP was engaged by Alberta Transportation to conduct a jurisdictional scan of Automated Traffic
Enforcement (ATE) in Canadian provinces and territories, and a select number of foreign jurisdictions.
The purpose of this engagement was to research and report findings on the types and amounts of ATE
devices, and any associated practices or technologies, within the specified jurisdictions. Tables 1 through
3 of this report represent the agreed upon jurisdictions to report ATE information and statistics.

Online research, electronic, and telephone communication were used to acquire the report findings. The
following information includes the extent of publicly available information on ATE and related content for
the respective jurisdictions.

Appendix |, following the body of this report, states the municipalities included in the data presented in the
“Alberta” categories of Tables 1 and 2. Appendix Il lists a summary of the findings in this report, inclusive
of statistics, legislation, and other notable information. Appendix Il provides the references and sources
for this report.

Devices to Be Discussed

As shown below in Table 1, there are four primary devices examined in this report. For consistency, the
term “photo radar” will be used to include speed detection and enforcement devices using photo radar, as
well as other forms of similar technology (e.g. LIDAR etc.). Therefore, devices are defined as the
following:

e Mobile Photo Radar: A photo radar (or equivalent purpose) device that can be moved and can
operate in multiple locations and is used for speed enforcement.

o Fixed Photo Radar: A photo radar (or equivalent purpose) device that is permanent placed and
operated in one location and is used for speed enforcement.

e Red Light Camera: A fixed Intersection Safety Camera that records vehicle offence information
for drivers that pass through an intersection on a red light.

e Speed on Green Camera: A fixed Intersection Safety Camera that records vehicle offence
information drivers that pass through an intersection at a speed above the posted limit.

The following report findings address the number of devices in each jurisdiction, unless otherwise
specified. Therefore, a jurisdiction is listed to have “15 Mobile Photo Radar” indicates that the jurisdiction
owns and/or operates 15 devices. These 15 units can be operated at multiple sites or locations, specific
to the municipality, which is not focused on in this report.

I, t4) % %™%>%.eee..
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Summary of Findings

Table 1 presents a visual summary of report findings, and is discussed in detail later in this report.

TABLE 1: SUMMARY OF JURISDICTIONAL FINDINGS - DEVICES

Photo Radar” Intersection Safety Cameras Other Notable
Number of Fixed Number of mber of Red Number of Speed Tel:;:n::‘l:dgy or
Devices Mobile Devices Light Devices on Green Devices € s

British Columbia [&]

Alberta Highway Air Patrol

Highway Air Patrol

®O0O00O0
CHONCRC A~
CN N-NCH
CHONNON

MNew Brunswick, Nova Scota, PEl, Newfoundiand and Labrador, Yukon, Northwest Territories, and Numavur do not use any form of Automared Traffic Enforcement.

Photo Radar™ Intersection Safety Cameras Other Notable
L 27 Number of Number of mber of Red Number of Speed Tel:;:;:?‘l:dg: or
Fixed Devices Mobile Devices ght Devices on Green Devices

. STCs, ASC, & ISA™
Hong Kong G o . .
New Zealand LS O O o G
° o O ° Asc s sa
United Ki . . . . ASC & ISA
C) L o o

Highway Air Patrol

*Or equivalent speed enforcement devices, as defined.

**STC: Safe-T-Cam (long-haul trucking compliance network), ASC: Average Legend
Speed Cameras, ISA: Intelligent Speed Adaptation 9 O G O O .

NoATE  0-49 50-99 100-149 150+
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When compared against other Canadian jurisdictions, Alberta is a leader in Automated Traffic
Enforcement, both in breadth of use across province’s municipalities and in variety of device types
operated. Alberta municipalities are supported by the Automated Traffic Enforcement Technology
Guidelines which permits the use of mobile photo radar units, as well as Intersection Safety Cameras
(ISCs) equipped with Red Light Cameras (RLCs) and Speed on Green capabilities, unlike many of the
provinces and territories in Canada®). Alberta has the highest per capita rate of ATE devices compared to
the rest of Canada. There are, however, an increasing number of pilot programs, such as those in
Saskatchewan, Manitoba, and Quebec, legislative reviews, such as the upcoming ATE revisions in
Ontario, and installations of ATE technology in many provinces throughout Canada.

Internationally, within the scope of the jurisdictional scan, Australia, Sweden, and the United Kingdom
have implemented extensive and advanced traffic safety technology including long-haul driver monitoring
systems, responsible traffic design, and federally funded partnerships with local authorities, respectively.
Please see “Summary of International Scan Data” and “Notable Practices and Technology” for further
details.

There are many methods and technologies being employed successfully throughout the world, acting as
extensions, compliments, and alternatives to the operation of ATE. These methods and technologies will
be discussed further, by jurisdiction, throughout this report.

TABLE 2: CANADIAN JURISDICTIONAL SCAN DATA

Photo Radar Intersection Safety Devices Number of
ATE Devices
CANADA i er Capita
Yearsin | Number | Number | Number of Number of . ( erp
Operation | of Fixed | of Mobile | Red Light Speed on 0 (?00)****
Devices Devices Devices Green Devices '
British Columbia 22 N/A N/A 140 140 3.0
Alberta* 30** N/A 80 161 161 10.0
Saskatchewan 19 N/A 11 7 N/A 1.6
Manitoba 15 N/A 10 51 51 3.0
Ontario 25 N/A N/A 246*+* N/A 1.8
Quebec 9 23 12 19 10 0.7

New Brunswick, Nova Scotia, PEl, Newfoundland and Labrador, Yukon, Northwest Territories, and Nunavut do not
use any form of Automated Traffic Enforcement.

Total (Avg.): 20 23 113 624 362 (Avg.): 3.4

*Inclusive of municipalities listed in Appendix I.

**Information provided from the Calgary Police Service.

**Inclusive of: Toronto, York, Peel, Halton, Ottawa, Hamilton, and Waterloo regions.
**Population data based on 2018 Q1 Statistics Canada reports.
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SUMMARY OF CANADIAN JURISDICTIONAL SCAN
British Columbia

British Columbia implemented a photo radar program in 1996, lasting until 2001, when it was disbanded
in favour of traditional enforcement methods after a change in provincial leadership®3. The province
currently operates exclusively RLCs, with 140 cameras in 26 communities since their implementation in
1999@8), The types of red light devices permitted within the province are specified in the Motor Vehicle
Act, under Division 41: Speed Monitoring and Traffic Light Safety®?- RLCs are operated jointly between
RCMP, ICBC, and the Ministry of Public Safety and Solicitor General of British Columbia8),

Alberta

ATE has been used in varying capacities in Alberta for the past 30 years, with legal guidelines in place for
the past 19 years®“9. Photo radar guidelines were first established following legislative approval of photo
radar and RLC use in 1999, with ISCs that measured Speed on Green following in 2009@8), ATE in
Alberta is legislated under the Traffic Safety Act®). The types and number of ATE devices in Alberta
municipalities are widely varied and include mobile photo radar, Red Light and Speed on Green ISCs. A
study conducted by AECOM on behalf of Alberta Transportation in 2014 evaluated the effects of ISCs on
intersection safety. This study found that “ISCs have a statistically significant impact on the frequency,
severity, property damage only, angle, and rear end collisions”(8),

Many smaller municipalities have used or currently use third party contractors operating mobile radar
devices to enforce speed limits, often with a set schedule of active photo radar hours. Alberta does not
use ATE on provincial highways®). These technologies are governed by the Automated Traffic
Enforcement Technology Guidelines, published by Alberta Justice and Solicitor General, which specifies
their conditions of use based on Traffic Safety Criteria. While not a finite list, the guidelines state that use
of ATE should be determined by high-risk, high-frequency, high collision, or high-pedestrian volume
locations®). The Guidelines also specify public notice requirements such as signage, advertisements with
local media, a “familiarization” period, and ongoing notification of existing sites®).

Per capita, Alberta has the highest usage of ATE devices in Canada, as presented in Table 2. Against
international jurisdictions, Alberta is comparable with Sweden, a world leader in traffic safety, both with
approximately 10 devices per 100,000 people. Alberta is only surpassed by Australia, which has an
average of over 31 ATE devices per 100,000 people.

Saskatchewan

Saskatchewan began a pilot program on photo speed enforcement in 2014, with the first camera site
beginning operation in November 2014, in Moose Jaw?. Active ticketing for the pilot began in March,
20159, Photo speed enforcement sites were selected based on high speed, high traffic volume, and high
risk locations, such as school zones, construction zones, and major intersections®®. Photo radar use is
limited to mobile devices, which are rotated through a set number of specified locations. RLCs are
implemented at the municipal level, and are currently operated in Regina’® and Saskatoon®9, with four in
each city. RLCs have been used in the province since 199912,

The focus of Saskatchewan'’s pilot program is on improving road safety and reducing collision deaths. As
a result, photo radar locations are marked with signage, as mandated by provincial regulations, and
posted online, where Saskatchewan Government Insurance posts a comprehensive breakdown of all site
locations, alongside details and results of the pilot program(?345), The three high-speed locations of the
pilot have seen a decrease in speed violations between 47 and 79 percent between January 2015 and

s -


http://www.bclaws.ca/civix/document/id/complete/statreg/26_58_13#division_d2e43397
https://www.edmonton.ca/transportation/AutomatedTrafficEnforcementTechnologyGuidelinesSept20142.pdf
https://www.edmonton.ca/transportation/AutomatedTrafficEnforcementTechnologyGuidelinesSept20142.pdf

Tanlus MNP

January 2018555, While the pilot program was specified to last two years, the program has since been
extended and speed enforcement remains classified as the “Speed Enforcement Pilot”(¢%)

Speed is enforced separately on provincial highways, though both municipal and provincial ATE use is
regulated by the Chapter T-18.1 under the Traffic Safety Act (The Traffic Safety [Speed Monitoring]
Regulations)3),

Manitoba

Under the current Highway Traffic Act, only the City of Winnipeg is permitted to use ATE in Manitoba.
Photo radar use is limited to ten mobile devices that enforce speed in playground, construction, and
school zones®), ISCs are also permitted for use within the City of Winnipeg®@). The specifics ISCs that
enforce running red lights and speeding on green violations at 51 sites throughout the city, with any 33
active at a given time®. In an evaluation of the program from 2008-2011, The Traffic Injury Research
Foundation found that at sites where ISCs had been installed, there was a 24 percent decrease in injury
crashes and a 13 percent decrease in property damage crashes@9. The location of active cameras is
posted on the Winnipeg Police Service website. The City of Winnipeg Photo Enforcement Safety Program
has been in effect since 2003(“4.

Ontario

Ontario began a pilot program for photo radar in 1993, but the program was removed from provincial
legislation in 19950, RLCs are permitted in only select municipalities in Ontario, with approximately 230
locations throughout the Toronto®D, York®3), Peel(@, Halton®4, Ottawa®9, Hamilton“8), and Waterloo(2)
regions, legislated under Bill 20 of the Red Light Camera Act, 1998 (An Amendment to the Highway
Traffic Act)(). The Act legislates the use of ATE in the designated municipalities mentioned, with locations
determined by the municipalities themselves. Under the Red Light Camera Processing Centre
Agreement, the above municipalities have agreed, in accordance with the Ministry of Transportation, to
post signage at each leg of the an intersection controlled by a RLC@9),

The Safer Schools Act, 2017 (Bill 65) has since been passed in 2017, and will come into force upon
proclamation by the Lieutenant Governor®, This act amends the use of “photo radar” within the Act,
replacing it with the broader wording “Automated Traffic Enforcement”. The Act then sanctions the use of
ATE by municipalities, subject to the constraints that the speed limit of a road system is less than 80km/h
or considered a school zone®),

Quebec

Quebec implemented ATE in the province in two phases. The first acquisition phase was in 2009,
consisting of three mobile speed devices, five exclusively red-light cameras, one red light and Speed on
Green combined, and six fixed speed devices®?. Directly following in 2010, a pilot program was launched
in three areas of Quebec (Montréal, Montérégie, and Chaudiére-Appalaches) that reflected major volume
and traffic concerns®”. The evaluation of the pilot project, conducted by Transports Quebec, reported “[a
20-30 percent reduction in collisions for all ATE device types]’®". At intersections with RLCs, there was a
net decrease of total collisions, with a particular decrease of side angle collisions®“%). However, these
same intersections also saw an increase in rear-end collisions®?. After the evaluation of the pilot
program, the second acquisition phase took place in 2015, adding an additional six fixed speed devices,
13 red-light devices, nine of which are combined with Speed on Green devices, and 21 mobile speed
devices®. These totals are current as of April 201815,
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Usage of ATE devices in Quebec are ultimately overseen by Transports Quebec, and are specified by the
legislation "Projet de loi no 57 Loi modifiant 'encadrement de I'utilisation des cinémométres
photographiques et des systémes photographiques de contrble de circulation aux feux rouges et d’autres
dispositions |égislatives”?, under the Code de la sécurité routiere®213). This legislation requires that all
public roads equipped with ATE must be accurately signed with the device type active in the area®?),

All Other Provinces/Territories:

The provinces of New Brunswick, Nova Scotia, Prince Edward Island, Newfoundland and Labrador, as
well as the Northwest Territories, Yukon, and Nunavut do not currently use any form of ATE.

SUMMARY OF INTERNATIONAL JURISDICTIONAL SCAN

TABLE 3: INTERNATIONAL JURISDICTIONAL SCAN DATA

Years in Number of Total Devices per Capita
INTERNATIONAL Operation ATE Devices (per lO0,0pOO)** °
Australia ~33 7,585* 314
Hong Kong 25 236 2.7
New Zealand 25 60 1.9
Sweden 28 1,100 11.1
United Kingdom 2,838

*Total number is approximate and inclusive of: Western Australia, South Australia, New South Wales, Queensland, and Victoria.
**Population data based on World Bank 2017 Statistics.

Australia

RLCs have been used in Australia since the 1980s, with speed enforcement beginning in the late 1990s.
The data represented in Table 3 is inclusive of five of the six Australian states, which make up the
mainland territory: New South Wales®4, South Australia® 79, Western Australia®, Queensland®9), and
Victoria@9, Australian ATE is governed at the state level, with state police implementing their own
operating practices and compliance regulations (i.e. New South Wales - The Road Transport Act 2018
No. 18)17. On a per capita basis, Australia has three times the rate of ATE enforcement than Sweden,
the next most-enforced jurisdiction.

Hong Kong

Hong Kong has used ATE for 25 years. RLCs were implemented in 1993, with speed enforcement
following in 199961, Following installation, rates of excessive speeding and red light offences were
reduced substantially®. In 2003, Hong Kong introduced digital technology for all 195 RLCs, and as of
2016, Hong Kong had 125 digital speed camera sites in operation®D. As seen in Table 1, Hong Kong

1 Approximate translation: Bill 57: Law modifying the framework of the usage of photo radar devices and Intersection Safety Camera
devices, and other legislative provisions.
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employs all forms of automated traffic enforcement, and presently operates 39 speed enforcement
devices and 197 RLCs. The Hong Kong Department of Transport reported that “for speed enforcement
camera systems... there was a 50 percent reduction in the number of vehicles in excess of the speed
limit by 15 kilometres per hours, and a 40 percent reduction in the number of traffic accidents involving
injuries”®Y),

The operational guidelines and technology specifications of ATE in Hong Kong are included in Chapter 2
of the Administration of Road Safety Measures, published jointly by the Transport and Housing Bureau,
the Transport Department, Hong Kong Police Force, and the Information Services Department®.

New Zealand

New Zealand’s ATE program is run by the New Zealand Police, and has been in effect since 1993“1),
New Zealand operates RLCs, as well as fixed and mobile speed cameras“. Under the 2016-2020 Road
Policing Action Plan, aligned with the national Safer Journeys road safety programme, enforcement of
speed is defined as “use of automated cameras, hand held cameras, enforcement demerits, and driving
to the road conditions”®8). The associated legislation is included in the Land Transport Act 1998
(Approved Vehicle Surveillance Equipment Notice 2017)G9. Regulations of this legislation state that any
additions of ATE must be published in the New Zealand Gazette to notify the public, and that mobile
enforcement units are required to be parked legally, and in plain site),

Since implementation of ATE, New Zealand has seen a 23 percent decrease in road fatalities/serious
injuries in urban areas, and an 11 percent decrease in rural areas(®3,

Sweden

Sweden began trial use of ATE for the first time in 199069, As of 2014, Sweden had 1,100 speed
enforcement cameras operating throughout the country as shown in Table 3, with plans to add 2,000
more by 2025()- There are no RLCs in Sweden(@, Speeding violations in Sweden are tied directly to the
driver, as cameras not only photograph the vehicle, but the driver as well, comparing the captured image
to government records(’D. Public approval of ATE use in Sweden as of 2014 was between 75 and 80
percent(D, This, combined with high compliance rates, indicate that drivers are aware and influenced by
ATE.

ATE is regulated by the Trafikverket (Swedish Transport Administration) which oversees the Automatic
Traffic Control system (ATK), administered by the Swedish Transport Administration and the Swedish
Police®,

United Kingdom

The United Kingdom has used forms of ATE for 27 years, using mobile, fixed, and average speed
cameras. There are approximately 2,800 ATE devices in the United Kingdom, as presented in Table 3(23),
ATE is regulated Road Safety Act, the Road Traffic Act 1991 (Sections 23 and 40) and the Highways Act
1980 and partially funded by grants to eligible municipalities by the Department for Transport®°. 72, The
Road Traffic Regulation Act requires that signage is posted in the area monitored by ATE devices, and
that fixed device housings are painted yellow to ensure driver visibility®?).Enforcement of the United
Kingdom’s National Safety Camera Programme is carried out in partnership with local police, government
authorities, Magistrates’ Courts, and the Highways Agency®4. According to a study conducted by the
London School of Economics and Political Science "from 1992 to 2016, speed cameras reduced
accidents by between 17 to 39 per cent and fatalities by between 58 to 68 percent within 500 metres of
the cameras” in the United Kingdom®),
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NOTABLE PRACTICES AND TECHNOLOGY
Practices

Public Awareness

Many Canadian provinces, including Alberta, publicly list online where mobile and ISC sites are located
within the municipality; however, the nature and level of detail presented online varies by province.
Moreover, there are varying levels for information available on why the ATE sites have been selected.

In Saskatchewan, intersection choice is specified online, alongside statistics of historical collisions, as
mentioned above(®©568), British Columbia lists an average crashes per year value per RLC location (as
photo radar is not operated in the province)®9.

Quebec reports violation statistics per location, alongside infraction data per location or device®“?. The
province incorporated public acceptance of ATE as part of the its 2010 pilot program®”. The pilot
discovered that over 80 percent of the surveyed public supported the use of ATE devices, should they be
installed in locations with a history of accidents®?,

Of the Australian states examined, speed and RLC device locations are posted by the state governments,
identifying the specific location and device type, and depending on the state, on a day to day basis for
mobile speed enforcement(’9, In the United Kingdom, this information is also posted, by municipality.

When compared to other jurisdictions, many of Alberta municipalities do not have robust platforms for
sharing ATE information with the public.

Technology

Point-to-Point Cameras

FIGURE 1: DEPICTION OF SENSOR-BASED ASCs®7.

Point-to-Point cameras are any two devices that
measure some aspect traffic behaviour from one
designated point to another. Average Speed Cameras,

a type of Point-to-Point camera, measure and record

the time a car passes across a certain point, until the
time it passes a second point. These two indication
points can use sensors, in addition to cameras, to

track the vehicle from the start to the end of a set
distance interval (Figure 1) or two sets of cameras that
use the time-stamps of the two vehicle images (Figure 2)
for speed calculations. The driver’s time is then calculated ~ FIGURE 2: DEPICTION OF IMAGE-BASED ASCs®).
between the two points, resulting in the determination of
an average travelling speed. Every photograph taken of
passing vehicles is run against a digital registration
database. Should the average speed be higher than that
of the posted limit, a ticket is issued. Average Speed
Cameras are used in many parts of the world, including
Australia, Sweden, and the United Kingdom.

STATION STATION 2

Average Speed =Distance/Time

Another form of Point-to-Point enforcement called Air
Patrol is commonly used for speed enforcement on
Alberta and Ontario highways. This system, not
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considered a form of automatic speed enforcement due to the necessity of accompanying manned
ground enforcement, uses aircraft to calculate a vehicle’s average speed between two marked points on
the road. The calculated vehicle speed and information is then transmitted to a ground enforcement
vehicle.

Intelligent Speed Adaptation

Intelligent Speed Adaptation (ISA), introduced in Australia, the United Kingdom, Sweden, and other
countries, is an automated device used to either alert the driver that they are speeding, or forcibly lower
the vehicle’s speed®®. These two types of devices fall into one of two categories: speed alerting or speed
limiting®%. Speed altering systems are designed to notify the driver that he/she is speeding using visual
and auditory alerts, or through exerting upward pressure on the accelerator. Speed limiting devices
prevent the driver from exceeding the speed limit®8). Using transmitters or GPS, these devices continually
monitor the vehicle’s relative position, calculating a speed and comparing it to the speed limit for that
position®®), If the driver exceeds the speed limit, warnings, or other pre-set means of notification, alert the
driver. ISA device systems can be downloaded to select GPS systems within a vehicle®).

FIGURE 3: THE STAGES OF AN ISA SYSTEM.

Sensors transmit
Driver exceeds speed limit

speed limit. relative to
location.

Safe-T-Cameras

Safe-T-Cams are used in Australia to monitor heavy vehicle transport on major roadways. This digital
camera network is used to detect unregistered or uninsured drivers, and to ensure that long-haul drivers
take the required number of breaks and enter inspection areas®4. Targeted at improving road safety and
heavy vehicle driver compliance, this system has seen a 91 percent reduction in speeding offences and
57 percent decrease in fatal crashes against the previous year in New South Wales alone ).

Violation Fine Alternatives

In the United Kingdom, one in three drivers are fined and over 12 million drivers receive penalty notices
(fine and demerit points) annually®9. Due to the prevalence of speeding, the National Speed Awareness
Course (NSAC) was established as an alternative to receiving demerits and/or fines(849), This program is
a national scheme first implemented in 2007, having since reached 1.2 million course participants as of
2017, The NSAC “was not designed to reduce the incidence of collisions” but rather “participation in the
course may lead to indirect road safety benefits of this nature”@®. Ipsos MORI and the Institute for
Transport Studies with the University of Leeds published a study in May 2018 evaluating the impact of the
NSAC that concluded the course had a greater effect on reducing speed reoffending than penalties that
required a fine and demerit points (“for the types of drivers offered the course”)®),
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APPENDICES
Appendix I: Alberta Municipalities Accounted for in ATE Data

Municipality

Calgary Lloydminster
Camrose Medicine Hat
Canmore Morinville
Coaldale Red Deer

Devon Regional Municipality of Wood Buffalo
Edmonton Slave Lake

Edson Spruce Grove

Fort Saskatchewan St. Albert

Grande Prairie Strathcona County
Hinton Taber

Leduc Wetaskawin
Lethbridge Whitecourt
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Appendix B: Summary of Data Table

Intersection Safety

Photo Radar
Cameras

Years in

Jurisdiction Operaton

Speed on
Green
Camera

Red Light

Fi
Lt Camera

Mobile

British Columbia 22 0 0 140 140
Alberta 30 0 80 161 161
Saskatchewan 19 0 alil, 7 0

15 0 10 51 51
25 0 0 246 0
9 23 12 19 10
25 23 113 624 362

Total ATE
Devices

280

402

18

112

246

64

1122

Operational
Governing
Body

Provincial

Municipal

Provincial

Municipal

Municipal

Provincial

N/A

Number of
Municipalities
using ATE

Highway Use Legislation

Motor Vehicle Act Division 41 - Speed Monitoring and

11 No o (37)
Traffic Light Safety

Traffic Safety Act Revised Statutes of Alberta 2000 Chapter

28 No (80)
T-6
Traffic Safety Act T-18.1 Reg 10 - The Traffic Safe
3 Yes (Workzones) v L ¢ L (73) &
(Speed Monitoring) Regulations'"™.
Highway Traffic Act Image Capturing Enforcement
1 Yes (Workzones) 9 Y . 9 P (23
Regulation 200/2002 .

Bill 20, Red Light Camera Act, 1998 (An Amendment to the

6 No Highway Traffic Act); Ontario Regulation 277/99 Red Light
Camera System Evidence”
Code de la sécurité routiere - Projet de loi No57: Loi
modifiant I'encadrement de I'utilisation des cinemometres

8 Yes . . .

photographiques de controle de circulation aux feux rouges

et d'autres dispositions legislatives****3?

57 N/A N/A

LLP

Regulating Body

Public Awareness Requirements Notable Technology/Practices Reported Evaluations

Policing and Security Branch's Road Safety Unit;

Not Specified N/A N/A
Insurance Corporation of British Columbia®® >

Under the Automated Traffic Enforcement Technology
Guidelines, the following are required:
1) Signage
2) Advertising in the local media advising of the new ATE
program and a four-week “farmiliarizaition period" that isses

A study conducted by AECOM on behalf of Alberta
Transportation in 2014 evaluated the effects of

Highway Air Patrol (Non-ATE Speed ISCs on intersection safety. This study found that

Alberta Justice and Solicitor General®

"warning notices" to drivers Enforcement) “ISCs have a sta?istically significant impact on the
3) Existing ATE technology sites must be advertised on a frequency, severity, propertyl cflamagzs only, angle,
monthly basis by "notifying the local media and posting on and rear end collisions™??.
an established website, where possible”.®

The Regulations state that: "A speed monitored zone must The three high-speed locations of the automated
have official signs in each direction of travel indicating that traffic enforcement pilot have seen a decrease in

S| T CovRmET TS a speed monitoring device is being used to measure and bR speed violations between 47 and 79 percent

recorded the speed of the vehicles"". between January 2015 and January 2018,

In an evaluation of the program from 2008-2011, it

was found that at sites where ISCs had been

Manitoba Justice Not Specified N/A installed, there was a 24 percent decrease in

injury crashes and a 13 percent decrease in
property damage crashes*®.

Under the Red Light Camera Processing Centre Agreement
(with the Ministry of Transportation), approved
municipalities are required to post signage at each leg of
the intersection controlled by a Red Light Camera®.

Ontario Ministry of Transporation; Ministry of the
Attorney General®®

Highway Air Patrol (Non-ATE Speed

Enforcement) bR

All public roads equipped with ATE have device-type-
specific signage, as per section 294.1 of the Code de la N/A
sécurité routiere™,

The evaluation of the pilot project, conducted by
Transports Quebec, reported “[a 20-30 percent
reduction in collisions for all ATE device types]"“”.

Transports Quebec

N/A N/A N/A N/A

** Approximate translation: Bill 57: Law modifying the framework of the usage of photo radar devices and Intersection Safety Camera devices, and other legislative provisions
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Intersection Safety

Photo Radar
Cameras

Total ATE
Devices

Years in

Jurisdiction Operation

Speed on
Green
Camera

Red Light

Mobile
Camera

Fixed

Not Not

~33 Specified  Specified Not Specified Not Specified 7585*%
25 24 15 197 Not Specified 236
25 5 46 9 Not Specified 60
28 Sp:::ci';ie i Sp(:::ci';ie i Not Specified Not Specified 1,100
United Kingdom 27 487 Sp(::(?;ied Not Specified Not Specified 2,800

Operational
Governing
Body

State

Special
Administrative
Region

National

National

National/Municipal

Number of
Municipalities
using ATE

N/A

N/A

N/A

N/A

N/A

Highway Use

Legislation

Dependent on State. Sample legislation:

New South Wales: Road Transport Act 2013 No18 -
Division 4: Approval of Traffic Enforcement Devices;
South Australia: Road Traffic Act 1961 - 30.4.2018 Division
7: Photographic Detection Devices;

Western Australia: Road Traffic (Administration) Act 2008;
Road Safety (General) Regulation 2009

Audit: Administration of Road Safety Measures ®

Land Transport Act 1998 (Approved Vehicle Surveillance
Equipment Notice 2017)¢%

N/A

Road Traffic Regulation Act 1984; Road Traffic Act 1991
(Sections 23 and 40); Highways Act 1980 ¢

*Total number is approximate and inclusive of: Western Australia, South Australia, New South Wales, Queensland, and Victoria

Regulating Body

Varies by state.

Transport Department

Minister of Police

Trafikverket (Swedish Transport Administration)

Department for Transport

Public Awareness Requirements Notable Technology/Practices

Varies by state. Following approval to use ATE devices
from the Minister of Police, the body implementing the ATE  Average Speed Cameras; Safe-T-
device must publish a notice in the state Gazette (Western ~ Cams; Intelligent Speed Adaptation

Australia)®,

Not Specified N/A
Following approval to use ATE devices from the Minister of
Police, the body implementing the ATE device must publish N/A

a notice in the New Zealand Gazette. Mobile units are
required to be parked legally and in plain site®.

Average Speed Cameras; Intelligent

Not Specified Speed Adaptation

Camera signs must be posted and visible to the driver.
Fixed device housings must be painted with designated
yellow paint. Mobile devices/enforcement must be “liveried
and clearly identifiable"®?.

Speed Adaptation; Violation Fine
Alternatives.

Average Speed Cameras; Intelligent

LLP

Reported Evaluations

N/A

With regard to the success of ATE in Hong Kong,
the Department of Transport reported that “for
speed enforcements camera systems... there was
a 50 percent reduction in the number of vehicles in
excess of the speed limit by 15 kilometres per
hours, and a 40 percent reduction in the number of
traffic accidents involving injuries”®Y.

Since implementation, New Zealand has seen a 23
percent decrease in road fatalities/serious injuries
in urban areas, and an 11 percent decrease in
rural areas®.

In a study conducted by Andersson and Larsson
(2005), after the initial sinstallation of 225 fixed
speed cameras on 30 routes fatal crashes were
reduced by 50 percent and severe injuries were
reduced by 25 percent in the short term®®.

According to a study conducted by the London
chool of Economics and Political Science "from
1992 to 2016, speed cameras reduced accidents
by between 17 to 39 per cent and fatalities by
between 58 to 68 percent within 500 metres of the
cameras” in the United Kingdom®®.
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In order to facilitate data and information gathering for the automated traffic enforcement (ATE) program review, each municipality currently operating an ATE
program in Alberta was asked to complete a Municipal Workbook. The Workbook is an excel spreadsheet with three sections, covering the following topics:

+ Identification,

+ Traffic Safety Investment, and

» Municipal ATE Governance.

The requested data items and questions within these pages were designed based on our understanding of tracked and available data, and in some cases, were
presented with fairly vague wording, to allow for all municipalities to respond despite varying recording and reporting processes across the municipalities. The
Workbooks were revised and validated with Alberta Transportation (AT) prior to sending to the municipalities, who had received correspondence regarding the
existence and progress of the ATE program review, as well as the expectation of an upcoming Workbook for completion. Workbooks were sent to each
municipality’s Mayor, City Manager or CAO, and a high-level police or RCMP representative.

The 28 municipalities who operate ATE programs in Alberta and provided responses to the Workbook are listed below, and an overview of municipal responses
are outlined within this report.

« Beaumont » Grande Prairie » Slave Lake

« Calgary * Hinton » Spruce Grove

+ Camrose * Leduc + St. Albert

« Canmore » Lethbridge « Stony Plain

» Coaldale * Lloydminster « Strathcona County
« Cold Lake * Medicine Hat » Taber

* Devon * Morinville « Wainwright

« Edmonton * Red Deer + Wetaskiwin

« Edson » Regional Municipality < Whitecourt

» Fort Saskatchewan of Wood Buffalo
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 All 28 municipalities that currently operate an ATE program in Alberta completed and returned the municipal workbook. The workbook requested 5-10 years of
historical data regarding traffic safety investment and municipal governance — the large majority of responses included at least 5 years of data.

« 13/ 28 municipalities outsource their ATE program operation through a contract with Global Traffic Group Ltd. Global provides a turn-key service for
municipalities, which includes training of peace officers, public education campaigns, and signage. Other arrangements include contracting services through a
neighbouring municipality, and contracting with another vendor, Conduent, for ticket processing activities.

» There is a broad range of what municipalities do in the conduct of public awareness campaigns (relative to ATE). This ranges from the minimum
requirements through to extensive campaigns.

« Seven (7) municipalities conduct citizen surveys to gauge public opinion and satisfaction with traffic related enforcement practices.

* 75% (21/28) of municipalities reported that they implement traffic calming measures and a variety of other traffic safety initiatives as part of their overall traffic
safety plan. These municipalities also reported that they use ATE revenues to help fund these traffic safety initiatives.

» Alarge majority of municipalities believe that the Training Guidelines do not create any barriers or negative effects for the municipalities. With regard to the
Technology Guidelines, municipalities would appreciate increased direction and clarity regarding specific expectations as the current perceived ambiguity
leads to challenges in the delivery of municipal ATE programs at times.
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MNP articipant Workbook - Kentifiation Municipalities were asked to provide contact details for one
QeI /utomated Traffic Enforcement Pléase Sefect Your Municpstiy representative of the municipality, to facilitate the ongoing exchange

of information.

Please select your municipality and provide contact information:

MUNicipa lity (drop dosn list)| s st e Hesipiy -
e Respondents were asked to provide:
e + Name of Municipality
« Contact Name
e i e e i + Contact Phone Number
Data ltem Description e ::f“i;%':; G Mame of File Supplied Comments . ContaCt Emall AddreSS
P x Two sample data entries were also provided to improve clarity for
the individuals compiling the data, and to control the consistency of
responses.
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Traffic Safety Investment

cazures iz bring conducted. To Facilitate thiz analysiz, the Following ATE data iz

MNP Alberta Transportation Participant Workbook - Traffic Safety Investment
el Automated Traffic Enforcement R S T T

6 - 15).

mdget and cpending dats may not be segregate aze cpecify in the comments if that iz the caze.
be p in cow ¢ .xlz For
of available data [Complets, Partial, or regarding 3 deccription of the fils or the contained data.
Data Item HESFOnEE Name of File Supplied Comments

Completc Data]_Partial Data_[ata Hot Captar.

Public Education campaigns [dellars zpent, dates)

SHaf training [dellars spent, dates]

Trafic calming meazures [dellars spent, kype of calming
meazure, lacations, dates)

£10 yoars of zafeky investment daka ra: signage ko notifplalart

Siguage [dollar spent, signage type, locations, dates) S e

ATE Enfarcement staff [annual budget in § For ATE
o

5410 yoars oF safety investment duta re: ATE enfarcement staff
Forcement staff only]

Tatal enforcement staff [annual budget in § Far all traffic

510 years of salety investment data ro: bokal enl X ztaff
enfarcement staff - including ATE tafF a2 part of the katal] SRSl IR LN RN U3 M e

Contracted enforcement rezources (annual budget in )

cnt data re: public traffic safaty
regults of past surveys (please

Fublic atisfaction in traffic safety (% satisficd)

Other Traffic Safety investments (dollars spent, description, 5410 years of municipal i
dates] improvements ather tha

Orverall Annual Municipal Operating budget (revenues and

510 yaarz
sxpenditures) Fear

ipal eperating budget [non <apital budgst]
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The second page focused on analysis of municipal investments in
various traffic safety measures. In cases where budget or spending
data is not recorded in such a way that it can be easily attributed to
the categories provided, the municipalities specified their response
further in the comments section. Rate of response (%) is included
for each question on the following pages, and was expected to be
less than 100%, as the workbook questions were not always
possible to answer for each municipality.

The categories are:

* Public Education Campaigns

+ Staff Training

» Traffic Calming Measures

» Signage

* ATE Enforcement Staff

» Total Enforcement Staff

+ Contracted Enforcement Resources
* Public Satisfaction

+ Other Traffic Safety Investments

* Overall Annual Municipal Operating Budget

A summary of aggregated responses for this section of the
workbook is provided on the following pages.
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Outsourced

0
Request Response % Service

Details and Noteworthy Practices

« The guidelines state that a key element to the success of any enforcement practice is the implementation of a strong public awareness campaign.

« Public Education Campaigns are utilized by the majority of municipalities surveyed, and are largely undertaken internally, rather than by contract.

« These campaigns include a range of initiatives including newspaper ads or digital maps indicating ATE device locations, and funding police-led traffic
education events.

Public * Many municipalities pointed to cost savings through the utilization of social media, websites, and radio to keep citizens up to date on ATE activity.

Education 71.4% 10.7% « CRISP (Capital Region Intersection Safety Partnership) is an initiative undertaken by Edmonton, St Albert, Strathcona County, Spruce Grove, Fort
. Saskatchewan, Leduc, Morinville, and Stony Plain, which provides members with access to educational information and research. Membership fees are
Campaigns (20/28) (3/28) $20,000 per year. Key CRISP research relating to ATE usage revolve around exploring the untapped potential of automated enforcement data. CRISP

has completed two major studies to date, which have uncovered positive relationships between automated enforcement violations and other traffic-
related behaviours, while reinforcing the role this data can play in the development of more effective intervention strategies that will make Alberta
roadways and communities safer.

« High variation in spending in this area. Some responses indicated no efforts were undertaken, some chose outlets that required minimal or zero cost,
while the highest expenditures were $1.5m.

» This segment refers to the cost required for training ATE operators (police, RCMP, third-parties, etc) on correct usage of photo radar, red light, and/or

89.3% 57.1% intersection cameras.
Staff Training ; : » Of the municipalities that do not contract this service out, only one provided specific ATE related training costs.
(25/28) (16/28) » The majority of municipalities that contract out their ATE service do not contribute funds directly to staff training

» By contracting out the service, municipalities did not have access to information regarding the allocation of expenses to ATE related training.

» Traffic calming measures are implemented by municipalities to help improve traffic safety, reduce speeding, and deter dangerous driving.

Traffic Calming 75% +  Formany munlupahtles surveygd revenues from ATE devices were put toward traffic calming measures including curb extensions, speed feedback
N/A signs, medians, crosswalk markings.
Measures (21/28) » Municipalities have spent revenues on eco-friendly cross walk lights powered by solar energy in school zones and heavy traffic areas at around

$40,000 per year.

» This segment includes costs related to the purchase, installation, and maintenance of ATE-related signage.

S EEE 85.7% 21.4% » As signs are required by ATE guidelines, all 28 municipalities (including the four which did not provide a response) have ATE signage in place — and
gnag (24/28) (6/28) this is reflected in the Alberta Justice and Solicitor General audits.
* Few municipalities indicated that revenues generate through ATE operation were used to fund signage directly.
ATE » This segment was intended to capture the human capital costs associated with ATE device usage.
S ereEE 82.1% 53.6% » In some cases, ATE Enforcement Staff costs were calculated as a percentage of the total salaries paid to protective services staff based on the amount
(23/28) (15/28) of time spent monitoring traffic or utilizing ATE devices.
Staff » For Global Traffic Group or other third-party contracts, a percentage of payment made from municipalities was allocated to fund staff payments.
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Outsourced , :
Request Response % ; Details and Noteworthy Practices
Service
T | » Total Enforcement Staff costs included total salaries for all police, RCMP, peace officers, or any other enforcement officers within a municipality’s
ota o 0 ; .
Enforcement 82.1% 14.3% protective services.
(23/28) (4/28) * The outsourced service percentage in this case refers to municipalities that contract their policing exclusively to the RCMP.
Staff * The majority of municipalities provided combined costs of CPO, RCMP, and Peace Officers.
Contract 100% » The majority of smaller municipalities contract out to Global Traffic Group for ATE services including education, training, signage, call center, court
Enforcement N/A attendance, equipment, human resources etc. Others use Conduent (formerly Xerox).
Staff (28/28) » Larger cities used this category to account for expenses used to cover the costs of Commissionaires.
Public 60.7% N/A » This segment focused on the identification of municipalities which perform public satisfaction surveys regarding traffic safety initiatives.
Satisfaction (17/28) » Only 7 municipalities completed surveys to gauge public opinion and satisfaction with traffic related enforcement practices.
. » Alarge portion of surveyed municipalities allocated additional ATE revenue to various traffic safety or community-enhancing initiatives.
Other Traffic 75% » Expenditures include infrastructure improvements, additional RCMP costs for smaller urban municipalities, contributions to community grants, safety
Safety N/A reviews, etc.
Investments (21/28) » Other miscellaneous expenditures that were identified in this segment were closely related to previous sections, such as costs for electronic signage,
automotive-related safety campaigns, ATE expansion costs, and general public safety improvements.
89.3% * Many responses did not meet the requested criteria. ATE contract, single-year, or estimated budgets were common in lieu of providing the detailed
Overall Annual N/A ; ; . ; ; ; o . i . o
Budget (25/28) overall annual budget. Due to wide variances in reporting, this segment may not provide reliable information for review. To resolve this, additional data

was sourced from Alberta Justice and Solicitor General regarding revenues disbursed to municipalities.
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MNP bartidpant Workbook - Manidal ATE Governance The final page of the workbook focused on analysis of how
LEEe Automated Traffic Enforcement Flemse SelectYour umicpatiy municipalities operate and govern their ATE programs.

Az part of the Automated Traffic Enforcement [ATE) program review, an asalysis of how musicipalities govers and operate their ATE program is being conducted. Please rezpond is Comments section.

Please specify if any additional information is being provided in response to the question in the form of another file or document. The tO plCS cove red are:

Response

Compiets Data] Parial Dats hiw ot Caprard _ N2m® OF File Supplied G + Traffic Safety Plans
) Traftic Safery Plun documencation - current panand . . T
Traffic $afety Plan (T3P deseription of how long lh::::mTSP has been { will be in ° M unici p al B u d g et fo r Traffl C S afety I n |t| atlves

Plunicipal Budget [Traffic Safety Initistives) e e e Gy ’P“‘i;i:;::';’jig ;;‘r‘;““‘ d M unici p al Ove ISl g ht

* ATE Operations

* ATE Information

Flesse describe the operationl structure of your ATE .. . . .
ATE Operations Frogram, |nclud|ngal::n\oct\:::::):;;n;lncr;:lfol|cc, contractors, Comment only. Please deseribe ° M unici p al VI ew on G u Id e | ines

Data ltem Description

Municipal Oversight arzight of yaur

Do youmake ATE program information (lacations, revenus,
ATE information - publically available? traffic afety investmentz] avaitable to the public? Comment only. Flease describe
Hovwdwhenihers?

— ~ — A summary of the aggregated responses for the remaining
guestions in this section of the workbook is provided on the
Comment only. Plescs deceribe fo”ow'ng page

Municipal view on ATE Guidelines
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Municipal Oversight

How does your municipal Council
maintain oversight of your ATE

program?

« The majority of municipalities
provide annual reports to their
Councils, who review ATE
usage, approve budgets and
funding, etc. In some cases, the
reports are submitted by the
ATE contract holder, or by local
police/RCMP.

« Other municipalities assign
representatives from within the
municipality, local police service,
and/or RCMP to oversee the
ATE program and provide final
approval on ATE zones and
operation.

ATE Operations

Please describe the operational
structure of your ATE Program,
including municipal departments,
police, contractors, and others as
applicable.

Approximately half of
municipalities have contracted
out the oversight of ATE devices
to either Global Traffic Group Ltd
or Conduent (formerly Xerox),
who provide and operate all
related services and resources
required for ATE usage.

The remaining municipalities
rely either on the RCMP or local
protective services to operate
and report ATE usage to the
police/RCMP representative or
Council.
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ATE Information

Do you make ATE program

information (locations, revenue,

traffic safety investments) available

to the public? How/when/where?

All municipalities make ATE
locations available to the public,
via any combination of
newspaper, radio, social media,
websites, email, and interactive
maps.

Although some municipalities do
share ATE revenues on their
website, many responses were
not clear regarding public
transparency of ATE revenues
and traffic safety investments.

Municipal View on Guidelines

Do the Alberta Automated Traffic
Enforcement Technology

Guidelines create any barriers or

issues with regard to current or
desired ATE governance or
operations in your municipality?

The municipalities take these
Technology Guidelines very
seriously, and would appreciate
increased direction and clarity
regarding specific expectations.

A common response is that the
Technology Guidelines restrict
municipalities from deploying
new technology to combat
issues including distracted
driving, noise bylaw violations,
pedestrian crossings, and school
bus passing infractions, as the
current Technology Guideline
only allows for the use of ATE
for speed and intersection
offenses.

|
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Municipal View on Guidelines

Do the Alberta Automated Traffic
Enforcement Training Guidelines
create any barriers or issues with
regard to current or desired ATE

governance or operations in your

municipality?

The very large majority of
responses stated that the
Training Guidelines do not
create any barriers or negative
effects for the municipalities.

Clarification of training hours
spent for qualification on specific
equipment and technology types
could be improved.
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Automated Traffic Enforcement (“ATE”) Technology and Training Guidelines are in place in Alberta to govern the use of ATE across the province. As part of the
ATE program review, Alberta’s ATE Technology Guidelines and ATE Training Guidelines were reviewed to determine the effectiveness of the guidelines, as they
relate to traffic safety improvements. These Guidelines were issued under Ministerial Order, as published by Alberta Justice and Solicitor General under Section
3.1 of the Alberta Police Act. The Guidelines provide the Solicitor General the ability to give guidance, and allow Alberta Justice to provide direction to the
municipalities who operate ATE programs.

As part of the guidelines review, the processes for government audits, as well as the financial disbursement model were considered and investigated. Further
detail regarding the audit process can be found on subsequent pages, and detail regarding the disbursement model is provided in Appendix | of this report.

This report includes what is currently working well, as well as opportunities for improvement in the future. In addition to information from interviews conducted

with the Public Security Division whose responsibility it is to administer these guidelines, analysis was completed based on available data from the following
sources:

» Results of 2013-14 and 2016-17 Solicitor General Audit Reports

» Provincial ATE Quarterly Reporting from 2009-2017

» Municipal Workbook responses from 28 Alberta municipalities that operate an ATE program
» Publicly available jurisdictional comparator information
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« The municipalities are compliant with regards to: organization, site selection, operational requirements and
considerations, public awareness, testing, monitoring, peace officers engaged in ATE, policy, and training resources,
as outlined in the ATE Technology and Training Guidelines.

 Alberta Justice and Solicitor General (AJSG) conducts audits of all municipalities that operate an ATE program in
Alberta (“the municipalities™), under direction from both the ATE Technology Guidelines and the ATE Training
Guidelines. No major issues have been discovered by AJSG as a result of the audits completed.

« Overall, the municipalities’ opinion of the guidelines is that clarity should be improved throughout both documents, the
technology guidelines impose barriers related to implementation of new and emerging technology, and the training
guidelines do not impose any barriers on operation of municipal ATE programs.

» The revenue disbursement model is effective in that the process is followed to distribute revenues to the Victim
Services Fund, the municipalities, and the province. Each municipality is assigned a vendor number and the money is
deposited from the province into the bank account the municipality designates.
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The following tables summarize successes and challenges that have emerged from reviewing the Technology and Training Guidelines. Each set of findings is
categorized by the corresponding guidelines section and requirement that they relate to.

Alberta Guideline Requirement What is Working Well Challenges

Organization

Site Selection
Criteria

Operational
Requirements and
Considerations

Responsibility for the operation of the automated traffic enforcement
program shall rest with the police service of each jurisdiction,
including: ensuring enforcement is conducted in accordance with
local Traffic Safety Plans, directing at which sites automated traffic
enforcement is to be used, and setting periods of operation and
duration of enforcement.

Automated traffic enforcement technology sites will not be selected
randomly — one or more of the [approved justifications] must exist
before automated traffic enforcement is used at a specific site.

Each automated traffic enforcement location must have a
corresponding ‘Site Assessment’ document issued by the police
service of the jurisdiction showing why the location was selected and
how it relates to traffic safety.
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AJSG validates Traffic Safety Plans and Site Assessments
though interviews with each municipality’s police service as
part of the audit process. In the most recent audit cycle, all
municipalities were found to be in accordance with the
guidelines in this area.

In 2017, over 99% of quarterly reported entries included at
least one of the approved reasons for using ATE at a specific
site.

Approximately 40% of municipalities consistently report 2-3
of the approved reasons per entry, which is above and
beyond the requirement.

Findings within the most recent audits concluded for each
municipality that the appropriate identified police service
representative is maintaining review and approval of site
assessments, every 3 years for speed locations and every 5
years for intersections where ISD is deployed.

In the opinion of some of the municipalities, the technology and
training guidelines are lacking clarity throughout, and specifically
regarding definitive descriptions on the approval of new equipment.

Approximately 35% of municipalities never report more than one of
the approved reasons per entry. History of Speeding is the most used
reason for deploying ATE at a specific site, and Construction Zone
was very rarely used as a reason.

There is slight misalignment between the guidelines and the reporting
template: while high pedestrian volumes is listed under site selection

criteria in the guidelines, it is not an option in the suggested quarterly
reporting template.

There is a lack of clarity regarding requirements for Site
Assessments. Municipalities have created documents with a wide
range of justifications, level of detail, and complexity.

Police Detachment Commanders are not always aware that they have
the authority to change ATE locations, based on their municipality’s
TSP, collision data, or other relevant data. This issue is compounded
in rural areas where there tends to be high turnover in the role. AJSG
has been focused on education to resolve this issue, and it was
addressed in the 2016-17 audit cycle.
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Section

Public Awareness

Testing for
Intersection Safety
Devices

Monitoring

Alberta Guidelines Requirement

A key element to the success of any enforcement practice, including
the use of automated traffic enforcement technology, is the
implementation of a strong public awareness campaign.

All significantly new technology should be reviewed and accepted by
Alberta Justice and Solicitor General before being implemented for
use within a municipality.

Existing automated traffic enforcement technology sites must be
advertised on a monthly basis.

Intersection Safety Devices shall be tested at minimum every 30
days by a tester appointed under the Traffic Safety Act. A tester of
an intersection safety device will not be considered for appointment
under the Traffic Safety Act until he/she provides the appropriate
Alberta Transportation employee suitable documentation from the
device manufacturer demonstrating that the tester is competent in
the inspection and testing of the intersection safety device.

Each enforcement agency shall collect data on the use of
automated traffic enforcement technology. The data will be collected
monthly on each site and reported quarterly to Alberta Justice and
Solicitor General.

At a minimum, the data collection shall provide information as
outlined in Appendix ‘A’.

All traffic enforcement technology data generated by ATE will be
retained by the enforcement agency for a minimum of ten (10)
years.
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What is Working Well

Municipalities are compliant with the minimum standards of advertising and
signage, according to the quarterly reports and audit results.

In cases where this requirement is not met, AJSG will suspend the
municipality’s ATE program pending proof of compliance. In each case,
device manufacturer information is reviewed by AJSG, a Senior Crown
Policy representative from a legal perspective. Consultations are completed
with Alberta Transportation, Office of Traffic Safety, and engineers to
ensure thorough review.

Municipalities monitor and collect data to align with the requirements as set
out in the guidelines — data is reported quarterly and often summarized
annually. In cases where reporting is not completed in a timely manner,
Alberta Justice and Solicitor General have followed up and received the
unsubmitted data.

A reported 480 million vehicles were monitored in 2017 which lead to
approximately 1.5 million speed or red light offenses (0.6% of monitored
vehicles)

Through the most recent audit cycle, all 28 municipalities were found to
retain files for the required minimum of 10 years, relating to the categories
of returned violation notices, convicted in absence, monthly stats, electronic
stats, personnel files

|
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Challenges

Some of the municipalities would appreciate more
details on what is expected for advertising to the public,
and clearer details on expectations of intersection
signage.

This section of the guidelines is organized in a
confusing way — the requirements for new technology
do not seem to fit under the Public Awareness section.

There are cases where the automatic computer testing
could fail, leading to lower confidence in ISD accuracy
than manual independent verification.

Although quarterly reports are consistently submitted
and collected, the format in which reporting is
completed is not entirely consistent (some ATE
technology does not allow for the transfer of data onto
an Excel Spreadsheet). This leads to additional effort in
compiling and analyzing data, and may lead to
inconsistent data due to misunderstanding of what
exactly is being requested.
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Section

Peace Officers
Engaged in ATE

Policy and
Instructor
Qualification

Training
Resources

Alberta Guidelines Requirement

The Public Security Division, at the direction of the Minister of
Justice and Solicitor General, may conduct audits to ensure
compliance with these guidelines.

Automated traffic enforcement technology operators [must]:

1.  Successfully complete a minimum of 40 hours of training with
qualified instructor covering the use and operation of
automated traffic enforcement technology

2. Under a qualified instructor, successfully complete a
recognized Radar and/or Laser Operator’s Course obtaining a
certificate upon completion.

3. Inthe event the enforcement agency changes the make/model
of equipment in use, the operators must obtain updated training
specific to the new make/model from a qualified instructor to an
established standard.

4. The operator must be aware of, and adhere to, existing
Provincial guidelines governing the use of automated traffic
enforcement in Alberta.

There are private agencies as well as police services within this
province that are able to deliver the standard level of training
detailed in these guidelines.

The Public Security Division [of AJSG] will review the submission by
the employer to ensure that the curriculum meets provincial
standards prior to any designations being issued under alternate or
newly created training.
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What is Working Well

The decision to conduct audits increases the accountability of municipalities

and ensures requirements outlined in the guidelines are being met.

Policy is reviewed as part of the AJSG audit process. All municipalities’

policies were found to be in compliance with the guidelines, and few
municipalities were suggested minor improvements to update policy
sections based on provincial leading practices.

Overall, the municipalities do not feel that there are any unreasonable
barriers imposed on their ATE programs as a result of the training
guidelines.

|
Tanlus MNP

Challenges

There is room for improvement in organization and
clarity of the guidelines. Some requirements, including
this one, seem out of place which leads to confusion
and misunderstanding. This hold true from a
compliance perspective, as the audit process would
benefit from concrete requirements and expectations
on which to base the audits.

This section of the training guidelines may not provide
enough detail regarding requirements of the
municipalities. Clarification of training hours spent for
gualification on specific equipment and technology
types could be improved.

There has been at least one incident in which a
municipality’s ISD testers were not properly appointed.
The program was suspended pending resolution, but
situations similar to this can cause large potential risks
for the province.
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A jurisdictional scan was completed to compare and contrast Alberta’s ATE governance and operations under the Guidelines to the neighboring provinces.
Western provinces were researched based on the categories set out in Alberta’s Guidelines. Findings were compiled for British Columbia, Saskatchewan, and
Quebec, based on the following:

. ATE programs do not exist in the Eastern provinces or the Territories,

. Manitoba was excluded because ATE is only operated in Winnipeg,

. There was very limited publicly available information for Ontario’s past ATE program governance.

The findings of this high-level jurisdictional scan can be found on the following pages.
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Section

Alberta

Saskatchewan
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Organization

Site Selection

Operational
Requirements

Communities policed by the RCMP under a municipal
policing contract, or with their own police service have
the ability to use ATE technologies within their
municipal boundaries, while adhering to Alberta ATE
guidelines. The municipality is responsible for the
establishment and operation of an Automated Traffic
Enforcement Program, which will ensure enforcement
is conducted in accordance with local Traffic Safety
plans, directing which sites ATE technology is used,
and setting periods of operation and duration of
enforcement.

ATE guidelines provide a list of criteria, of which one
or more must exist in order for ATE technology to be
implemented at any given site. Many of these criteria
require an identifiable, documented history of
collisions, speeding problems, or offenses. Unless
approved by the Government of Alberta on a case-by-
case basis, the use of automated enforcement is
limited to intersection and speed-related offenses.

Outside of intersections, ATE technology must have a
human operator on site — unless approved by the
Government of Alberta for areas of special safety

needs or for other exceptional circumstances.
Additionally, each automated enforcement location
must have a corresponding ‘Site Assessment’
document issued by the police service of jurisdiction
showing why the location was selected and how it
relates to traffic safety.

The use of photo radar, red light cameras, and
other ATE devices is governed by
Saskatchewan Government Insurance (SGI), a
provincial crown Corporation. SGI assumed
responsibility from the province’s Department of
Highways in the mid-1980’s for most road safety
legislation, regulations, programs, and policies.
In 2015, SGI implemented the Photo Speed
Enforcement Pilot (PSEP), a two-year, $4.5
million contract to install and monitor the
province’s first ATE devices. The program
continues to operate to this day.

Cameras exist on the Highway 1 and 9th
Avenue intersection in Moose Jaw, Circle Drive
in Saskatoon, Ring Road in Regina, and select

school zones within each of these cities. The
locations chosen are high speed, high traffic
volume and high-risk locations, where having an
enforcement officer on the side of the road is
very dangerous. School zones are selected by
municipalities and their police services.

The photo speed enforcement pilot program
uses automatic devices. The high-speed nature
of the selected corridors are not conducive to
having operators controlling the cameras. In
order for a speed monitoring device to be used,
official signs in each direction of travel must
indicate the use of such a device to motorists.
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BC

In 2003, the Enhanced Traffic Enforcement Program
(ETEP) was created as a partnership between Police
Services Division, the Insurance Corporation of BC
(ICBC), and the RCMP to augment existing traffic
enforcement resources and target road safety issues
within the province. To this end, ETEP agreed to
provide funding to the operation of 140 automated red
light camera sites through the Intersection Safety
Program, and created the Integrated Traffic Camera
Unit (ITCU) to oversee this initiative. Ticket revenue
generated from this program is distributed among B.C.
municipalities to enhance their policing and community-
based public safety programs.

Red light cameras are installed at B.C. intersections
that experience a high rate of serious collisions. A team
of experts, comprising of RCMP, local police services,
ICBC, and engineering and traffic safety specialists,
helped select B.C's highest-risk intersections. Site
selection was based on where cameras would be the
most effective in reducing serious crashes and
fatalities. Site selection is based on type, severity, and
frequency of collisions at a given location. The
committee that determined these locations was
recognized for creating an international best practice for
red-light camera site selection criteria.

No publicly available provincial equivalent to this
section of the Alberta Guideline could be identified.

Quebec

In August 2009, the commissioning of 9
photographic speedometers and 6
photographic traffic control systems marked
the beginning of the Phase 1 deployment of
automated control devices, overseen by the
Ministry of Transportation. In October 2015,
the deployment continued with Phase 2,
corresponding to the commissioning of 36 new
automated control devices, 17 speedometers
and 19 photographic traffic control systems.

Potential photographic traffic control system
sites are proposed by municipalities in
partnership with their police departments.
Municipalities present the sites to a panel
including the Minister of Transport and Minister
of Public Security. Sites selected can include
public roads, school zones, or construction
sites. Locations are chosen based on criteria
including the number of collisions caused by
speeding or red light violations, and the level
of safety risk police have with traditional
enforcement.

No publicly available provincial equivalent to
this section of the Alberta Guideline could be
identified.
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BC Quebec
Opgratloqal Due to a high percentage of deaths and serious
Considerations I:ﬂgg:i&i“;ﬁe?;’ dcg\'::zg’s”\fvg‘r::ﬁ‘;ggﬁ:gtﬁﬁln No publicly available provincial equivalent to The entirety of BC’s 140 ATE devices are No publicly available provincial equivalent to this
for Intersectional Alberta to record evidence related to both speed and this section of the Alberta Guideline could be located in intersections as red light cameras (as section of the Alberta Guideline could be identified.
Safety Devices red light infractions in an effort to encourage safe elEmEe [PEE Gl e (R Eaien SRED Preslenn)
driving habits.
During the implementation of Phase 2 deployment of
Permanent signs shall be posted on primary access IMDEIEPIIE (Elite Sl ‘device_s, iz sy .Of
roads entering municipalities that use automated traffic . ) ULCTS el f”r!ded IR L e pubhc
enforcement technology, alerting the public that ATE _Dunng the f!rst three mon_ths of_ PSEP, SGI _ _ thrpugh multi-media advert_lsement, a two minute
technology is used as a speed and red light issued warnings to offendlng drivers caqght Camera Iocathns across the province are video pos?ed to the websites of the Ministry of_
enforcement tool in the municipality. Any new ATE site by ATE d_ewces rather thi_an flnes. In addition, detalle_d on an interactive map on the I_CBC Transportation, Quepec 511, Quepgc Automobile
Public will be advertised on local media fdr a period of three traffic signs that clearly indicate the use of W(_absﬂe, signs are po;ted at intersections Inst_Jr_ance Corporat_lon, and municipal partners
months orior to enforcement. and a four-week photo speed e_nforcemgnt are po'_sted at ATE advising drlvers_ of red light cameras, and thg descrlplng th_e operation (_)f the technology, a press
Awareness tamiliari tp iod will take bl here ‘warni sites. Further information, including camera Road Safety Unit of the ETEP measures public  release indicating the location of each device, and the
ngﬁnzelz’n;ai\”lgz ?Sesr:; d\?rq plz CZ zfaf(i;r?evsv E:(eist\m er,:r‘;'gE I_ocations_, ticketing statistics, ticI_(et payment awareness and support of traffic enforcement distribution of a digital toolbox containi‘ng adv_ertising
technology sites must be advertised 6n a monthly mfonjmatlon, and a cqmprehenswe FAQ are through independent surveys. elemgnts for partners to use on t_helr _wepsﬂ_es.
basis by notifying local media and posting on an available to the public via the SGI website. The Mlmstry of Transport also requires |nd|_cat|0n of
established website, where possible usage via road signs, and provides interactive maps
' ' for red light cameras, stationary, and mobile photo
radar locations.
Intersection Safety Devices are tested at minimum
every 30 days by a tester appointed under the Traffic ATE systems perform self diagnostics at
Safety Act. A tester of an intersection safety device will start-up to ensure that they are operating No publicly available provincial equivalent to this
. not be considered for appointment under the Traffic correctly. They are tested and certified before section of the Alberta Guideline could be No publicly available provincial equivalent to this
Testmg Safety Act until he/she provides to the appropriate leaving the factory to meet the standards of a identified section of the Alberta Guideline could be identified.
Alberta Transportation employee suitable speed instrument. The cameras are checked ’
documentation from the device manufacturer on a daily basis, to ensure they are
demonstrating that the tester is competent in the functioning properly.
inspection and testing of the intersection safety device.
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Section Alberta Saskatchewan BC Quebec
As the ticketing and monitoring vendor
Each enforcement agency shall collect data on the use )
of automated traffic enforcement technology. The data contracteq 5 .SGI’ Cmnel et (NE fi2s 2 . . . . .
. . will be collected monthly at each site and reported stores ticketing gnd camera data, and No publl_cly available provmm_al e_quwalent to this _ _ - _ _
MOI’lItOI’Ing rerly to Alberta J t'y d Solicitor G P LAl uploads offending documents to the section of the Alberta Guideline could be No publicly available provincial equivalent to this
qlt‘gﬁi: )én?orce?r:eit tu;clrtl:r?o?c:]gy d‘;t';' gt;ne?;ti r;\ 'by applicable police service .fOI.' review. During identified. section of the Alberta Guideline could be identified.
Automated Traffic Enforcement will be retained by the ;:'j gégzzzisﬁléng;ttwg ;Laézisélfr?r;r;rr]eggdseg |
enforcement agency for a minimum of ten (10) years. .
website.
Peace Officer Appointments allowing the use of
Peace Officers Automated Traffic Enforcement Technology may contain, No publicly available provincial equivalent to No publicly available provincial equivalent to this
Engaged in as a condition of that appointment, a clause requiring this section of the Alberta Guideline could be
gag compliance with Provincial Automated Traffic
ATE Enforcement Guidelines and Provincial Automated

section of the Alberta Guideline could be
identified.
Traffic Enforcement Training Guidelines.

No publicly available provincial equivalent to this
; o section of the Alberta Guideline could be identified.
identified.
Alberta’s ATE Guideline outlines training requirements Police officers are highly trained in the use of
for the use of ATE technologies by police, provides Radar and Laser speed detection The Road Safety Unit in partnership with the No publicly available provincial equivalent to this
Training qualifications for instructors to deliver radar or laser technology, and are equipped with the latest Justice Institute of BC ensures that officers have section of the Alberta Guideline could be identified.
training to operators, and regulates the availability of tools of the trade to effectively perform their access to advanced traffic enforcement training.
applicable training resources. duties.
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Alberta Justice and Solicitor General audits all municipalities that operate an ATE program. There have been two audit cycles, beginning in Q3 of 2013 — the first
completed in 2013/14 and the second completed in 2016/17. It should be noted that because there is no provincial legislation for ATE, there is also no provincial
legislation that outlines audit procedures for ATE. As the large majority of municipalities utilize peace officers, there may be additional related audits which are
completed under the Peace Officer Act.

The audit process reviews the following for each municipality:

Explanation of the municipal program’s history

Conventional vs. ATE enforcement statistics by tickets issued

Program and equipment overviews

Policy, Reporting, Training, Signage, File Retention, and Public Complaints review

Interviews with key program management personnel and an ATE operator

Examination of program documents such as policies, site assessments, traffic safety plans, and other administrative and operational documents
Opportunities for improvement

Conclusions and Recommendations to address opportunities

No major issues have been discovered by AJSG as a result of the audits completed since 2013.
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There exists a level of complexity in the revenue disbursement model, as initial violation amounts — which are based on legislated fines dependant on the

number of kilometers driven above the speed limit — could increase because of a penalty for late payment, or decrease if the fine is argued down with a
prosecutor or in court.

To every ticket, a 15% victims services surcharge is applied, which goes directly to the Victim Services Fund. This fund compensates victims of crime, although
not necessarily traffic-related crimes or collisions. The Justice division of AJSG administers the court process, the fine collection, and the fine revenue
distribution processes. For this, the province retains 26.67% of the remaining revenues if the violation is paid on time. If the payment is late, an additional fee of
$20 or 20% — whichever is greater — is applied to the violation amount, and the entire amount is retained by the province to cover additional administrative costs.
The municipality that issued the violation receives 73.33% of the violation amount. This money is unrestricted, so the municipality has discretion regarding how it

is spent, which may include ATE program costs, traffic safety investments, or unrelated expenditures. Disbursements and adjustments between the province and
the municipalities are handled on a monthly basis by AJSG.
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5. Victim Services Fund

1. 2. 3.
Violation Victim Services Punctual Payment
Amount Surcharge Amount

6. Municipal Revenue

4

Late Payment Fee > 7. Provincial Revenue

1. Violation Amount: For illustrative purposes, the graphic above follows the disbursement of a $100 ATE violation.
2. Victims Services Surcharge: 15% of the violation amount is added on to the violation amount, to be added to the Victim Services Fund.
3. Punctual Payment Amount: There is an allowed amount of time for payment of a violation, and after that period, the late payment amount is incurred.

4. Late Payment Fee: If the violation is not paid on time, a penalty of $20 or 20% (whichever is greater) is added to the initial violation amount. This fee covers processing costs which are incurred provincially,
therefore the fee associated with late payments is retained by the province.

5. Victim Services Fund: This is a legislated, restricted account used to compensate victims of crime and fund victim rehabilitation programs, not necessarily directly related to traffic incidents.

6. Municipal Revenue: 73.33% of the remaining balance after payment to the Victim Services Fund is disbursed to the municipality that issued the violation, to pay for costs of operating the program. The
destination account is not outlined in legislation, and is placed at the discretion of the municipality.

7. Provincial Revenue: 26.67% of the remaining balance after payment to the Victim Services Fund is retained by the Province, under legislation, and is directed to general revenues. These monies cover the
costs of ticket processing, court proceedings, and collection of fine payments. The entire late payment fee (if applicable) is retained by the province to cover additional administrative costs.
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APPENDIX D — COLLISION DATA ANALYSIS
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Executive Summary

1. Methodology and Limitations
2. Study Findings
3. Study Recommendations
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Research Introduction & Overview

« The intent of this analysis was to test the effectiveness of ATE use in the province on collision rates and its overall effectiveness as a traffic safety
tool compared to other forms of traffic safety investment and non-ATE enforcement. The analysis intended to map the overall traffic safety
strategies and investments from municipalities (ATE users and non-ATE users) against the improvement they’ve seen in traffic safety. Overall, the
analysis shows the use of ATE has impacted collision rates in the province. However, due to data limitations, primarily regarding municipal traffic
safety investment, the comparison between the effectiveness of ATE compared to other forms of traffic safety remains unclear.

Methodology and Limitations

« We conducted basic analyses and regression analyses of collision rates in the province for the year-over-year changes in overall collision rates,
collision severity and collision types

» For all analyses we examined the overall use of ATE, the use of ISD’s and the use of Mobile devices
« For all investment analyses we looked at same year impacts on collision rates, as well as a 1-year lag

« Due to data limitations, the analysis did not indicate a comprehensive view of how municipalities are investing in traffic safety. The current analysis
relies on self-reported results from municipalities. Some municipalities indicated that further refinement of their expenditures could be offered with
more time. Some capital and operating expenditures are likely absent from the existing data, and some may include non-traffic safety expenditures
that have not been removed.

« The location data form the eCollision data set was not usable, based on data input challenges. While the municipal name data was cleansed, we
were unable to cleanse or use specific intersection location data. This meant the analysis was unable to determine collision rates at different
intersections or road types, as was the initial goal. As such, all analysis was conducted at a municipal level.

« The analysis used several Ontario municipalities as comparators for larger municipalities who did not use ATE, which were not available for larger
sized municipalities in Alberta. However, differences in collision data made comparison difficult and potentially impacted the results (There were
significantly lower collision rates in Ontario and it appears that less serious collisions are less likely to be reported)
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Findings of the Data Analysis

« Our analysis is aligned with existing research in its finding that the use of ATE does have a meaningful statistical relationship with
reducing collision rates, though its impact is relatively small (Approximately 1.4% of the observed reduction in provincial collision rates
can be explained by the use of ATE)

« The analysis aligns with existing research that ATE does have a meaningful statistical relationship with reducing severe collisions

— This relationship was observed with the limited sampling of larger municipalities, which excludes less populous municipalities that
had no instance of fatal (severe) collisions within their boundaries.

« Given the data available, the analysis does not definitively confirm or deny other research findings that ATE can change collision
patterns. We did not observe a statistically meaningful relationship regarding side angle collision patterns at a municipal level (other
studies have generally focused on specific intersections or locations)

« The data does suggest a higher level of rear-end collisions occur with ATE. We observed a statistically meaningful relationship between
the use of ATE and an increase in rear-end collisions.

— This pattern was even stronger for the use of ISD’s. The relationship of overall ATE use to increased rear-end collisions is likely due
to the large use of ISD’s, as Mobile devices actually showed a meaningful impact on reducing rear-end collisions at a municipal level

« Our analysis did not confirm or deny any meaningful relationship between the criteria selected by municipalities to justify ATE and
traffic safety. The analysis examined the type of criteria selected, as well as the number of criteria selected (i.e. only 1, 2, 3)

« The case study analysis of municipal traffic expenditures generally indicated that studied municipalities are reasonably reinvesting ATE
revenue, and that investment in traffic safety correlates to a reduction in collision rates. However, data issues limited the analysis of
municipal traffic safety investment.
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Recommendations from the Data Analysis

«  Conducting additional data analysis on municipal traffic safety investment would provide additional insight into how municipalities are investing ATE
fine revenue and what areas of traffic safety investment have the largest impact on collision rates and collision severity.
— The case studies identified municipalities are generally investing fine revenue in traffic safety and their investments are impacting traffic safety,
however we had a limited sample with incomplete data.
— Incorporating comprehensive municipal investment data into the study could identify meaningful insight into traffic safety investment programs
and ATE enforcement programs to inform ATE guidelines.

Incorporating more specific location data for individual intersections or road segments would provide additional insight into ATE’s impact on collision
rates, collision types and collision severities directly where it is being used. The current analysis examines changes in collisions at a municipal-
level, which is useful for determining overall driver behaviour change, but a more targeted analysis of specific road locations could identify
additional insights of ATE’s direct impact on traffic safety where it is used.

— Significant data cleansing of existing eCollision data would be required to conduct this analysis of historical collision rates. It may be more
reasonable to conduct additional analysis that focuses on specific locations in the future, so cleansing past data would not be required

« Areview of the selection criteria used for deployment reasons would be valuable, as the analysis found no significant impact between the
deployment reasons used (or number of deployment reasons used) and collisions. Adjusting the deployment reasons available, or how they are
selected may provide an opportunity to ensure deployment reasons have a more meaningful impact on traffic safety

«  The analysis highlighted the difficulty of collecting municipal traffic safety investment information. AT should work with Municipal Affairs to explore
how it can obtain standardized, consistent information from municipalities of their traffic safety investment as a part of their regular reporting

— The collection of comprehensive traffic safety investment should include capital and operating investment in public education, staff training,
signage, ATE enforcement, other enforcement staffing, other traffic calming measures, and any other traffic safety spending

« The analysis highlighted challenges with the current eCollision data quality, primarily regarding locations. The challenges appear to be during data
entry from reporting agencies. AT should explore how it can work with those agencies to improve data entry to ensure cleaner eCollision data that
would provide additional value for being able to focus in on specific location, as identified above.
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Methodology Overview

1. General Methodology Overview
2. Limitations and Additional Notes
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Data Overview:

* Alberta Transportation eCollision data — Person and Obiject Files (2007-2016)

» Alberta Justice and Solicitor General ATE Audit Summary Analysis (MNP) with camera hours and criteria (2009-2017)

* Alberta Justice and Solicitor General ATE Audit Summary Analysis (MNP) & JOIN Revenue Reports

« Municipal Financial Information System (Alberta Municipal Affairs)

* Municipal ATE Expenditure collected Workbooks

* Municipal Non-ATE Expenditure collected Workbooks

« Ontario Ministry of Transportation Road Safety Reports (2010-2014)

« The eCollision data was cleansed by consolidating municipal name variations and consolidating collisions with multiple objects and persons into
a single collision

« The AJSG ATE Audit Summary Analysis summarized all camera hours and identified likely ISD devices based on the reported characteristics of
the device (i.e. devices that stayed in the same location for an entire day, or for multiple days were determined to be likely ISD devices)

Collision Data Analysis Calculations
« Basic Analysis of Collision trends including:
« Year over Year change in Collision Rates
* Year over Year change in Collision Severity Proportion
« Year over Year change in Collision Type Proportion
« Regression Analysis of:
« Use of ATE vs. Change in Collision Rates
« Camera hours of ATE vs. Change in Collision Rates
« Camera Hours of ATE vs. Collision Rates per 10,000
« Change in Camera hours of ATE vs. Change in Severity Proportion
« Camera Hours of ATE per 10,000 vs. Severity Proportion
« Camera hours of ATE vs. Collision Type Proportion
* Regression Analysis has been run on all municipal groupings and on ISD and Mobile device hours in addition to Total Camera Hours of ATE
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Revenue Study Analysis Calculations:

* Basic Financial Analysis of Revenue trends:
* Avg Ticket Revenue received per year (all sizes)
* Avg Ticket Revenue change per year (all sizes)

+ Case Study Regression Analysis of:
« Traffic Safety Spend vs. Collisions per 10,000
+ Traffic Safety Spend (1 year lag) vs. Collisions per 10,000
* Ticket Revenue (1 year lag) vs. Traffic Safety Spend
* Ticket Revenue (1 year lag) vs. Total ATE Spend
+ Ticket Revenue (1 year lag) vs. Total Expenses
* Ticket Filings (1 year lag) vs. Total Expenses
+ Ticket filings 1 year lag vs. Total Traffic Safety Spend
* Change in Ticket Revenue vs. Change in ATE Spend
* Change in Ticket Filings vs ATE Spend
* Change in Collision Rates vs. Change in ATE Spend

Site Selection Criteria Analysis: Regression analysis of:
* Deployment Reasons vs. Collision rate per 10,000
* Deployment Reasons vs. Change in Collision rates
* Number of Deployment Reasons vs. Change in Collision rates
* Number of Deployment Reasons vs. Collision rate per 10,000
+ Deployment reasons were grouped into the following categories: Historical deployment reasons, Situational deployment reasons, Subjective
deployment reasons, Blank deployment reasons, and Other deployment reasons
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Research Limitations:

Limited Traffic safety spend data provided by ATE municipalities

No Traffic safety data provided by Non-ATE Municipalities

Ontario comparators skew comparison buckets(Significantly lower Collisions per 10,000)

The control group for large cities (Ottawa) has significantly different collision statistics, and may be skewing results. Individual case studies on
Edmonton, and Calgary have been included to show a micro-level relation between ATE usage and collisions

Limited severe collisions in smaller Non-ATE jurisdictions skews analysis

Further Research Refinement:

Enhanced data on municipal expenditures is required to analyze traffic safety investment — the current analysis relies on self-reported results
from municipalities, supplemented with existing Municipal Financial Information & Statistics information through Alberta Municipal Affairs, where
reasonable to do so. Some municipalities indicated that further refinement of their expenditures could be offered with more time. Some capital
and operating expenditures are likely absent from the existing data, and some may include non-traffic safety expenditures that have not been
removed.

Enhanced data will allow for the analysis of what types of traffic safety investments impact traffic safety, providing guidelines for individual ATE
programs

Additional Notes/Assumptions:

Municipalities have been grouped to determine trends in varying sized jurisdictions: Large City (750,000 — 1,000,000), Mid-Large City (30,000 -
150,000), Small-Mid City (10,000 - 30,000), Small Town ( 0 — 10,000)

Population (As listed from Municipal Affairs Alberta) has been used as a proxy for traffic growth

All data has been included for analysis purposes unless otherwise identified

Analysis where strong outlier data has been removed and a statistical significant correlation has been identified, are marked “Likely”.

Analysis that does not have any statistical significance (P-Value <0.05) are marked “Unclear”
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Safety - Collision Data Analysis
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« As a supporting analysis of the ATE program review in Alberta asking: “Is
Automated Traffic Enforcement (“ATE”) being used effectively to affect
traffic safety?”, the study broke this question down into 4 sub-questions
Informed by the findings of the literature review:

1. Has ATE decreased collision rates in the province?

2. Has ATE reduced fatalities or impacted the severity of collisions?
3. Has ATE changed the patterns of collisions in the province?

4. Is there a difference between ISDs and mobile photo radar?
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1. Has ATE decreased collision rates in the province?

Average Yearly Collisions per 10,000

Use of ATE vs. Change in Collision Rate Residents ATE vs. Non ATE
Municipal Grouping Or Intensity of ATE vs. Collision Rates 400
Total Yes (2 = -.014) Yes 0
(p-value = .027) 290
200
Large City Unclear No

150
Mid Large City Yes (r2=-.084) Yes (p =.011) 100
Small Mid City Unclear No >
0

SmaII Town Unclear No 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

== Non ATE ATE eeoeeeee Linear (Non ATE) Linear (ATE)
“Unclear” indicates that there is no statistical relationship; that is, any cause and effect relationship between the variables appears to be random.

Key Takeaways / Statistical Analysis:
* Overall, the use of ATE does show an impact on collision rates, though the level of impact is somewhat limited. At a provincial level, the
correlation between the use of ATE and collision rates declining is weak, but is statistically significant based on regression analysis.
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2. Has ATE reduced fatalities or impacted the severity of collisions?
Camera Hours vs. Severity Proportion

Municipal Grouping : _ Severe Collision Proportion by Camera
Fatality Hours per 10, 000

Alberta Likely Yes Yes 0.01400
(r?=-.053) (r?=.038) (r?=-.038) o
(p=.017) (p=.0004) (p=.0004) 001200
0.01000 °
Large City Unclear Unclear Unclear
(750,000 — 1,000,000) 0.00800
[ J
Mid Large City Unclear Unclear Unclear 0.00600 | o ¢
(30,000 -150,000) ’ ¢
0.00400 8.8 o
Small Mid City Unclear Yes Yes Q’, ° ¢
(10,000 - 30,000) (r?=.031) (r*=-.030) 0.00200 [ g eees 3 S °
(0=.045) (0=.049) oo e s
0 5000 10000 15000 20000 25000 30000 35000 40000
Small Town Unclear Unclear Unclear -0.00200
(0 — 10,000)

“Unclear” indicates that there is no statistical relationship; that is, any cause and effect relationship between the variables appears to be random.

Key Takeaways / Statistical Analysis:

* The analysis uses the same ranking scale of collision severity as the eCollision object file data: Fatality collisions = Severe, Injury collisions =
Moderate, Property Damage Only collisions = Minimal

» Despite reducing collisions, ATE does not appear to be impacting the proportion of severe (fatal) collisions

« Large number of small municipalities with zero severe (fatal) collisions, who also tend to not have ATE, may be skewing results. Adjusting by
removing municipalities with no severe collisions, ATE does show a reduction in collision severity and is statistically significant at a provincial level.

» Low severity (Property Damage) collision proportions have been reduced with ATE and is statistically significant at a provincial level
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Rear End Proportion by Camera Hours per 10,000

Safety: Collision Data

3. Has ATE changed the patterns of collisions in the province?

Camera Hours vs. Collision Type 0.4
Municipal Grouping Proportion 0.35 . ° : .....................
Rear End Side Angle 03 o o e
K S SR i
Alberta Yes, (r°=.113) Unclear 0.25 ®  gfee Ve e . ® °
(p=5.56E12) 8 . .l
02 K R2....”
Large City (750,000 — 1,000,000) Unclear Unclear % °
0.15
Mid Large City (30,000 -150,000) Unclear Unclear o °
Small Mid City (10,000 - 30,000) Yes, (r’=.077) Unclear 0.05
(p=.0003) e o
0e
Small Town (0 - 10,000) Unclear Unclear 0 5000 10000 15000 20000 25000 30000 35000 40000

“Unclear” indicates that there is no statistical relationship; that is, any cause and effect relationship between the variables appears to be random.

Key Takeaways / Statistical Analysis:

* Rear end collision proportions do appear to increase with the use of ATE. At a provincial level there is a positive statistically
significant correlation.

« There may be a small impact on side angle collisions, though only large cities show a reasonable correlation, and it is not
statistically significant
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Safety: Collision Data

4.

Is there a difference between ISD’s and mobile photo radar?

Some — Statistical significance and
correlation in certain size categories but

i | ChangeObserved? |
Intersection Devices Mobile Devices not overall.

Overall Collision Rate Some Some Weak — Statistical significance and
correlation in all size levels, but the

Change Observed?

Collision Severity Weak Some correlation is weak.
Collision Type Limited (Some — for Limited (Some — for Limited — N isticallv sianifi
rear-end) rear-end) imited — No statistically significant

correlation in any size level.

Key Takeaways / Statistical Analysis:

The use of mobile devices and ISD devices both have “Limited” results for reduced collision rates at a Provincial level, but there is greater
significance at different municipal size categories (hence the “Some” scoring)
Mobile devices have some impact on collisions at a provincial level (r?=-.042) (p=.0002)
ISDs have an impact on moderate (injury) (r?=.039) (p=.0003) and minimal (property damage) collisions (r=-.039)(p=.0003) at all size levels, but
there is no identifiable relationship to severe (fatal) collisions
ISDs have a slightly larger impact on increasing rear-end collisions than all camera hours (r°=.131) (p=7.7E1%)
o Mobile devices have a significant relationship reducing rear-end collisions (r>=-.015) (p=.012) (though not observed for smaller
municipalities)
ISDs and mobile devices have an unclear impact on side angle collisions
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Revenue

1. Municipal Revenues Breakdown
2. How Revenues Are Spent — Municipal Case Studies
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- _ ISD Usage (% of AVG Revenue AVG Revenue PROVINCE_WIDE FINE
Municipal Grouping Total Camera er municipalit Increase (2013- REVENUE
Hours) P paiity 2016)
Province 93.28% $2.76 Million 11.52% 2 oot
Large City 96.05% $39.1 Million 10.07% =
(750,000 — 1,000,000) $60 =
Mid Large City 91.64% $1.55 Million 24.18% v =
(30,000 -150,000) N —
Small Mid City 83.00% $781 Thousand 5.93% o
(10,000 - 30,000) FINE REVENUE PER
Small Town 0% $510 Thousand 19.72% CAPITA
(0 -10,000) 545,00
Key Takeaways / Statistical Analysis: o
$30. =
* There have been consistent increases in overall fine revenue collected (at all 5288 =
municipal size levels) as well as consistent increases in fine revenue iiggg =
collected per capita $10.00 %
» There does not appear to be significant differences in the fine revenue $5.00 =
increases between municipalities that use more or less ISD’s & 2013
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* Revenue data was provided for each municipality by Alberta Justice and
Solicitor General

— The information provided reflects only what was reported by municipalities

— Values listed as “Not Available” either indicate that the category did not have a reported
value in the reports provided for the review, and therefore this information was not
iIncluded in the analysis of any future data

« ATE camera hours were used as a measure of reporting in the table to follow,
as well as throughout this review to equalize analysis done between
municipalities of varying sizes

— Note that Intersection Safety Devices (ISDs) (red light camera and/or speed on green)

typically run 24 hours a day, leading to greater camera hours for municipalities with ISD
programs
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Summary of Revenue Distribution by Municipality and ATE Locations

Municipality Revenue Nrlset @ oss | N ar o () L) NUmIDEr G Speat e Total ATE locations |Total 2016 ATE hours
Radar Locations locations Green locations

BEAUMONT $865,841.82 40,037.00
CALGARY $38,097,171.79 950 50 47 1047 2,686,043.00
CAMROSE $554,982.69 78 0 n/a 78 53,490.00
CANMORE $632,057.00 56 0 0 56 43,374.00
COALDALE $238,011.96 7 Not Available Not Available 7 24,237.00
COLD LAKE $79,576.00 149 0 0 149 1,309.00
DEVON $1,123,193.60 47 0 0 47 60,333.00
EDMONTON $50,796,340.35 272 49 49 370 3,694,987.00
EDSON $1,597,479.92 32 0 0 32 107,477.00
gggIIATCHEWAN $2,210,740.50 39 7 7 53 190,516.00
GRANDE PRAIRIE $4,198,693.56 282 0 0 282 82,842.00
HINTON $1,660,241.14 55 0 0 55 126,981.00
LEDUC $1,756,022.25 134 0 0 134 91,601.00
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Revenue Distribution by Municipality (2016)

LETHBRIDGE

LLOYDMINSTER

MEDICINE HAT

MORINVILLE

RED DEER

REGIONAL
MUNICIPALITY OF
WOOD BUFFALO

SLAVE LAKE

SPRUCE GROVE

ST. ALBERT

STONY PLAIN

STRATHCONA
COUNTY

TABER

WAINWRIGHT

WETASKIWIN

WHITECOURT

$3,971,403.53
$1,108,933.89
$2,367,039.39

$443,355.20

$1,582,725.38

$2,219,253.22

$317,980.00
$5,157,458.56
$4,292,187.76
$844,489.58
Not Available
$444,650.32
$428,705.50
$592,555.00

$1,117,316.14

101
162
51

323

138

60

115

153

44

Not Available
5

96

93

55
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0

10

Not Available

0

0

0
0
0

Not Available

Not Available

0

10

Not Available

0

0

101
162
51

333

146

60

115

165

44

Not Available
5

96

93

55

256,738.00
112,211.00
317,100.00

9,245.00

185,558.00

155,758.00

10,512.00
272,805.00
296,562.00

29,422.00
152,781.00

29,749.00

12,730.00

33,254.00

179,388.00

Tantus- MINP
Municipality Number of Photo  [Number of Red Light|Number of Speed on | + .. AT |ocations | Total ATE hours
Radar Locations locations Green locations
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* In an attempt to answer the second analysis question, “Is the focus of the
ATE program on revenue generation?”, spending information was solicited
from Alberta municipalities. This was a difficult exercise as municipalities are
not required to report expenditure in the groupings that were requested.

« The analysis focused on the limited data provided by 5 of the 28
municipalities, five were selected of varying sizes and characteristics.
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Case Study #1.:

Financial Stats (2009 - 2016)

% Change in Traffic Safety Spend (AVG) 8.02%

% Change in ATE Spend (AVG) 17.27%

% Change in Total Expenses (AVG) 4.96%
Fine Stats (2013 - 2016)

% Change in Fine Revenue (AVG) 16.69%

% Change in Fines Issued (S value) (AVG 26.77%

Ticket Revenue / Total Revenue (AVG % 0.69%

Safety Stats (2009 - 2016)

% Change in Collisions (AVG) -0.89%
% Change in Severe Collisions (AVG)

% Change in Rear End Collisions (AVG) -0.13%
% Change in Side Angle Collisions (AVG) -0.75%
ATE Use Stats (2009 - 2016)

% Change in Camera Hours (AVG) 1.52%
Camera Hours / 10,000 (AVG) 3875.94
ISD % (AVG) 97.78%

|
Appendix F: How fine $ are being spent

| |
Tantus- MNP

Key Takeaways / Statistical Analysis:

ACCOUNTING > CONSULTING > TAX

Ticket Revenue has a higher correlation to total operational expenses than traffic
safety spend

ATE use and Traffic Safety spend have impacted collision rates, but has less
impact on severity of collisions
o Strong statistical significance for increased camera hours impacting collision
rates(same year r?=-.778)
o Strong statistical significance for increased traffic safety spending impacting
collision rates (same year r2=-.66) (1-year lag r=-.71) Stronger statistical
significance for moderate severity collisions than severe

ATE spending has increased more than other traffic safety spending (17.27% to
8.02%)

ISD’s have been a key strategic part of traffic safety for the City, but intent of
reducing severe collisions has not been realized (increase of 5.48% in proportion
of severe collisions)

Change in ticket revenue has tracked closely with change in ATE spend (16.69%
to 17.27%, respectively)

Page 91




Case Study #2:

Financial Stats (2009 - 2016)

% Change in Traffic Safety Spend (AVG) 12.42%
% Change in ATE Spend (AVG) 8.17%
% Change in Total Expenses (AVG) 5.91%
Fine Stats (2013 - 2016)
% Change in Fine Revenue (AVG) 6.00%
% Change in Fines Issued (S value) (AVG) 8.72%
Ticket Revenue / Total Revenue (AVG %) 1.40%
Safety Stats (2009 - 2016)
% Change in Collisions (AVG) -2.34%
% Change in Severe Collisions (AVG) -1.23%
% Change in Rear End Collisions (AVG) -1.41%
% Change in Side Angle Collisions (AVG) -2.46%
ATE Use Stats (2009 - 2016)
% Change in Camera Hours (AVG) 18.53%
Camera Hours / 10,000 (AVG) 4715.87
ISD % (AVG) 94.27%

|
Appendix F: How fine $ are being spent

|
Tantus- MNP

Key Takeaways / Statistical Analysis:

ACCOUNTING > CONSULTING > TAX

Ticket Revenue has a higher correlation to traffic safety spending than to overall
operational expenses

ATE use and Traffic Safety spend have impacted collision rates, but has less
impact on severity of collisions
o Strong statistical significance for increased camera hours impacting collision
rates (same year r>=-.639)
o Strong statistical significance for increased traffic safety spending impacting
collision rates (same year r>=-.781 and 1-year lag r?=-.834)
o Stronger statistical significance for moderate severity collisions than severe

Other traffic safety spending has increased more than ATE related spending
(12.42% to 8.17%)

Has adopted a Vision Zero strategy, with a focus on public education and
engineering to reduce injury collisions — will expect to see greater education
investment in the future (no cost data for traffic calming, but investments have
been made

Change in ticket revenue has tracked closely with change in ATE spend (6.00%
to 8.17%, respectively)
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Case Study #3:

Financial Stats (2009 - 2016)
% Change in Traffic Safety Spend (AVG) 0.10%
% Change in ATE Spend (AVG) 0.00%
% Change in Total Expenses (AVG) 5.08%
Fine Stats (2013 - 2016)
% Change in Fine Revenue (AVG) 14.43%
% Change in Fines Issued (Svalue) (AVG)| 21.18%
Ticket Revenue / Total Revenue (AVG %) 0.78%
Safety Stats (2009 - 2016)
% Change in Collisions (AVG) -2.39%
% Change in Severe Collisions (AVG)
% Change in Rear End Collisions (AVG)
% Change in Side Angle Collisions (AVG) -3.97%
ATE Use Stats (2009 - 2016)
% Change in Camera Hours (AVG) 60.11%
Camera Hours / 10,000 (AVG) 2317.05
ISD % (AVG) 63.40%

|
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Key Takeaways / Statistical Analysis:

ACCOUNTING > CONSULTING > TAX

Investment in ATE and Traffic Safety has been extremely consistent throughout
the time period, with some one-off changes in capital expenditures

As a result, there is no statistical relationship between ticket revenue and ATE or
Traffic Safety spend, but there is between ticket revenue and general expenses

Traffic Safety spend does not impact collision rates compared to other studies:
o A fairly weak statistical relationship between traffic safety spending
impacting collision rates (same year and 1-year lag)
o Likely due to the low change in traffic safety spending

Camera hours have only a medium (but not statistically significant) relationship to
reduced collisions — this is weaker than other studies.

ISD shows an impact on reducing the proportion of head-on collisions, and
increasing the proportion of rear-end collisions — though no impact on side angle
collisions was observed

Investments have been largely for capital improvements for traffic calming and
road markings / signage

There is no discernable impact on severity for ATE use
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Case Study #4: Key Takeaways / Statistical Analysis:

Financial Stats (2009 - 2016) » There is no statistical relationship between ticket revenue and
% Change in Traffic Safety Spend (AVG) 43.00% expenditures of any kind
% Ch in ATE Spend (AVG 37.80% : : .
~—1eee bend (AVG) ° » Traffic Safety spend has impacted collision rates:
% Change in Total Expenses (AVG) 9.30% .. . g . .
Fine Stats (2013 - 2016) o Strong statistical significance for increased traffic safety
— spending impacting collision rates (same year r2=-.568 and 1-
% Change in Fine Revenue (AVG) 32.61% year Iag 2= 740 )
% Change in Fines Issued (S value) (AVG) 64.04% '
Ticket R Total R AVG 9 3.199 : .
il ga&tay s;\::r(];;o(g 201/;; % * The use of Mobile Photo Radar shows a strong statistical

relationship with reduced collision rates in the community(ré=-.734) ,

% Change in Collisions (AVG) but not for ISD

% Change in Severe Collisions (AVG) N/A
% Change in Rear End Collisions (AVG)
% Change in Side Angle Collisions (AVG)

» Invested Heavily in Traffic Calming in 2015 and 2016 according to
data, also dramatically increased fines in 2015 (leading to high

ATE Use Stats (2009 - 2016) . .
. average increases in table)
% Change in Camera Hours (AVG) 744.24%
Camera Hours /10,000 (AVG) 12585 « Side angle collisions decreased significantly (30%) 1 year after ISD
ISD % (AVG) 49.02% use began, but increased significantly after that, and total collision

rate decreases were not seen in years with ISD use
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Case Study #5:

Financial Stats (2009 - 2016)
% Change in Traffic Safety Spend (AVG) 14.15%
% Change in ATE Spend (AVG) 14.67%
% Change in Total Expenses (AVG) 4.62%

Fine Stats (2013 - 2016)
% Change in Fine Revenue (AVG) 29.70%
% Change in Fines Issued (S value) (AVG) 36.01%
Ticket Revenue / Total Revenue (AVG %) 4.72%
Safety Stats (2009 - 2016)

% Change in Collisions (AVG) -4.72%
% Change in Severe Collisions (AVG) N/A
% Change in Rear End Collisions (AVG) -
% Change in Side Angle Collisions (AVG)

ATE Use Stats (2009 - 2016)
% Change in Camera Hours (AVG) 6.74%
Camera Hours / 10,000 (AVG) 2939
ISD % (AVG) 0.00%

ACCOUNTING > CONSULTING > TAX
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Key Takeaways / Statistical Analysis:

There is a strong statistical relationship between ticket revenue and
Traffic Safety / ATE expenditures (r?=-.987, r>=-.995 ) , but limited
relationship to General Expenses (Suggests good, targeted investment)

The use of ATE and Traffic Safety spend have both impacted collision
rates:
o Strong statistical significance for increased camera hours impacting
collision rates (r°=-.652)
o Strong statistical significance for increased traffic safety spending
impacting collision rates in the same year (r=-.585) , but not for a
1-year lag

Unclear impact on severity of collisions (the small number of severe
collisions over the years makes it difficult to determine)

Has adopted a Vision Zero strategy for new TSP. In the past most
investment has gone to signage and visibility for traffic calming

Unclear impact on collision types — no meaningful statistical relationships
were observed
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Case Study Summary

Financial Stats (2009 - 2016)

1

4

% Change in Traffic Safety Spend (AVG) 9.08% 12.42% 0.10% 43.00% 14.15%

% Change in ATE Spend (AVG) 13.46% 8.17% 0.00% 37.80% 14.67%

% Change in Total Expenses (AVG) 3.02% 5.91% 5.08% 9.30% 4.62%
Fine Stats (2013 - 2016)

% Change in Fine Revenue (AVG) 9.95% 6.00% 14.43% 32.61% 29.70%

% Change in Fines Issued ($ value) (AVG) 7.67% 8.72% 21.18% 64.04% 36.01%

Ticket Revenue / Total Revenue (AVG %) 0.80% 1.40% 0.78% 3.19% 4.72%

Safety Stats (2009 - 2016)

% Change in Collisions (AVG)

% Change in Severe Collisions (AVG)

% Change in Rear End Collisions (AVG)

-4.54%

-3.57%

-2.34%

-1.41%

-2.39%

% Change in Side Angle Collisions (AVG) -0.75% -2.46% -3.97%

ATE Use Stats (2009 - 2016)
% Change in Camera Hours (AVG) -3.28% 18.53% 60.11% 744.24% 6.74%
Camera Hours / 10,000 (AVG) 3644.41 4715.87 2317.05 12585 2938
ISD % (AVG) 95.97% 94.27% 63.40% 49.02% 0.00%
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Key Takeaways / Statistical Analysis:

Revenue

Saf

Allocation of revenue is not a reporting requirement, and the limited data received from
collection process significantly limits the conclusions that can be made.

This does not conclusively prove or disprove that ATE is being used for revenue
generation based on the limited expenditure data received. However, the revenue that is
being reinvested is having a real impact on traffic safety.

In most cases, there has been a statistical relation between Fine Revenue received and
Traffic Safety Investment, indicating fine revenue is being reinvested (though the data
could not determine how completely it is being reinvested).

ety
The use of ATE has impacted collision rates in almost all case studies — highlighting ATE’s
impact on traffic safety.

Traffic Safety Investments are significantly related to a reduction in collision rates —
highlighting the impact of other traffic safety measures on traffic safety results.

In all case studies, there has been an unclear impact on collision severity.

There is an unclear impact of ATE on changing collision types (though some examples
where ISD’s have impacted an increase in rear-end collisions).

Overall, the data does indicate that traffic safety investment (over and above ATE program
investment) has a significantly positive impact on traffic safety.
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Selection Criteria Analysis

Deployment Reasons — Data Analysis Support
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(Deployment)

« The second question of this review asked: “Has ATE been deployed appropriately across all
Alberta municipalities?

« To answer the question reasons for ATE deployment were compared with collision statistics
for ATE and comparator non-ATE jurisdictions.

« The analysis provided no significant correlation between the reasons for deployment
(Historical, Subjective, Situational or Other) and impacts on collision occurrence.
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Question: Is there a difference in collision rates based on the reason
for device deployment?

Criteria Type vs Collision Rates Number of Choice Selections v.
Municipal Collision Rate

Grouping Historical | Subjective | Situational Other Blank One Two Three
Choice Choices Choices
Province-wide No No No No No No No No

Key Takeaways / Statistical Analysis:

» Deployment reasons have been grouped into categories to identify high level relation between choices involving Historical reasons (History of
speeding, History of collisions, History of red lights violations), Subjective reasons (Areas of public concern, Conventional enforcement
unsafe), Situational/Locational reasons (School/playground zone, Construction zone, High speed multilane arteries). Other and Blank were
left ungrouped.

« Device deployment does not have any statistically significant link between the reason for device deployment and change in collision rate

« The number of choices selected does not have any statistically significant link to the change in collision rates or the total collisions per 10,000
residents.
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Study Discussion

What does the analysis tell us?
Where do we go from here?
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« |s Automated Traffic Enforcement (“ATE") being used effectively to affect traffic
safety?

— Collision analysis suggests that 1.4% of the reductions of collisions in Alberta (5.3%) over the
period of 2007-2016 can be attributable to the intensity of use of ATE.

— Therefore, ATE appears to be effective in increasing traffic safety

 Is the focus of the ATE program on revenue generation?

— Allocation of revenue is not a reporting requirement. Overall, revenue and spend data collected
from select municipalities suggests that the spending over this period has had a significantly
positive impact on traffic safety.

 Has ATE been deployed appropriately across all Alberta municipalities?

* There is no statistical correlation between the reasons for deployment (Historical, Subjective,
Situational or Other) and reductions in collisions.
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Findings

Our analysis is aligned with existing research in its finding that the use of ATE does have a meaningful statistical relationship with
reducing collision rates, though its impact is relatively small (Approximately 1.4% of the observed reduction in provincial collision rates
can be explained by the use of ATE)

The analysis aligns with existing research that ATE does have a meaningful statistical relationship with reducing severe collisions

— This relationship was observed with the limited sampling of larger municipalities, which excludes less populous municipalities that
had no instance of fatal (severe) collisions within their boundaries.

Given the data available, the analysis does not definitively confirm or deny other research findings that ATE can change collision
patterns. We did not observe a statistically meaningful relationship regarding side angle collision patterns

The data does suggest a higher level of rear-end collisions occur with ATE. We observed a statistically meaningful relationship between
the use of ATE and an increase in rear-end collisions.

— This pattern was even stronger for the use of ISD’s. The relationship of overall ATE use to increased rear-end collisions is likely
due to the large use of ISD’s, as Mobile devices actually showed a meaningful impact on reducing rear-end collisions

Our analysis did not confirm or deny any meaningful relationship between the criteria selected by municipalities to justify ATE and
traffic safety. The analysis examined the type of criteria selected, as well as the number of criteria selected (i.e. only 1, 2, 3)

The case study analysis of municipal traffic expenditures generally indicated that the studied municipalities are reasonably reinvesting
ATE revenue, and that investment in traffic safety correlates to a reduction in collision rates. However, data issues limited the analysis
of municipal traffic safety investment.
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Study Limitations

«  Since comprehensive municipal expenditure data was not available through the collection of workbooks, a case study methodology was used for a
sampling of municipalities with relatively comprehensive information provided. The case study analysis of municipal traffic expenditures generally
indicated that municipalities are reasonably reinvesting ATE revenue, and that investment in traffic safety correlates to a reduction in collision rates.

« Due to data limitations, the analysis did not indicate a comprehensive view of how municipalities are investing in traffic safety, or if the use of ATE is
being used for revenue generation for the municipality. The analysis also did not indicate if any specific components of an ATE program or target
areas of investment are better than others, or have a meaningful impact on traffic safety.

« Additional data and analysis would be required to more fully analyze the municipal reinvestment of fine revenue in traffic safety. The current
analysis relies on self-reported results from municipalities, supplemented with existing Municipal Financial Information & Statistics information
through Alberta Municipal Affairs, where reasonable to do so. Some municipalities indicated that further refinement of their expenditures could be
offered with more time. Some capital and operating expenditures are likely absent from the existing data, and some may include non-traffic safety
expenditures that have not been removed.

»  The collection of comprehensive traffic safety investment should include capital and operating investment in public education, staff training,
signage, ATE enforcement, other enforcement staffing, other traffic calming measures, other traffic safety spending

« The location data form the eCollision data set was not usable, based on data input challenges. While the municipal name data was cleansed, we
were unable to cleanse or use specific intersection location data. This meant the analysis was unable to determine collision rates at different
intersections or road types, as was the initial goal. As such, all analysis was conducted at a municipal level.

« The analysis used several Ontario municipalities as comparators for larger municipalities who did not use ATE, which were not available for larger
sized municipalities in Alberta. However, differences in collision data made comparison difficult and potentially impacted the results (There were
significantly lower collision rates in Ontario and it appears that less serious collisions are less likely to be reported)
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Recommendations from the Data Analysis

«  Conducting additional data analysis on municipal traffic safety investment would provide additional insight into how municipalities are investing ATE
fine revenue and what areas of traffic safety investment have the largest impact on collision rates and collision severity.
— The case study identified municipalities are generally investing fine revenue in traffic safety and their investments are impacting traffic safety,
however we had a limited sample size with incomplete data.
— Incorporating comprehensive municipal investment data into the study could identify meaningful insight into traffic safety investment programs
and ATE enforcement programs to inform ATE guidelines.
Incorporating more specific location data for individual intersections or road segments would provide additional insight into ATE’s impact on collision
rates, collision types and collision severities directly where it is being used. The current analysis examines changes in collisions at a municipal-
level, which is useful for determining overall driver behaviour change, but a more targeted analysis of specific road locations could identify
additional insights of ATE’s direct impact on traffic safety where it is used.
— Significant data cleansing of existing eCollision data would be required to conduct this analysis of historical collision rates. It may be more
reasonable to conduct additional analysis that focuses on specific locations in the future, so cleansing past data would not be required

« Areview of the selection criteria used for deployment reasons would be valuable, as the analysis found no significant impact between the
deployment reasons used (or number of deployment reasons used) and collisions. Adjusting the deployment reasons available, or how they are
selected may provide an opportunity to ensure deployment reasons have a more meaningful impact on traffic safety

« The analysis highlighted the difficulty of collecting municipal traffic safety investment information. AT should work explore how it can obtain
standardized, consistent information from municipalities of their traffic safety investment as a part of their regular ATE reporting

— The collection of comprehensive traffic safety investment should include capital and operating investment in public education, staff training,
signage, ATE enforcement, other enforcement staffing, other traffic calming measures, and any other traffic safety spending

« The analysis highlighted challenges with the current eCollision data quality, primarily regarding locations. The challenges appear to be during data
entry from reporting agencies. AT should explore how it can work with those agencies to improve data entry to ensure cleaner eCollision data that
would provide additional value for being able to focus in on specific location, as identified above.
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EXECUTIVE SUMMARY

Photo enforcement has been controversial. Proponents believe that photo enforcement can play an
important role in increasing traffic safety by increasing the certainty of penalties for those who violate
driving regulations, while opponents believe that its purpose is raising revenue for tax-averse
governments. This report reviews the research on photo enforcement to determine its impact on road
safety. The findings of this research are clear and consistent:

e Speed enforcement cameras reduce speeds and prevent non-injury crashes, injury crashes and
fatal or serious injury crashes.

e Fixed cameras had a greater effect on total crashes and fatal or serious injury crashes, but there
were no differences in speeding or in injury crashes.

e There were no differences between overt and covert cameras.

Speed Enforcement Cameras

Speed cameras can help to overcome the limitations of traditional enforcement. They offer a flexible way
of enforcing speed limits, as they can be mounted in fixed locations or installed in mobile units that can
cover a wide range of sites. Cameras can monitor speeds at specific locations or can cover corridors by
measuring average speed over a particular section of highway. They can be hidden, or they can be open
to public view and marked by signage. It is important to know whether or not speed cameras are effective
in reducing death, serious injury, and property damage. However, there are methodological issues that
make this assessment a complicated task so it is important to understand details of how the studies were
conducted.

In preparing this report, we reviewed most of the evaluations that have been conducted assessing the
effects of both speed cameras and red light cameras. The studies were completed between 1984 and
2015 and many have been summarized in the report and in the appendices. The research consistently
shows that speed enforcement cameras reduce speeds and that they prevent non-injury crashes, injury
crashes, and fatal or serious injury crashes. The most comprehensive piece of research available was a
systematic review that included 51 studies (Steinbach et al, 2016). This review by Steinbach et al
concluded that “Across all studies, the implementation of speed camera programmes was associated with
a reduction in average speed of 7% (95% CI* 0-13%), in percentage of vehicles exceeding the speed limit
of 57% (95% CI 50-64%), in crashes of 19% (95% CI 14-24%), in injury crashes of 18% (95% CI 13-23%)
and severe or fatal crashes of 21% (95% CI 13-29%). Where there was enough data to generate
comparisons across subgroups, we found only limited evidence that effects differed by type of speed
camera (fixed or mobile), and no evidence for difference of effect between overt or covert cameras. There
was no evidence that effects on percentage of speeding vehicles or injury crashes differed by whether the
cameras were fixed or mobile. There was some evidence to suggest that fixed cameras had a greater
effect on all road traffic collisions and those resulting in fatalities or severe injuries. We found no
evidence that effects differed between urban and rural areas. There was some evidence that effects were
greater within a short distance of camera sites compared to wider areas” (Steinbach, et al, 2016:45).

1 Cl stands for confidence interval. This means that the researchers are 95% certain that the reduction in average speed because of
speed cameras lies between 0 and 13 mph with an average reduction of 7%.
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For those interested in more detail about speed camera research, Appendix | presents several different
types of studies. First, three additional systematic reviews are summarized and all concluded that speed
enforcement cameras reduced collisions. The Appendix also provides summaries of speed camera
studies conducted in Canada (two of which were done in Alberta) and several of the stronger studies
carried out in other countries. With only one exception, these studies concluded that speed cameras had
a positive impact on road safety. Appendix | also reviews several evaluations of section control (or point-
to-point) cameras which allow for the measurement of average speeds as a vehicle moves past multiple
camera locations. These section control studies also found that the cameras led to reduction in vehicle
speeds and in collisions. Finally, Appendix | also summarizes a study showing that cameras were
effective in reducing speed at highway work zones.

Red Light Cameras

The research on speed enforcement is clear and consistent — speed cameras are effective in reducing
speeds and in reducing collisions, injuries and deaths. The evidence concerning red light cameras, is not
as clear. The research shows three relatively common (though not always consistent) findings:

e Red light cameras reduce red light running.
¢ Red light cameras reduce side angle collisions.
e Red light cameras increase rear-end collisions.

The first two of these results are obviously positive for road safety. Running red lights can be dangerous
and the resulting side angle collisions can cause serious injuries to the occupants of vehicles that are
struck while proceeding through an intersection. However, the overall value of red light cameras is
reduced because of the increase in rear end collisions. These collisions can be caused by drivers who
brake quickly when they see an amber light because they want to avoid a photo enforcement ticket, and
are then struck from behind by a vehicle whose driver was not able to react as quickly or who had
decided to proceed through the amber light. Assessment of the success of red light cameras often hinges
on a judgment about whether the harm caused by rear-end collisions is outweighed by the reduction in
injuries and deaths caused by side angle crashes. In addition, there does appear to be real differences in
the impact of red light cameras in different jurisdictions.

The difficulty in determining the net benefit of red light cameras is compounded by the fact that there are
many threats to the validity of red light camera research. Some of the disagreements about the efficacy of
the cameras involve methodology and particularly on researchers’ judgments about the best way to
control for the effects of regression to the mean and spillover in their research design and statistical
analysis.

As with the speed cameras, the best way to summarize the research literature is to review the
conclusions of the best of the systematic reviews which included 38 studies (Perkins et al 2017). The
review’s findings concerning the impact of red light cameras on total crashes were that the results were
“highly heterogeneous” and “the direction of the estimated effects was also inconsistent” (2017:22). The
overall reduction was calculated as 1% (95% CI 8% reduction to 6% increase) The results for injury
crashes were also highly heterogeneous but more consistently positive. The pooled estimate of effect
was a 20% reduction (95% CI 32%-5% reduction). The reverse was true of property damage only
collisions with an estimated increase of 5% (95% CI 8% decrease - 20% increase). The overall estimate
of side angle crashes showed a 21% reduction (95% CI 32% - 9% reduction). Side angle crashes
resulting in injury had an overall estimated reduction of 28% (95% CI 39% - 14% reduction). The review
also found a significant increase of 19% in rear-end crashes (95% CI 9% -31% increase). Finally, there
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was a 61% reduction in red-light violations (95% CI 64% - 56% decrease) though this finding was based
on only three studies.

The remainder of the body of the report discusses several Canadian studies (two of which were
conducted in Alberta). Appendix Il first examines several other systematic reviews of red light camera
research. These reviews come up with different conclusions about the utility of red light cameras. The
four studies rated ‘high quality’ in the review conducted by Perkins et al (2017) are summarized. The lack
of agreement among these four studies suggests that study quality is not the reason for the heterogeneity
of the findings. The final studies summarized in Appendix Il examine the impact of cancelling red light
camera programs. Again, the results are ambiguous. Two of the studies — one looking at 14 cities that
had cancelled their programs compared with 29 cities where cameras had not been turned off —
concluded that the cameras had a positive impact on red light running and on collisions and that these
increased when the cameras programs ended. However, the third study concluded that ending the
program had almost no impact on collisions.

Given the debate over the evidence concerning red light cameras, what should jurisdictions do? Despite
the ambiguity of the research, the preponderance of the evidence supports the use of red light cameras.
However, the best way to do this is as part of an integrated traffic strategy. As noted in the speed
enforcement section of this paper, the guidelines of the National Highway Traffic Safety Administration
provide sound advice to governments. Ensuring that red light cameras are used at high-risk intersections
(ideally this would be in locations that had relatively high numbers of side angle collisions and low
numbers of rear-end crashes), that they are part of a broader, well-publicized road safety strategy, and
that they are constantly evaluated will help to make roads safer. Garber et al (2007) have similar
recommendations and also suggest that research be conducted on the best ways to reduce rear end
collisions at camera intersections in order to overcome this negative feature of red light cameras. Among
the measures that might accomplish this are better signs reminding motorists of photo enforcement,
warning lights when approaching lights that are about to turn amber, and ensuring that the amber interval
is long enough to reduce the likelihood of abrupt stops.

Finally, the inconsistent findings may be due to local circumstances. This suggests that local research is
important and that programs should be regularly monitored to ensure they are having the desired effect.
In this context it is important to note that both of the Alberta studies summarized in this report (Sayed and
de Leur, 2009; AECOM, 2014a) found that red light cameras had a positive effect on collisions.
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PART 1-PHOTO SPEED ENFORCEMENT

Photo enforcement has been controversial. Proponents believe that photo enforcement can play an
important role in increasing traffic safety, while opponents claim that its purpose is raising revenue for tax-
averse governments. This paper reviews the research on photo enforcement to determine its impact on
road safety.

There is some evidence that typical traffic enforcement methods are too inconsistent to have a lasting
impact on the behaviour of drivers (Elliott and Broughton, 2005)2, as drivers perceive that violating driving
laws was not likely to result in a traffic ticket. Proponents of photo enforcement believe it will alter driving
behaviour by increasing the certainty of sanctions for those who violate driving regulations.

Morain et al (2016) have noted several advantages of photo enforcement:

¢ Traditional enforcement is resource intensive and inconsistent;

e Photo enforcement systems can process large numbers of violators, so the certainty of penalties
is increased;

¢ Photo enforcement can be used in locations where traditional methods would endanger police
officers;

e Traditional enforcement methods can create traffic hazards due to congestion when vehicles are
stopped,;

e Some police departments have been accused of racially-biased traffic enforcement methods.
Photo enforcement can eliminate this bias as long as enforcement sites are chosen objectively.

The National Highway Traffic Safety Administration has also noted limitations of photo enforcement:

e Cameras do not stop unsafe drivers who can continue to drive.
e There is no direct contact with violators, so no safety message can be delivered by traffic officers.

e There is a time lag between the violation and the violation notice, so there is no immediate
feedback.

This paper will outline the research evidence concerning the effectiveness of photo enforcement,
including speed cameras and red light cameras. While few studies explicitly compare traditional
enforcement methods with photo enforcement, most of the evaluations are actually comparing automated
traffic enforcement with traditional methods to see if photo enforcement results in less speeding and red
light running than normal enforcement practices and if this leads to fewer collisions, injuries and deaths.

The Need for Speed Enforcement

Increased speeds lead to increased reaction and braking distances, which increases the likelihood of
collisions (Willis et al, 2012). There is ample evidence that the higher the speed of vehicles involved in
collisions, the greater the severity of the ensuing injuries. For example, in 2015 26% of Alberta drivers
involved in fatal injury collisions had been driving at an unsafe speed compared with 8% of drivers
involved in non-fatal injury collisions (Alberta Transportation, 2017). One way of reducing speeds is

2 However, there is evidence that properly planned and implemented police patrols can be successful in reducing collisions
(Newstead et al, 2001). A relatively new idea called the Data Driven Approach to Crime and Safety (DDACTS) has been successful
in reducing both traffic collisions and some type of crime. Most traffic safety experts believe a combination of methods, including
changes in road design, will have the greatest impact on motor vehicle collisions, injuries and deaths.
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through enforcement of speed limits. However, resource limitations limit the ability of the police to
increase the certainty of speeders being ticketed, so many jurisdictions around the world have turned to
automated traffic enforcement to improve traffic safety.

Speed Cameras

Speed cameras can help to overcome the limitations of traditional enforcement. They offer a flexible way
of enforcing speed limits, as they can be mounted in fixed locations or installed in mobile units that can
cover a wide range of sites. Cameras can monitor speeds at specific locations or can cover corridors by
measuring average speed over a particular section of highway. They can be hidden, or they can be open
to public view and marked by signage.

It is important to know whether or not speed cameras are effective in reducing death, serious injury, and
property damage. If photo enforcement is effective, two other questions arise which are addressed in
some of the studies. First, do their effects extend beyond the camera sites? That is, do drivers also
reduce their speeds in locations without cameras (referred to as ‘spillover’ or the ‘halo effect’)? Second,
how long do the effects continue after the cameras are removed? This is particularly an issue with mobile
cameras.

Methodological Issues in Assessing Speed Cameras

There are several threats to the validity of conclusions about the impact of photo enforcement. One is
regression to the mean (RTM). Regression to the mean is a statistical problem that occurs when camera
sites are selected because they have a high rate of collisions. These sites are more likely to revert to the
mean on a subsequent measurement even if the intervention does not make a difference because the
high rate of collisions may be due to random factors or to factors that are temporary. This would lead to a
conclusion that over-estimates the impact of cameras, as some of the decline that might be attributed to
photo enforcement is actually due to regression to the mean.

A second threat is the spillover effect where speeds and collisions are reduced at camera locations but,
because drivers are aware of the risk of cameras, speeds and collisions also decline in non-camera
areas. While this is desirable from a road safety perspective, it complicates research because if nearby
non-camera areas are used as controls, the spillover effect would lead researchers to under-estimate the
impact of photo enforcement.

Finally, there can also be crash migration when motorists slow down for cameras but drive at even higher
speeds at non-camera locations to make up time, or when they avoid roads where they know cameras
will be operating. This crash migration would lead to an over-estimation of the impact of cameras
because the collisions are simply displaced to other locations.

Research on Speed Cameras

Over the past 20 years, researchers in many fields, particularly those involving health research, have
assessed research by conducting systematic reviews. These reviews use a systematic process to gather
as much of the published (and sometimes unpublished) research literature as possible on a particular
topic. The author(s) of the review conduct a critical assessment of the methodology used in these studies
in order to rule out studies in which the methodology is too weak to allow for valid conclusions.
Systematic reviews may also entail a meta-analysis where the statistical results of several different
studies are pooled to give an overall estimate of their results. Because many studies have been
conducted on the impact of speed cameras and red light cameras, in this report we will present the
results of systematic reviews on these topics as these provide the most valid conclusions about the
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impact of photo enforcement on traffic safety. To provide more detail, a number of studies will be
discussed in the appendices to allow readers to assess the nature of the evidence. Many of the studies
assessed in the systematic review are summarized in the report and in Appendix |.

Systematic Reviews on Speed Cameras

The Cochrane Reviews

The best source of systematic research reviews in the health field is the Cochrane Group. These reviews
are comprehensive and methodologically rigorous and are widely considered to be the gold standard for
facilitating evidence-based decision-making in health-related fields. Because traffic collisions are a major
health issue, the Cochrane Group has conducted reviews of both speed cameras and red light cameras.

Wilson et al (2012)

Wilson et al conducted the first Cochrane review on speed cameras. 35 studies met the criteria for
inclusion in the speed camera review. ldeally, the studies would have used a randomized controlled trial
(RCT) design - which is considered the ‘gold standard’ for evaluation studies - but none met this criterion.
Thus, all the studies selected for review were “before — after trials with control or comparison areas [29
studies] and interrupted time series studies [6 studies]” (2012:4).

The review concluded that speed cameras were successful: “All studies® reporting speed outcomes
reported a reduction in average speeds post intervention with speed cameras” (2012:2). The reduction in
the proportion of drivers who were driving faster than the speed limit “ranged from 8% to 70% with most
countries reporting reductions in the 10 to 35% range” (2012:2). Most of the studies (28 of 35) also
measured changes in the incidence of collisions following the introduction of speed cameras: “In the
vicinity of camera sites, the reductions ranged from 8% to 49% for all crashes, with reductions for most
studies in the 14% to 25% range. For injury crashes the decrease ranged between 8% to 50% and for
crashes resulting in fatalities or serious injuries the reductions were in the range of 11% to 44%. Effects
over wider areas showed reductions for all crashes ranging from 9% to 35%, with most studies reporting
reductions in the 11% to 27% range. For crashes resulting in death or serious injury reductions ranged
from 17% to 58%, with most studies reporting this result in the 30% to 40% reduction range. The studies
of longer duration showed that these positive trends were either maintained or improved with time”
(2012:2).

While the effect of speed cameras is consistently positive, the magnitude of their effect is quite variable.
To some degree, the large differences among the studies of the impact of speed cameras are a function
of the different conditions under which the cameras are used. For example, one would expect a greater
reduction in serious injury and deaths when speeds are controlled on a roadway with a speed limit of 100
km/h than on a roadway with a speed limit of 40 km/h simply because the chances of serious injury and
deaths are higher when collisions occur at higher speeds. Other differences may be a function of factors
such as road design, local driving conditions and driver behavior.

The researchers noted that the quality of the research was moderate at best, but concluded that the
findings were so consistent that they could conclude that speed cameras were an effective way of
reducing death and serious injury on the roads. However, it was not possible to determine the overall size
of this impact because of differences in the studies and weaknesses in their methodology.

3 20 of the 35 studies reported speed outcomes.
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Steinbach et al (2016)

This work is an update of the earlier Cochrane review and was sponsored by the UK College of Policing.
The researchers added another 16 studies to those in the 2012 Cochrane review and arrived at a very
similar conclusion to that of the earlier work: “Across all studies, the implementation of speed camera
programmes was associated with a reduction in average speed of 7% (95% CI* 0-13%), percentage of
vehicles exceeding the speed limit of 57% (95% CI 50-64%), crashes of 19% (95% CI 14-24%), in injury
crashes of 18% (95% CI 13-23%) and severe or fatal crashes of 21% (95% CI 13-29%). There was no
evidence that effects on percentage of speeding vehicles or injury crashes differed by whether cameras
were fixed or mobile. There was some evidence to suggest that fixed cameras had a greater effect on all
road traffic crashes and those resulting in fatalities or severe injuries” (Steinbach, et al, 2016:45). In short,
of the four outcome measures — percentage of vehicles speeding, injury crashes, total crashes, and fatal
and severe injury crashes — no evidence was found that percentage of vehicles speeding, or injury
crashes were impacted by camera type (mobile or fixed). However, there was some evidence to suggest
that fixed cameras had a greater impact on total crashes as well as fatal and severe injuries. “We found
no evidence that effects differed between urban and rural areas. There was some evidence that effects
were greater within a short distance of camera sites compared to wider areas” (Steinbach, et al, 2016:45).
There were also no differences between overt and covert camera installations.

While the findings of positive effects of speed cameras were consistent, the magnitude of those effects
varied between studies. This implies that speed cameras are very likely to have a positive impact on
traffic safety, but that the magnitude of this impact will vary by jurisdiction.

Conclusion

The research consistently shows that speed enforcement cameras reduce speeds and that they prevent
crashes, injury crashes, and fatal or serious injury crashes. Even in the few studies that did not support
the effectiveness of speed enforcement cameras, the results were positive, but the relationships were not
statistically significant. Several studies cited in Appendix | show that speed cameras can be effective in
reducing speed over large sections of highway (section control or point-to-point camera enforcement) and
in construction work zones as well as at the fixed sites where cameras are most commonly used.

Speed enforcement cameras are much more popular in many European countries than they are in North
America. For example, France uses a mixed deployment strategy with a combination of signed, fixed
locations and mobile, hidden units. With the breadth of coverage across the country, this mixed system
ensures both general and specific deterrence as it combines education and enforcement.

Despite its effectiveness, speed cameras are not allowed in several provinces, including B.C. and Ontario
(though in 2017 Ontario announced plans to reintroduce it on a limited basis and B.C. may use red light
cameras to ticket speeding violations in the near future (Daflos, 2018)), and its use is restricted in other
provinces. Given the clear and consistent results supporting the value of speed enforcement cameras,
we can ask why they are not more widely used.

4 Cl stands for confidence interval. This means that the researchers are 95% certain that the reduction in average speed because of
speed cameras lies between 0 and 13 mph with an average reduction of 7%.
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If jurisdictions are to make use of speed camera enforcement as part of a comprehensive traffic safety
program it is important to secure public support.

As Chen suggests, the best way to overcome this opposition is to ensure that programs are fair and that
their goal is clearly road safety rather than raising money. This can be done in a number of ways. The
sites of photo enforcement programs should be selected on the basis of data showing high rates of
collisions. The public should be made aware of photo enforcement through educational programs and
through clear and consistent signage. Perhaps most importantly, fines should not be excessive, and the
money raised through photo enforcement should be used to promote road safety and should not go into
police revenues or into the general government treasury. Using traffic violations as part of a police
department or municipal government revenue stream creates perverse incentives for the police to use
traffic enforcement to raise funds rather than to make the community safer.

Concerns about this have been raised in connection with many photo enforcement programs. Abuse of
traffic enforcement programs has been most apparent in a number of U.S. jurisdictions where traffic fines
represent a major part of municipal and/or state revenue. There is no question that some jurisdictions
have abused photo enforcement. Sun (2011) provides the example of the City of Charlack, Missouri
(population, 1360). A small section (.027 miles) of Interstate 170 lies within Charlack’s boundaries. With
no evidence of any specific traffic safety problem, the city set up an Automated Speed Enforcement
system on I-170. This system contributed to the ability of Charlack to raise 29 percent of its total budget
through traffic fines. Abuses in Charlack and in other communities such as Ferguson, MO, led the
Missouri state government to pass legislation restricting the amount of money that St. Louis County
communities can raise from traffic fines®.

Not only are these practices unfair, but they also threaten the legitimacy of the police. The role of the
police is to ensure public safety, not to act as tax collectors. The U.S. National Highway Traffic Safety
Administration (2008) has published guidelines that will help to ensure that the public views photo
enforcement as legitimate. The agency recommends that photo enforcement programs be limited to
areas where speeding-related collisions are a problem. It also suggests that photo enforcement be used
as “part of a comprehensive plan that includes engineering, education, and enforcement
countermeasures tailored to address specific speed-related safety problems” (NHTSA, 2008:9). This will
help to ensure public support for photo enforcement including both speed enforcement and red light
cameras.

NHTSA guidelines also recommend an intensive communications campaign to ensure that the public are
aware of the program and understand why photo enforcement is being used. Another vital element is
providing ongoing monitoring and evaluation to ensure that photo enforcement programs are well-
targeted, that they are contributing to road safety, and that they are being accepted by the public.

5 The reputation of photo enforcement has also been tarnished by the behaviour of some vendors such as Redflex which was
involved in a major bribery scandal in Chicago (Kidwell, 2017).
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PART 2 -RED LIGHT CAMERAS

The research on speed enforcement is clear and consistent — speed cameras are effective in reducing
speeds and in reducing collisions, injuries and deaths. The evidence concerning red light cameras, is not
as clear. The research shows three relatively common (though not always consistent) findings:

e Red light cameras reduce red light running.
¢ Red light cameras reduce side angle collisions.
e Red light cameras increase rear-end collisions.

The first two of these results are obviously positive for road safety. Running red lights can be dangerous
and the resulting side angle collisions can cause serious injuries to the occupants of vehicles that are
struck while proceeding through an intersection. However, the overall value of red light cameras is
reduced because of the increase in rear end collisions. These collisions can be caused by drivers who
brake quickly when they see an amber light because they want to avoid a photo enforcement ticket, and
are then struck from behind by a vehicle whose driver was not able to react as quickly or who had
decided to proceed through the amber light. Assessment of the success of red light cameras often hinges
on a judgment about whether the harm caused by rear-end collisions is outweighed by the reduction in
injuries and deaths caused by side angle collisions. In addition, there does appear to be real differences
in the impact of red light cameras in different jurisdictions.

The difficulty in determining the net benefit of red light cameras is compounded by the fact that there are
many threats to the validity of red light camera research. Some of the disagreements about the efficacy of
the cameras involve methodology and particularly on researchers’ judgments about the best way to
control for the effects of regression to the mean and spillover in their research design and statistical
analysis.

The conflicting findings and the differences of opinions about the most appropriate statistical analysis
techniques for red light camera evaluations allow both proponents and opponents of red light cameras to
present research results that support their positions. This is not uncommon when discussing evidence-
based policy (debates over the efficacy of mammograms and prostate cancer screening are examples
from the field of medicine) but the level of disagreement over red light cameras is greater than in many
other debates about evidence in the broad field of crime and public safety. While the bulk of the evidence
does suggest that red light cameras are effective in reducing red light violations, collisions, injuries, and
fatalities, there are grounds for disagreement.

Two figures from the updated Cochrane reviews conducted by the U.K. College of Policing illustrate why
there is less confidence in the traffic safety benefits of red light cameras than in the benefits of speed
cameras.

Page 116



Tantus

Stucy

AU Tasmania

AU NSW2 +.
-

%
ES@S%CI)  Weight

078 (050, 1.03) 401
088 (0.75,1.03) 750

|
CA Vancouver —— 095(0.74,1.23) 443

GB 30 MPH Roads Mationwide <=500m
GB 30 MPH Roads Mationwide <=1km

—a—
——
GB Norfolk —-—
+.

071(060,0.85) 674
D76 (0.64,0.01) 674
082 (0.67,1.00) 608

HK Hong Kang 074 (054, 1.01) 331
NL Friesland —— 0.79(0.06,0.84) 6.74
NL Netherlands (Phase 1 and 2) —l—i— 064 (0.44,083) 254
NL Netherlands (Phase 3) —_—l 064 (045.081) 277

NZ Christchurch ':—.'-
|
1

US Arizona 1 . Em—

US North Carolina (Day)

Mantella 2015 ——

A

091(0.79,1.04) 832
053 (0.39,0.73) 331
0.84 (0.70,1.00) 6.74

065 (0.54,0.78) 6.74

s

Shim 2015
Meoon 2010

Overal (l-squared = 52.1%, p = 0.005)

MOTE: Weights are from random effects analysis

071(0.12,423) 0.14
0.84 (.79, 0.80) 1175
081 (076, 0.88) 100.00

I
3 5

relative crashes lower

US North Carolina (Night) : 104 (0.85,1.26) 6.06
1
Skubic 2013 | 098 (0.81,1.49) 606
|
1
1
]
|
|
1
1

relafive crashes higher

Figure 1: Effects of Speed Cameras on Total Crashes (Steinbach et al, 2016:29)

Study %
D ES (95% Cl)  Weight
AECOM 2014 m, 0.92 {0.90, 0.94) 5.41
Burkey 2004 | —a— 1.42(1.30, 1.55)5.02
City of Garland 2006 —_— 0.84 (0.62, 1.13) 2.80
City of Lubbock 2008 — e 0.95{0.75, 1.20) 3.44
Cunningham 2010 —i— 1.04 (087, 1.24)4 11
Fitzsimmons 2007 -Council Bluffs y 0.96 (0.54, 1.69)1.25
Fitzsimmons 2007 -Davenport —_—a— 0.79(0.61, 1.02)3.26
Garber 2007 | - 129 ({1.22, 1.36)5.27
Kloeden 2009 -1988 __?_h_ 0.99 (0.89, 1.11)4.81
Kloeden 2009 -2001 1 1.03(0.93, 1.14)4.94
Maisey 1981 —_— 0.93 (0.66, 1.29) 2.52
Miller 2006 — 1.12 {1.00, 1.25)4.80
Pulugurtha 2014 —a— 1.02 (0.85, 1.21)4.11
Richardson 2003 — 0.88 (0.74, 1.05)4.11
Ross 2011 —— 1.20 (1.01, 1.43)4.11
Sayed 2007 —a—r 0.89 {0.75, 1.06)4.11
Sharpnack 2009 —_——— 1.19 (0.84, 1.69)2.38
Shin 2007 -Phoenix T 1.06 (0.96, 1.17)4.95
Shin 2007 -Scottsdale - 1.06 {0.98, 1.15) 5.11
Sohn 2012 ——! 0.85 {0.75, 0.98) 4 57
CASA LA 2002 T 0.73(0.38, 1.40)1.01
CASA Oxnard 2002 _— | 0.52 (0.34, 0.80) 1.91
CASA Sacramento 2002 _— 0.56 (0.35, 0.88)1.70
CASA San Diego 2002 0.91{0.54, 1.52)1.45
Hillier Sydney 1983 E— 0.92(0.73, 1.15) 3.57
Mann Adelaide 1994 —. 1.02 (0.88, 1.17)4.51
Retting Oxnard 2002 —-- 0.93 (0.83, 1.05)4.76
Overall (l-squared = 89.0%, p=0.000) <:> 0.99 (0.92, 1.06) 100.00
NOTE: Weights are from rand?m effects analylsis | I

3 3 1

2

LLP

relative crashes lower relative crashes higher
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The solid black vertical line in these figures represents no change due to the treatment, while the dotted
line represents an average result based on all the studies used in the systematic review. The boxes for
each study represent the average change and the horizontal lines through the boxes represent the 95%
confidence intervals.

Figure 1 shows that the combined speed camera studies show a reduction in total crashes - the dotted
vertical line is on the ‘lower’ side of the solid ‘no change’ line. Also, only one of the studies (U.S. North
Carolina — Night) shows an increased relative number of crashes. This indicates a strong consensus in
the research that speed cameras reduce total crashes.

Figure 2 shows that there is only a slight overall reduction in total crashes that can be attributed to the
presence of red light cameras. A number of studies show an increase in the relative number of crashes,
indicating that there is less agreement among the studies about the direction of the effect of red light
cameras than is the case for speed cameras. This does not mean there is a consensus that red light
cameras are ineffective or that they actually reduce traffic safety as the most recent systematic reviews
conclude they are effective. However, it does mean that there are differences among sites in the impact
of these cameras and suggests that each jurisdiction should carefully assess the impact of their own red
light camera programss.

In this section we will examine the conclusions of the Cochrane systematic review of red light camera
research (Aeron-Thomas and Hess, 2005) and of the updated version (Perkins et al, 2017). Following
this discussion, we will review Canadian studies of red light cameras. In Appendix II, we will present
discussions of additional systematic reviews, descriptions of the four studies rated as being of high quality
by Perkins et al, and a review of studies of the traffic safety implications of terminating photo radar
programs.

Systematic Reviews

Several systematic reviews have examined the impact of red light cameras on red light running and on
collisions. This section will discuss the Cochrane review and its 2017 update. Several other reviews will
be presented in Appendix II.

As noted in the discussion of speed enforcement research, Cochrane reviews are usually considered to
be the gold standard. In the case of red light cameras, the original Cochrane review was conducted in
2005, so it is badly out of date. Also, the studies were limited and the review’s authors stated that ‘larger
and better controlled studies are needed’ (Aeron-Thomas and Hess, 2005: n.p.). The review was recently
updated (Perkins et al, 2017) and the authors found 38 studies — including the 10 studies used in the first
review - and rated four of them of high quality.

The Cochrane Review
Aeron-Thomas and Hess (2005)

Aeron-Thomas and Hess identified only 10 studies that were methodologically sound enough to be
assessed. They did not rate any of their studies as being of high quality and only two of the 10 were

5 It should be noted here that Alberta evaluations discussed in Appendix Il conclude that red light cameras do have a positive impact
on traffic safety in Edmonton and several other municipalities.
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assessed as ‘moderate’. The 10 studies selected for the review were conducted in Australia (three
studies), Singapore (one study), and the United States (six studies).

Because of the limitations of the original review, we will not discuss it other than stating that the
conclusion was: “Red light cameras are effective in reducing total casualty crashes. The evidence is less
conclusive on total collisions, specific casualty collision types and violations, where reductions achieved
could be explained by the play of chance” (2005: n.p.).

Perkins et al (2017)

The Cochrane review was recently updated by a study sponsored by the U.K. College of Policing. This
review was able to find 38 studies, including the 10 studies identified by Aeron-Thomas and Hess. The
28 new studies were conducted in the U.S. (20 studies), Australia (5 studies), Canada (2 studies) and
Singapore (1 study).

As shown in Figure 2 above, the review’s findings concerning the impact of red light cameras on total
crashes were that the results were “highly heterogeneous” and “the direction of the estimated effects was
also inconsistent” (2017:22). The overall reduction was calculated as 1% (95% CI 8% reduction to 6%
increase) The results for injury crashes were also highly heterogeneous but more consistently positive.
The pooled estimate of effect was a 20% reduction (95% CI 32%-5% reduction). The reverse was true of
property damage only collisions with an estimated increase of 5% (95% CI 8% decrease - 20% increase).
The overall estimate of side angle crashes showed a 21% reduction (95% CI 32% - 9% reduction). Side
angle crashes resulting in injury had an overall estimated reduction of 28% (95% CI 39% - 14%
reduction). The review also found a significant increase of 19% in rear-end collisions (95% CI 9% -31%
increase). Finally, there was a 61% reduction in red-light violations (95% CI 64% - 56% decrease) though
this finding was based on only three studies.

Canadian Studies

Six Ontario Municipalities (Synectics, 2003)

The Ontario government sponsored a two-year red light camera pilot project in the cities of Toronto,
Hamilton and Ottawa and in the regions of Halton, Peel, and Waterloo. Ninety-five signalized
intersections were selected in the six municipalities. Sixty-eight of these intersections had red light
cameras and 27 had increased police enforcement. The sites were generally selected because they had
high rates of crashes associated with red light running. The evaluation focused on 48 sites — 19 camera
sites, 17 increased enforcement sites?, and 12 comparison sites. The data were analyzed using the
empirical Bayes technique. Unfortunately for purposes of this paper, the study examined the combined
effect of red light cameras and increased enforcement (as well as a publicity campaign), so the impact of
red light cameras alone cannot be determined?.

" The increased enforcement consisted of 20 hours of increased police deployment at each of the 17 sites in each of the 2 years of
the project.

8 The researchers did present tabular data showing that crashes at camera intersections increased by 2% while they decreased by
10.1% at increased enforcement intersections and by 12.7% at comparison intersections. Opponents of photo enforcement (i.e.
Smimizu and Desrochers, 2015) use this as evidence that the cameras did not reduce crashes, but the study’s authors would likely
respond that the tabular data lack the controls used in the empirical Bayes analysis. This study illustrates the complexity of work in
this area, as the same data can be interpreted in different ways.
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The researchers found that the cameras, increased enforcement, and spillover to local comparison sites
had “contributed to a 6.8 percent decrease in fatal and injury collisions; and contributed to an 18.5
percent increase in property damage only collisions” (2003: iii). The other results followed the pattern of
most red light camera evaluations in that there was an increase in rear-end collisions and a decrease in
angle collisions. For example, fatal and injury angle collisions declined by 25.3 percent while fatal and
injury rear-end collisions increased by 4.9 percent. Property damage angle collisions declined by 17.9
percent while property damage rear-end collisions increased by 49.9 percent. A cost-benefit analysis
concluded that the benefit-to-cost ratio was 1.57, meaning that the combined camera and increased
enforcement program was a cost-effective road safety measure.

Edmonton (Sayed and de Leur, 2009)

Edmonton began to use intersection safety cameras in 1998. At the time of the evaluation by Sayed and
de Leur, the program used 24 cameras deployed to 60 different locations. Each of these locations had a
fixed sign warning of the cameras.

Sayed and de Leur compared 25 treatment sites (all of which were four-leg intersections with three or four
lanes on each approach and with a posted speed of 50 kph) with 47 matched control sites. There were
also 100 reference group sites which were used to generate predicted estimates of collisions based on
traffic volume. They used collision and traffic volume data for three years prior to the implementation of
the intersection safety camera program (ISC) and for two to three years following implementation.

The researchers found that the safety camera program was effective in reducing collisions in Edmonton.
Twenty of the 25 treatment sites showed a reduction in collisions ranging from 3.7% to 41.4% following
implementation of the ISC program. Seventeen of the sites showed reductions in severe collisions
ranging from 3.5% to 51.4%. Nineteen of the sites showed reductions in property damage only [PDO]
collisions ranging from 0.7% to 45.6%. There were reductions in angle collisions ranging from 1.7% to
85.2% at 18 sites. However, unlike most studies there were also reductions in rear-end collisions. These
ranged from 8.2% to 55.2%.

Overall, “the reduction in total collisions is estimated to be 11.1% ... severe collisions were reduced by
6.1% and PDO collisions were reduced by 14.3%. Angle type collisions were reduced by 17.2% and rear-
end collisions were reduced by 12.4%” (2009: 202)°.

Alberta (AECOM, 2014a)

AECOM conducted an evaluation of red light cameras in five Alberta cities. They collected data from 76
signalized intersections with red light cameras, 141 signalized intersections without red light cameras,
and 37 intersections without signals. AECOM used an empirical Bayes approach in assessing the impact
of red light cameras. The methodology used in this study allowed the researchers to control for spillover,
regression to the mean, and changes in traffic volume.

The results of this evaluation showed that red light cameras had a positive effect on traffic safety. Total
collisions declined by 8.4% and severe collisions decreased by 32.4%, while property damage only
collisions increased by 1.4%. Side angle collisions were reduced by 37.7% while rear-end collisions
increased by 7.7%. The researchers also concluded that there may have been a spillover effect of
10.7%. This means that there were reductions in collisions at intersections without red light cameras

9 The researchers note that the results would have been slightly stronger if one intersection (37" Avenue at 127" street) had not
seen a 44.8% increase in total collisions and an 86% increase in severe collisions after implementation.
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because of the awareness of the cameras and the publicity concerning the program. However, AECOM
notes that this may also be attributed to other factors influencing safe driving behaviour during the
implementation period.

Winnipeg (Vanlaar et al, 2014)

Winnipeg has had an intersection camera program since 2003. The cameras are triggered by a red light
violation or by excessive speed. The program uses the ‘violation on entrance’ approach rather than the
‘violation on exit’ approach. This means that as long as the light is amber when the vehicle enters the
intersection a ticket will not be issued if the signal turns red while the vehicle is still in the intersection.

Vanlaar et al conducted time series analyses (ARIMA time series modeling) to measure the cameras’
impact. As the researchers point out, this type of analysis shows monthly trends over time rather than
simply comparing totals for ‘before’ and ‘after’ the intervention. The dependent variables were red-light
running crashes and speed-related crashes. Spillover effects were controlled by comparing the camera
sites with all other signalized intersections in the city. The analysis of the 48 camera intersections
compared the change in crashes with the first 12 cameras installed with each of the three subsequent
installations of 12 cameras.

The researchers also conducted an experiment in which four camera sites were compared with eight
comparison sites that did not have cameras. Data were collected three weeks before the cameras were
operational and three weeks after. In weeks four and five after the cameras were operating photo
enforcement warning signs were installed at the entrances to the intersections.

The results of the time series analyses were complex, as the researchers separately analyzed each of the
four subsets of 12 cameras. They found that “the installation of the first set of cameras was associated
with a non-significant increase in side angle crashes of 12.75%, followed by a highly significant decrease
of 46.10% (p=.003) [for the second set of cameras]; a non-significant decrease of 10.68% [for the third set
of cameras]; and a non-significant increase of 10.96%” [for the fourth set of cameras] (2014:242). There
did not appear to be any spillover effects on side angle crashes, as “intersections without cameras in
Winnipeg did not experience a comparable significant decrease in right-angle crashes, nor did they
experience an increase” (2014: 242).

Rear-end crashes increased following the introduction of red light cameras: “the installation of cameras
was associated with an initial significant 42.33% increase in crashes (p=.004). This was followed by a
non-significant 18.86% decrease (p=.085). The effects associated with the installation of the third
(+14.45%; p=.0139) and fourth set of cameras (-2.86%; p= .718) were not significant” (2014:242). The
control intersections had an increase of 23.5%, which was just short of being significant (p=.053). The
researchers suggest that this increase in rear-end crashes may have been the result of the spillover
effect.

Over the four camera installation periods, the net change in injury crashes was an increase of 11.2%, but
the changes were not statistically significant. There were no significant changes in injury crashes for the
control intersections. There were also no changes in property damage only crashes (a net change of only
0.20%). The researchers also found that the installation of cameras had no impact on speeding-related
crashes. They also reported that the cameras may have less impact on serious speeding violations (13

10 This study was not considered in the Perkins et al (2017) review because the cameras were used for both red light and speed
enforcement.
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km/h or more over the limit) than on less-serious violations. The results of the experimental sub-study
were complex and showed modest impacts on speeding violations and running red lights

The researchers conclude that “Overall, Winnipeg’s photo enforcement safety program had a positive net
effect on traffic safety” (2014: 238). However, the results suggest that this impact was modest.

Conclusion

While the evidence clearly supports the use of photo speed enforcement, the research on red light
cameras is not nearly as consistent!. In part, this is due to the fact that while most studies show that red
light cameras reduce side angle collisions, they also show that red light cameras increase rear-end
collisions. On balance, the evidence suggests that the cameras reduce deaths and injuries from crashes,
but this conclusion is contradicted by some studies.

One of the problems is that many of the studies have methodological flaws. Given the ambiguity of the
findings and the ideological debates over the use of photo enforcement, the methodological problems
make it easy to for advocates of one side or the other to highlight findings that support one’s views. One
important point needs to be made about this debate. The fact that a study has weaknesses does not
necessarily mean that its findings are invalid — that conclusion would require replicating the study using a
better research design. While stronger research design will enhance our confidence in a study’s findings,
a weaker design does not necessarily mean that the findings are wrong — particularly when studies
supporting the opposite position also have flawed designs.

Given the debate over the evidence concerning red light cameras, what should jurisdictions do? Despite
the ambiguity of the research, the preponderance of the evidence supports the use of red light cameras.
However, the best way to do this is as part of an integrated traffic strategy. As noted in the speed
enforcement section of this paper, the guidelines of the National Highway Traffic Safety Administration
provide sound advice to governments. Ensuring that that red light cameras are used at high-risk
intersections (ideally this would be in locations that had relatively high numbers of side angle crashes and
low numbers of rear-end crashes), that they are part of a broader, well-publicized road safety strategy,
and that they are constantly evaluated will help to make roads safer. Garber et al (2007) have similar
recommendations and also suggest that research be conducted on the best ways to reduce rear end
crashes at camera intersections in order to overcome this negative feature of red light cameras. Among
the measures that might accomplish this are better signs reminding motorists of photo enforcement,
warning lights when approaching lights that are about to turn amber, and ensuring that the amber interval
is long enough to reduce the likelihood of abrupt stops.

11 The most consistent finding in this area is that the cameras alter driving behaviour. Studies have shown that cameras reduce red
light running, a finding that is supported by data showing that the number of red light camera tickets issued typically declines over
time.
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APPENDIX |
OTHER STUDIES OF SPEED CAMERAS

In this Appendix, we will briefly describe the other systematic reviews conducted on the impact of speed
cameras and then summarize some of the individual studies — many of which were used in the systematic
reviews. Final sections of the appendix include reviews of section control (or point-to-point) cameras
which are not extensively used in North America, but which are becoming increasingly common in Europe
and other parts of the world, and of the use of cameras in construction work zones.

Systematic Reviews
Thomas et al, 2008

An early review by Thomas et al reviewed 90 studies and found 13 studies that met the review criteria.
These studies were conducted in 8 countries. The studies included fixed and mobile cameras, and
hidden and conspicuous camera sites.

The overall conclusion was that speed cameras were effective in reducing crashes and fatalities: “The
best estimate of injury crash reductions attributable to fixed camera systems fall in the range of 20% to
25% at treated locations.... Effects on fatal and other severity crashes are less certain but also declined
in general.” (2008: 125).

While more difficult to assess because of the quality of the studies, results appeared to be similar for
mobile camera systems: “.... An estimate of the range of expected improvement is less certain, but
daytime casualty (injury and fatal) crash reductions reported by a statewide Australian study were around
20%, whereas daytime speed-related collisions were reduced by 25% in a province-wide Canadian study”
(2008:125).

Elvik at al (2009)

Another systematic review (Elvik et al ,2009) examined 16 studies conducted in several European
countries and in Australia and New Zealand. All of the studies utilized a comparison group. Elvik at al
conducted a meta-analysis combining the results of the studies. They also introduced a statistical control
for publication bias, which is the assumption that the results of successful projects are more likely to be
published.

This analysis showed that fixed, visible speed cameras reduced the total number of collisions by 24% and
fatal collisions by 39%. Doubling the level of enforcement reduced the crash rate by 35%, which was a
larger effect than introducing a new program, which reduced the crash rate by 24%. Mobile, hidden
cameras had smaller effects with a 10% reduction in injury collisions and a 16% reduction in fatal
collisions.

The research concluded that photo speed enforcement was cost effective. Several studies included a
benefit-cost analysis with reported benefit-cost ratios ranging from 2.3:1 to 26.7:1.

Hoye (2014)

Hoye’s systematic review included 15 studies of speed cameras and 4 studies of the impact of section
control cameras (section control refers to speed camera programs that measure average speed over a
section of roadway rather than just at a single point). The dependent variables were crashes and fatal
crashes. Hoye summarized the studies through a meta-analysis.
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For speed cameras, Hoye found a 20% reduction in crashes and a 51% reduction in fatal crashes.
Several threats to validity — including regression to mean (RTM) — were controlled for total crashes, but
RTM was not controlled for fatal crashes. The effect of photo enforcement declined as the distance from
the cameras increased. 0.5 km from the cameras the decline in crashes was 8% and 1 km and more
away from the cameras it was only 4%.

The section control evaluations showed reductions of 30% for total crashes and 56% for fatal crashes.
While the information available on section control was limited, two additional studies (Hoye, 2015 and De
Pauw et al 2014b) are discussed below.

Hoye did not find sufficient information in the studies under review to be able to assess the degree to
which the findings might be affected by spillover or crash migration.

Individual Studies

Summarizing the systematic reviews provides an overview of speed camera studies, but the summaries
do not provide details of the individual studies and these details are helpful in understanding the research.
Given the number of speed camera evaluations and the consistency of their findings, it is neither feasible
nor necessary to review all of them in detail. Therefore, we will review selected studies based on their
location (studies done in Canada will be highlighted) and we will also review the most recent studies since
they will reflect the most current technology and have the advantage of being able to build upon previous
work.

Canadian Studies
British Columbia (Chen et al, 2000, Chen et al, 2002, Chen, 2005)

Two British Columbia studies (Chen et al 2000; Chen et al, 2002) are among those included in most of
the systematic reviews. In 1996, British Columbia introduced a province-wide, mobile photo radar
program that was funded by the Insurance Corporation of British Columbia. The program had 30 photo
radar units. It began with a 5-month period prior to implementation during which warning letters were
issued to violators.

The first evaluation study was a province-wide study. Controlling for a number of variables including
seasonality, amount of driving, alcohol consumption, and economic conditions (2005: 302), the study
concluded that photo enforcement reduced speed and the number of collisions. The percentage of
vehicles that were speeding at photo enforcement sites dropped from “more than 60 percent during the
warning letter phase to 37 percent in the first year and to 30 percent in the second year of program
operation” (2005: 302). Driving speeds also declined at non-camera sites, though these declines were
much less than in the camera locations. The program also appeared to have reduced injury collisions by
14%, and fatality collisions by 26%.

The second study (Chen et al, 2002) was site-specific and looked at one selected 22 km. highway
segment near Victoria. The segment is one where there are no alternate routes that would allow drivers
to avoid the highway with photo enforcement.

The program was preceded by an extensive media campaign and there were warning signs posted.
There were 12 possible camera locations along the segment, though not all were active at the same time,
as the mobile units were rotated from one location to another. The study compared photo radar locations
(1 km. in each direction from the camera sites) with the remaining segments of the highway for periods 2
years before and 2 years after the implementation of the photo radar program. Roadways in other nearby
jurisdictions were also used as comparison sites.
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The empirical Bayes analysis compared observed post-photo radar collision data with predicted collisions
based on a statistically-generated collision model that adjusted for possible causal factors and used
collision data from comparison locations. Empirical Bayes analysis allows researchers to compare the
actual number of crashes with the estimated number that would have occurred without speed cameras by
using the number of crashes at comparison sites similar to the camera sites. The empirical Bayes
method can “account for regression to the mean, changes in traffic volume, and trends in crashes due to
factors such as weather, crash reporting practices and driving habits” (Persaud, et al, 2008).

Traffic speeds declined in the warning phase of the program and remained at a level below the posted
speed limit — a reduction of about 3 km/h. The number of collisions also declined at both the camera and
non-camera locations. For the entire corridor the expected number of collisions decreased by 16% (+/-
7%). Chen and his colleagues concluded that this supports the idea of a spillover effect in which the
positive impact of photo radar impacts driving behavior on road segments that do not have cameras.

Alberta (AECOM, 2014b)

This appears to be the only study available that looks at the impact of adding a “Speed on Green”
function to intersection safety cameras that have previously only been enforcing red light violations.
Alberta has had a red light camera program since 1999 but did not start using the cameras to enforce
speeding regulations until 2009. The study used an empirical Bayes approach analyze the data. The
‘before’ period extended from the time of activation of the red light cameras until the speed enforcement
function was activated. The after period ran from this speed enforcement activation date until the time of
data collection for the study. Because of the timing of the activation of the speed function, the study
period varied from camera to camera. The data used for the study came from 46 intersections in Calgary,
Fort Saskatchewan, Strathcona County, and St. Albert.

The study found that there was a 31.3% reduction in angle collisions and a 9.4% increase in rear-end
collisions. There was also a 1% increase in total collisions, a 10.6% increase in property damage only
collisions, and a 32.3% reduction in severe collisions.

While there was a very slight increase in overall collisions these collisions were less severe as there was
a shift from angle collisions to rear-end collisions. Thus, there was a traffic safety gain from the activation
of the speed on green function of intersection safety cameras.

Edmonton, (Li et al, 2017)

Li and his colleagues studied the impact of Edmonton’s mobile camera enforcement program. They
looked at the relationship between three enforcement performance indicators (EPIs) and speed-related
collisions. The three EPIs examined in the study are: the number of enforced sites; the average check
length (the amount of time spent on each visit to a site)!?; and the number of tickets issued. The mobile
units were deployed 20 hours a day between the hours of 6 a.m. and 2 a.m. and the researchers were
able to vary the number of sites and the check lengths when determining the schedules for deployment of
the mobile units. Data were collected for a period of 8 years (2005-2012). The dependent variable was
the monthly number of speed-related collisions in the city.

The results of this study provide important guidance for jurisdictions seeking to maximize the
effectiveness of their mobile speed enforcement programs. The analysis found that all three EPIs were
significantly related to the number of speed-related crashes. The higher the number of enforced sites; the

12 Note that there is an obvious trade-off between the number of sites visited and the time that can be spent at each site.
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shorter the average check lengths; and the more tickets issued, the lower is the number of speed-related
collisions. The researchers estimated that “the marginal effects of enforcing 100 enforced sites and
issuing 10,000 tickets per month were estimated to be 47 and 140 fewer speed-related collisions,
respectively” (2017:212)13. In an earlier paper using data for the same years, Li et al found that
Edmonton’s mobile camera program on arterial roads “showed consistent results in different collision
severities, ranging from 14% to 20%, with the highest reductions observed for severe collisions” (2014:2).

While not specifically addressed in this study, the Edmonton data do suggest that mobile speed cameras
should be more effective than fixed cameras. The fact that more sites with shorter average check lengths
led to fewer speed-related collisions suggests there is a ‘halo effect’ where knowledge of photo
enforcement persists even in circumstances where speed cameras are not currently active. Moving the
mobile units on a frequent basis likely creates a perception that chances of receiving a fine are high
enough to change driving behaviour.

Research in Other Countries
Scottsdale, AZ (Retting et al, 2008)

Retting et al assessed the impact of a 9-month fixed camera pilot program that was implemented on the
Loop 101 freeway in Scottsdale in 2006. According to the authors, this was the first use of fixed speed
cameras on a major highway in the U.S. The program involved the installation of 6 camera sites on an 8-
mile section of the freeway. Motorists were ticketed if they exceeded the speed limit by 11 mph or more.
The evaluation looked at the impact of the program on speeds compared to speeds on a control section
of the highway 25 miles away near Glendale. Speed data were collected 2 months prior to
implementation, at 3 periods during the program, and 6 weeks after the program ended. The researchers
also received public input through a telephone survey.

The program had a significant impact on speeds. The posted speed limit was 65 mph and prior to the
speed camera program the average speed was 70 mph. This declined to 63 mph shortly after program
implementation and remained at about 65 mph during the remainder of the program. After the program
ended!* average speeds returned to 69 mph. One other important finding was that the percentage of
vehicles exceeding 75 mph declined from 15% prior to the program to 1-2% while the cameras were
operating. Once the cameras were removed, the percentage went back up to 12%. There was a
spillover effect, as speeds at the Glendale control sites went down by 5 mph during the program and then
went back up after the program ended.

Finally, the survey data indicated that there was strong public support for the camera enforcement
program, though young drivers (the most likely to speed) were the least supportive.

Phoenix, AZ (Skubic et al, 2013)

This is one of the few studies that did not find that speed cameras reduced vehicle crashes. Speed
cameras were installed at two-mile intervals along a 26-mile segment of the interstate highway running
through Phoenix. There was also a control segment of 14 miles where there were no cameras.

14 Because of the success of the pilot project, it was reinstated in 2007.
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The cameras were installed in 2008 and were removed for political reasons in 2010. This allowed Skubic
et al to compare the number of crashes before camera installation, during the period when cameras were
installed, and then after the cameras were removed. The researchers compared data for 9-month
periods before, during, and after the cameras. They found a 1.5% increase in crashes when the cameras
were installed and a 28% increase when they were removed. In the road segment without cameras the
comparable increases were 3.6% and 39%. The researchers believed that the crash numbers increased
because of an increase in traffic in Phoenix. While the differences were not statistically significant, the
data did show that the increase in crashes in the camera segment was less than the increase in the
control segment?®,

Montgomery County, MD (Hu and McCartt, 2015)

Hu and McCartt evaluated an automated speed enforcement program in Maryland. The program was
implemented in 2007 and was limited to residential streets with speed limits of 35 mph and to school
zones. In 2009, a change in the law raised the threshold for photo enforcement from 11 mph over the
speed limit to 12 mph over, and restricted the hours for school zone enforcement. In 2012, the county
implemented a speed corridor approach where mobile cameras were moved to different locations along a
roadway marked with signs reading “Speed Camera Corridor”. The program grew to 73 speed camera
corridors and 61 additional speed camera sites.

The evaluation used data collected from 6 months prior to the initiation of the program to 7 %2 years after
the program began. Data were also collected from two control sites in two nearby Virginia counties. Hu
and McCartt measured the impact of the program on measured speeds and on speed-related crashes.

The initial phase of the program was evaluated using 20 camera sites, most of which were on residential
streets with speed limits of 35 mph or below. Spillover was measured using 10 sites with similar
characteristics as the camera sites. As controls, speeds were measured in similar sites in two nearby
counties. From 2006 to 2014 average speeds declined in the camera sites by 13% compared with
declines of 5% in the spillover sites and 4% in the Virginia control sites. The percentage of vehicles
exceeding the speed limit by more than 10 mph declined by 64% in the camera sites compared with
declines of 39% in the spillover sites and 43% in the control sites. Hu and McCartt also concluded that
photo enforcement reduced crashes and injuries: “Camera enforcement was associated with a 19%
reduction in the likelihood that a crash involved an incapacitating/fatal injury on camera eligible roads”
(2016:57). The speed corridor approach was also successful with “a 30% reduction in the likelihood that
a crash involved an incapacitating/fatal injury, over and above the reduction associated with speed
camera enforcement” (2016: 58). There was also a favourable spillover effect of a “27% reduction in the
likelihood that a crash involved an incapacitating/fatal injury (2016: 58).

Hu and McCartt also conducted a telephone survey in 2014 to measure citizens’ knowledge of, and
attitudes toward, the automated enforcement program. According to the survey, the vast majority (95%)
of respondents knew about the automated enforcement program and a majority (62%) favored the
program. A higher number of respondents (82%) supported cameras in school zones. Support for speed
cameras was highest among females and among older drivers. The scope of the program is shown by the
finding that most of the respondents had either received a photo radar ticket themselves (59%), or knew
someone who had received a ticket (75%). A substantial majority of respondents (76%) reported that the

15 While it may not have affected the results, the researchers did not specify how drivers would have known that there were cameras
along the 26-mile segment but not along the 14-mile segment of contiguous highway.
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camera program had caused them to reduce their driving speeds. Respondents were also less likely to
report that speeding was a safety problem in 2014 (56%) than prior to the program (71%)?6.

Belgium (De Pauw, et al, 2015)

DePauw et al addressed an interesting question about photo enforcement — whether cameras led to an
improvement in compliance with speed limits, or if drivers simply slowed down before the camera
locations and then sped up again afterward.

The researchers studied the effect of speed cameras on two roadways. One was two-lane in each
direction and the other had three lanes. The speed limit for both was 120 km/h. They measured speeds at
points 3 km ahead of the camera location and 3.8 km after the camera. Speeds were studied before and
after the installation of cameras (13 months before and 10 months after at one location and 11 months
before and 18 months after at the other location).

The analysis showed that the speed cameras had a strong effect on drivers’ behaviour: “The driving
speed reduced on average by 6.4 km/h, the odds of drivers exceeding the speed limit reduced on
average by 80%, and the odds of drivers exceeding the speed limit by more than 10% reduced by 86%”
(2015: 139). However, a graph of speeds approaching and following the cameras was distinctly V-
shaped. This means that drivers slowed abruptly just before the cameras and returned to higher speeds
within 1 km after passing the camera locations.

Norway (Hoye, 2015).

Hoye conducted an evaluation of the effect of fixed speed cameras in Norway. She used an empirical
Bayes analysis to assess the impact of the 223 fixed speed cameras that were installed between 2000
and 2010. The cameras were visible and warning signs were posted prior to the camera locations.
Cameras were installed at locations that had higher than average injury crashes and/or higher than
average speeds. Because of this criterion for camera installation, it was necessary to control for
regression to the mean along with the other controls (such as the overall trend in collisions) that were part
of the empirical Bayes analysis.

Hoye concluded that speed cameras reduced “injury crashes by 22% on average on the medium road
sections. The effects on KSI [killed or seriously injured] are larger but not statistically significant. On the
long and short road sections the effects are smaller than on the medium sections and not statistically
significant. ...... Speed cameras that were installed in 2004 or later had more favorable effects than
speed cameras from earlier years. They were found to reduce injury crashes and the number of KSI by
9% and 39% respectively on the long road sections and by 32% and 49% respectively on the medium
road sections” (201:269).

Spain (Novoa et al, 2010)

Novoa and her colleagues studied the effectiveness of speed cameras in reducing crashes and injuries
on arterial roads and on beltways in Barcelona. Warning signs were posted prior to the cameras and
there was a publicity campaign prior to the implementation of the camera program.

On the arterial roads, the researchers compared rates of crashes within 500 metres before and after the
speed cameras with the remaining portions of the road. There were no differences in injury crashes

16 A Canadian study also found support for photo enforcement. Vanlaar et al (2011) found that 95% of Winnipeg residents were
aware of the photo enforcement program, 81% supported its continuation, and 71% felt the program improved road safety.
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between the treatment and non-treatment road segments. On the beltway roads there were significant
reductions in both the number of injuries (the monthly median number was reduced from 79 to 62 — a
reduction of 21.5%) and injury collisions (the monthly median number was reduced from 48 to 38 — a
reduction of 20.8%).

England (Li and Graham, 2016)

Li and Graham sought to determine the best sites for fixed speed cameras. The ability to be able to
predict which sites would be the best places for cameras would help to make the program cost-effective
and would ensure that the speed cameras would be placed where they would make the largest
contribution to public safety.

The UK has set out guidelines for determining fixed camera sites. These are:

e Site length: Between 400 and 1500m

¢ Number of fatal and serious collisions (FSCs); at least 4 FSCs per km in the last three calendar
years.

e Number of personal injury collisions (PICs); at least 8 PICs per km in the last three calendar
years.

e 85th percentile speed at collision hot spots: 85th percentile speed at least 10% above speed limit.
e Percentage over the speed limit: at least 20% of the drivers are exceeding the speed limit.

The first three are the primary criteria, as speed data are not always available.

The researchers looked at 771 camera sites in eight administrative districts. Control sites which have not
had cameras and which are at least 1.5 km from the camera sites were selected for each using a
matching process. The sites had cameras mounted over the three-year period from 2002 — 2004 so the
researchers used data from 1999 — 2007 to ensure they had coverage 3 years before and three years
after camera installation.

Li and Graham found that “the reduction in personal injury collisions ranges from 10% to 40% whilst the
average effect is 25.9% “(2016: 160). The reduction in crash rates varies by site characteristics — the
camera sites that meet the criteria had better results than those that did not meet the criteria. This
suggests that the positive impact of the cameras can be increased by careful site selection.

Korea (Shim et al, 2015)

Shim et al studied the impact of marked speed cameras on crashes on several Korean expressways.
Korea has a large number of speed cameras — over 5200 when data were collected for this study. One
component of their study involved collecting driving trajectory data from 259 taxis in the city of Daegu.
These data showed that the drivers began reducing speed about 1000m prior to the camera site and
resumed speeding after passing by the site. They found that total crashes were reduced by 7.6%, which
was considerably lower than the reductions found in most earlier studies. They attributed this difference to
an 11% increase in crashes from 1500m — 500m upstream of the camera location and conclude that
these crashes are caused by variations in traffic speed caused by drivers who acted to avoid being
caught speeding by a speed camera.

Studies on Section Control (or Point-to-Point) Cameras.

In recent years some jurisdictions, particularly in Europe, have begun using section control cameras
(which are also referred to as point-to-point cameras or average speed cameras). One weakness of
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other camera systems is that when camera locations are known, motorists will slow down just before the
camera sites and then resume speeding after passing the camera. The study by Shim et al (2015) cited
in the previous section of this report found that crash reductions near the site of an enforcement location
were also associated with an increase in crashes upstream of that location as cars began to slow down in
anticipation of the presence of a speed camera. Section control systems allow enforcement officials to
calculate average speeds by using cameras at multiple locations and computing the average time each
vehicle takes to cover a given distance.

Belgium — Section Control (De Pauw et al, 2014b)

De Pauw et al studied the impact of automated section control on two sections of highway in Belgium.
The sections are on a highway with 3 lanes in each direction and with a speed limit of 120 km/h. Speed
data were collected both upstream and downstream of the photo enforcement section and speed
information was collected over 2 one-week periods before and after system installation.

Section control cameras had an impact on speeds. The average speed decreased by 6 km/h, the odds of
drivers exceeding the speed limit was reduced by 74%, and the odds that drivers would drive at more
than 10% higher than the speed limit were reduced by 86%. The speed reductions were found to exist 6
km before and 6 km after the speed control sections. No crash data were provided.

Norway — Section Control (Hoye 2015a)

Hoye examined the impact of section control on crashes at 14 section control installations in Norway.

The before period was 36 months and the follow-up period varied from 13 months to 36 months
depending upon the date of camera installation. Unlike earlier section control studies that did not control
for regression to the mean, Hoye conducted an empirical Bayes evaluation which enabled her to compare
actual crash statistics with predicted crash statistics.

The roadways where section control was implemented either had very high crash rates or were in tunnels
where alternate enforcement methods would have been difficult. Crash migration was limited by the lack
of alternate routes.

Hoye concluded that section control photo enforcement had a positive impact on road safety: “When
controlling for [regression to the mean] the number of KSI [killed or seriously injured] was ... statistically
significantly reduced by 49%. For injury crashes a non-significant reduction by 12% was found” (2015a:
177). There was no difference between tunnels and open roads in KSI, but injury crashes were reduced
slightly more in tunnels than on open roads.

Finally, Hoye found that spillover effects [positive] on downstream sections of roadways were more likely
to occur than was crash migration [negative].

Italy — Section Control (Montella, et al, 2012; Montella et al, 2015)

Montella and his colleagues evaluated the impact of a point-to-point camera system on speed and safety
on an urban motorway in Naples. They found that the system had a positive impact on speeds and on
crashes: “The P2P system yielded to a considerable reduction in all the calculated statistics: the mean
speed, the 85™ percentile speed, the standard deviation of speed, and the proportion of drivers exceeding
the speed limits. .... The proportion of light and heavy vehicles exceeding the speed limits by more than
20 km/h was reduced respectively by 84 and 77%” (2015:177). These reductions in speeds led to a
significant reduction in crashes with a 32% reduction in total crashes. They also found a spillover effect
as there was a 21% reduction in total crashes on the section of the motorway where the system was not
activated.
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In an earlier paper, Montella et al (2012) reported a similar evaluation in which they found that the crash
reductions diminished over time — from 39.4% in the first semester after activation to 18.7% in the fifth
semester. They suggest that more intensive enforcement may be necessary to overcome this decline.

Speed Cameras in Work Zones
U.S.A. (Medina et al, 2009)

Medina et al used data from two highway work zones on Interstate highways in lllinois. They looked at
the downstream effects (1.5 miles past the actual deployment location) of photo radar compared to
several other speed control methods including police vehicles with lights on and off and speed feedback
signs. They cite extensive research showing that several different methods, including photo radar, were
successful in reducing speeds at the deployment location, but noted that there was limited information
available concerning halo effects downstream from that location.

The findings were a bit complex because of separate analyses for the general stream of traffic and free-
flowing vehicles (those where potential speeding was not impeded by vehicles in front of the vehicle) and
for cars in the median and shoulder lanes. Overall, photo radar was the most effective way of reducing
speeds. The combination of a speed feedback sign and a police vehicle with lights on had an effect on
speeds in some, but not all, data sets and the other treatments had no effect.
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APPENDIX I
OTHER STUDIES OF RED LIGHT CAMERAS

Systematic Reviews
Llau and Ahmed (2014)

This systematic review was limited to U.S. studies (Llau and Ahmed, 2014). The researchers concluded
that red light cameras were effective: “All 9 studies reviewed showed significant reductions in the
frequency/rate of violations, crashes, and injuries at intersections after RLC [red light camera]
implementation. RLC interventions appear to decrease violations, crashes, and injuries at intersections”
((Llau and Ahmed, 2014: 542). Several of these studies were also part of the Cochrane review and
another was too methodologically weak to have any validity, as it looked at only 1 intersection which was
the 9th most dangerous in the U.S. A.

Erke (2009).

Erke conducted a meta-analysis that combined effect estimates from 21 different studies. The analysis
showed “Significant accident reductions ... for all types of crashes with unspecified severity, for all fatal
crashes, and for right-angle collisions with unspecified severity” (2009: 900). There was no change for
property damage only crashes and a significant increase in rear-end collisions.

While these results suggest that RLCs were effective, Erke concluded that “RLCs may reduce crashes
under some circumstances under some conditions, but on the whole RLCs do not seem to be a
successful safety measure” (2009:897). This conclusion was based on a further analysis that looked
separately at: 1) studies that did not control for either regression to the mean (RTM) or spillover effects; 2)
studies that controlled for spillover but not RTM; 3) studies that controlled for RTM but not spillover; and
4) studies that controlled for both spillover and RTM.

As noted by Lund et al (2009) Erke’s conclusion is problematic because, unlike the Cochrane reviews,
she did not limit her analysis to studies that were methodologically sound and many of the studies she
used in her statistical analysis were of questionable validity. Lund and his colleagues note that five
studies that controlled for both RTM and spillover were largely responsible for the conclusion that RLCs
did not reduce crashes. Two of these studies (Garber et al, 2007 and Burkey and Obeng, 2004) were not
published in peer-reviewed journals and have been the subject of papers critical of their methodology.
Without the inclusion of these two studies, Erke’s results would have been much more favorable to the
efficacy of red light cameras. On the other hand, Langland-Orban et al (2016) said the Garber et al and
Burkey and Obeng studies were the most valid among a number of RLC studies?’. This debate reflects
the lack of consensus about the most appropriate way of assessing the impact of red light cameras.

Elvik et al (2009)

The final systematic review that has been done was conducted by Elvik et al (2009) who reviewed 23
studies, most of which were conducted in the United States. As with the other reviews, Elvik et al noted
the methodological weaknesses of many of the red light camera studies. Because of these weaknesses,

17 perkins et al (2017) agree with Langland-Orban and her colleagues, as they assess the Garber study as being of high quality and
the Burkey and Obeng study as of moderate quality.
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Elvik et al limited the studies to those that they felt had utilized proper controls. These studies were
Burkey and Obeng (2004); Council et al. (2005); Garber et al., (2007); Retting and Krychenko, (2002);
and Shin and Washington, (2007).

After reviewing the selected studies, Elvik et al concluded that “The total number of accidents seems to
increase after the installation of red-light cameras” (2009: 904) but the effect is not statistically significant.
All collisions increased by 15% and all injury collisions increased by 13%. While side angle impacts
declined by 10%, rear-end collisions increased significantly with a 43% increase. Despite the fact that
side angle impact collisions can be more serious than rear-end collisions, Elvik et al do not conclude that
red-light cameras have a positive impact on road safety.

Studies Rated ‘High Quality’ By Perkins et al (2017)
Virginia (Garber et al, 2007).

Garber and his colleagues analyzed data from 6 Virginia jurisdictions — Alexandria, Arlington, Fairfax City,
Fairfax County, Falls Church and Vienna. They used the empirical Bayes technique supplemented by
other statistical tests.

Different locations produced varying results. The most consistent finding was that the cameras were
associated with an increase in rear-end crashes. This increase was significant in 4 jurisdictions and
positive but not significant in a 5™. This varied substantially from one jurisdiction to another, but the
overall average increase was 27%.

Findings for other than rear-end crashes were inconsistent. Red light cameras were associated with
increases in all 6 types of crashes measured in Arlington County, while in Fairfax there were significant
decreases in 3 crash types and no significant increases. Even within jurisdictions there were differences,
with some intersections showing increases in collisions and other intersections in the same jurisdiction
showing decreases.

Overall, red light cameras were associated with an increase in total crashes. Two jurisdictions showed
significant increases, two had nonsignificant increases, and one had a nonsignificant decrease. The
cameras were also associated with an overall decrease of 42% in red light running crashes (though two
jurisdictions showed an increase). There was an increase in total crashes in 4 jurisdictions and an
increase in injury crashes. One interesting finding was that the incidence of rear-end crashes did not
decline after the initial increase following the introduction of the cameras. This suggests that drivers did
not become habituated to the cameras over time.

While the Garber et al study is often used to support the view that red light cameras do not improve road
safety, their conclusion is more equivocal: “These results cannot be used to justify the widespread
installation of cameras because they are not universally effective. These results also cannot be used to
justify the abolition of cameras, as they have had a positive impact at some intersections and in some
jurisdictions” (2007: n.p.).

Charlotte, NC (Pulugartha and Otturu, 2014)

Pulugartha and Otturu (2014) evaluated the impact of red light cameras installed at 32 intersections in
Charlotte, N.C. These intersections were compared with 32 similar control intersections. The cameras
were installed between 1998 and 2000 and the program was suspended in 2006. This enabled a
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comparison beforel® and after the red light cameras were installed and a second comparison between
after - installation and program suspension.

The results of the study were complex. With the exception of angle crashes, the data did not show a
statistically significant difference in the number of crashes at the signalized intersections: “The number of
rear-end crashes, left-turn crashes, right-turn and total crashes decreased after the implementation of the
RLC [red light camera] program, but also decreased substantially after the termination of the RLC
enforcement program. On the other hand, angle crashes decreased after the implementation of the RLC
enforcement program but increased marginally after the termination of the RLC enforcement program.
The number of sideswipe crashes increased after the implementation of the RLC enforcement program
but decreased after the termination of the RLC enforcement program” (Pulugartha and Otturu ,2014: 12).

It is interesting to note that the number of crashes declined by 4.6% from the ‘before’ to ‘after’ installation
periods, but by 38.4% from the ‘after installation’ to ‘after program termination’ periods. One other
interesting finding was that there were indications that the cameras were most effective in reducing
crashes at intersections with less than 40,000 vehicle entries a day and at intersections with low numbers
of rear-end crashes.

Miami-Dade County (Fla.) (Llau et al, 2015)

Llau et al examined 20 intersections with red light cameras and compared them with 40 comparison sites
without cameras. The comparison sites were located at least 2 miles from the camera sites to minimize
spillover effects. Intersection crash data were collected for a period of 3 years before camera installation
and 2 years after. The researchers summarized their findings: “During the first year, RLC sites
experienced a marginal decrease in side angle/turn collisions (-3%), a significant increase in rear-end
collisions (+40%), and significant decreases in all injury (-19%) and [red light running]-related injury
collisions (-24%). An increase in side angle/turning (+14%) and rear-end (+51%) collisions at the RLC
sites was observed after 2 years despite camera enforcement. A significant reduction in [red light
running]-related injury crashes (-17%), however, was still observed after 2 years. A nonsignificant decline
in all injury collisions (-12%) was also noted” (2015:773). These findings are consistent with many other
studies that have shown decreases in injury crashes but increases in rear-end crashes. The researchers
concluded that overall the red light cameras provided safety benefits.

Orange County, Florida (Ahmed and Abdel-Aty, 2015)

Ahmed and Abdel-Aty used the empirical Bayes method to analyze collision data from 25 intersections
with red light cameras. They also used data on 50 intersections with no cameras in order to control for
spillover. All intersections had at least 3 years of before-camera and after-camera data.

The results were consistent with many earlier studies. Angle and left-turn crashes at target approaches
decreased by 24% for crashes of all severity and by 26% for fatal and injury crashes. Rear-end crashes
increased 32% for all severity crashes and 41% for fatal and injury crashes. The data showed a spillover
effect as these all severity and fatal and injury crashes declined by 16% and 13% respectively for all
approaches to camera-equipped intersections. There did not seem to be a spillover effect for rear-end
crashes. The researchers also found there was a reduced frequency of angle and left-turn crashes
throughout the county, not just on the travel corridors that had red light cameras installed.

18 The length of the pre-installation period ranged from 1.5 to 3.5 years.
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What Happens When the Cameras Stop?

Objections to red light cameras from politicians and from members of the public have led several
jurisdictions to cancel camera programs. These cancellations provide obvious ‘before and after’ research
opportunities. The final group of studies to be discussed in this paper examine the impact of the decision
to turn off red light cameras on red light running and on crashes.

Virginia Beach — Turning off Red Light Cameras (Porter, et al, 2013).

Virginia Beach VA implemented a red light camera program in 2004. Martinez and Porter (2006) found
that the incidence of red light running dropped 69% following the start of the program. However, the
Virginia legislature ended their authorization for red light cameras in 2005, which provided Porter et al
(2013) with the opportunity to see if red light running rates went back to their pre-camera level.

To control for spillover effects, Porter et al compared 4 photo intersections in Virginia Beach with 2
comparable intersections that did not have cameras. They also selected two control intersections in
Newport News, a nearby city that did not have cameras.

The findings were consistent with previous research - turning off the cameras had a significant impact on
drivers’ behaviour. Within the first year, rates of red light running were 4 times higher than they were
several months before the cameras were removed. This was close to the level of red light running prior to
the installation of the cameras. They also found that the rate of increase was about the same for several
different driver characteristics (i.e. age, race, and gender) that were predictive of running red lights.

It is important to note that while this study demonstrated the clear impact of red light cameras on red light
violations, Porter et al did not examine its effect on collisions.

The Impact of Turning on and Turning off Red Light Cameras in the U.S. (Hu and
Cicchino, 2017)

Hu and Cicchino studied the impact of adding and removing red light cameras on fatal crashes and on
fatal red light running crashes. The study first compared vehicle crashes in 57 U.S. cities that had initiated
red light camera programs between 1992 and 2014 with 33 cities that did not have RLC programs. The
second part of the study compared 14 cities that removed cameras between 2010 and 2014 with 29
matched cities which had retained their programs.

The researchers controlled for several external factors including trends over time in fatal crash rates,
population density, and unemployment rates. When they looked at the impact of initiating a red light
camera program, the researchers found that cities in the camera group had high rates of fatal crashes in
early years when their programs were getting started, but the crash rates declined for the rest of the study
period. Rates in the control cities remained relatively constant during the entire period. The analysis
showed that “the annual rate of fatal red light running crashes in cities with camera programs after
cameras were turned on was 21.3% lower than what would have been expected without cameras. This
difference was significant” (Hu and Cicchino, 2017:145). Further, the rate of all fatal crashes (not just red
light running crashes) was 14.2% lower than the rate that would have been expected without cameras.
Because red light running crashes make up only about 30% of all fatal crashes at signalized intersections,
this means that the cameras appear to have an effect on driver behaviour at intersections that is not
limited to reducing red light running. These results were consistent with those of an earlier study of 62 US
cities — 14 with camera programs and 48 without - which found that fatal red light crashes declined by
24% and all fatal crashes at signalized intersections were reduced by 17 percent (Hu et al, 2011)
compared with expected rates without the red light cameras.
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What happened when red light camera programs were ended and the cameras were turned off? The rate
of fatal red light running crashes was 30.1% higher than would have been expected with the cameras on
and the rate of all fatal? crashes was 16.1% higher than expected. Based on these findings, the
researchers conclude that “turning off cameras was associated with increases in citywide fatal crash rates
at signalized intersections. Legislators and communities considering terminating camera programs
should consider the impact to public safety as the programs end” (2017: 147).

Turning off Cameras in Houston and Dallas (Gallagher and Fisher, 2017)

A final study of the impact of ending a red light camera program examined collision rates in Houston and
Dallas. Both cities had red light camera programs, but a referendum in 2010 led to the end of the use of
red light cameras in Houston. If the cameras helped to reduce crashes, crashes at Houston intersections
from which the cameras had been removed should have increased more than at intersections that never
had cameras. Because the red light camera program continued in Dallas, crash rates at former red light
camera intersections in Houston should have increased more than at similar red light camera
intersections in Dallas.

Gallagher and Fisher concluded that there was “no evidence that red light cameras reduce the frequency
of vehicular accidents” (2017: 6). They estimate that the Houston program — which covered 66
intersections — saved only “4 injury accidents per year” (2017:6). Thus, their work is not consistent with
the view that red light cameras are effective in reducing crashes and injuries.
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Executive Summary Tantus- | IMINIP,

« 1200 Albertans (18+) were asked 11 Questions

« 6 areas of question focus:

o Safety o Enforcement
o Public Engagement o Driver Behaviour
o Revenue Generation o Revenue Allocation

 OQOverall trends observed:

o The majority of Albertans agree or strongly agree that ATE should be used to ticket drivers who speed and/or
run red lights.

o The majority of Albertans disagree or strongly disagree that information on where ATE is/will be operated is
readily available to them.

o Female respondents - regardless of age, and Mature (55+) respondents - regardless of gender, believed to a
moderate or great extent that receiving an ATE violation/fine, or knowing that they could receive an ATE

violation/fine has improved their driving behaviour.

o The majority of Albertans believe to a moderate or great extent that ATE is primarily focused on revenue
generation.
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» Key Findings per Area of Focus:

o Safety (Questions 1-2, 8):

Overall, when asked if respondents believed that ATE had contributed to improved safety outcomes and if
photo radar/Intersection Safety Cameras had reduced collisions in their municipalities over the past 5 years,
Albertans had balanced responses:

= Specifically, for improved safety outcomes, 36% of respondents agreed or strongly agreed and 39%

disagreed or strongly disagreed (Q1).
= For collision reduction, 38% of respondents agreed or strongly agreed and 40% disagreed or strongly

disagreed (Q2).
When asked if Intersection Safety Cameras make intersections safer, 53% of respondents agreed or strongly
agreed, and 28% of respondents disagreed or strongly disagreed (Q8).
o Public Engagement (Question 3):
The majority of respondents (46%) disagreed or strongly disagreed that information on where ATE is/will be
operated is readily available to them.

o Revenue Generation (Question 4):

The majority of respondents (63%) believed to a moderate or great extent that Automated Traffic
Enforcement is primarily focused on revenue generation.
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« Key Findings per Area of Focus:

o Enforcement (Questions 5-7):

When respondents were asked if photo radar should be used to ticket drivers who speed (Q5), if red light
cameras should be used to ticket drivers who run red lights (Q6), and if Intersection Safety Cameras should
be used to ticket drivers who speed through intersections (Q7), 61%, 82%, and 68% agreed or strongly
agreed, respectively.

o Driver Behaviour (Questions 9 & 10):

= When asked if knowing they could receive an Automated Enforcement violation/fine has improved their
driving behaviour, 50% of respondents agreed or strongly agreed, and 35% disagreed or strongly
disagreed (Q9).

= When asked if receiving an Automated Enforcement violation/fine has improved their driving behaviour,
47% of respondents agreed or strongly agreed, and 37% disagreed or strongly disagreed (Q10).

o Revenue Allocation (Question 11):

The majority of respondents indicated that fine revenues should be allocated to various traffic safety
initiatives.
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« MNP and Tantus were engaged by Alberta Transportation to conduct a review of the
Automated Traffic Enforcement Program in Alberta. As part of the program review, MNP
partnered with Trend Research to conduct a public engagement survey to gather input from

Albertans.
« The survey was completed as follows:
o Period: April 3, 2018 — April 16, 2018
o Length: 11 Questions

o Delivery: 5-minute, Computer-Assisted Telephone Interview

« The survey focused on 6 key areas of engagement:

o Safety (Questions 1-2, 8) o Enforcement (Questions 5-7)
o Public Engagement (Question 3) o Driver Behaviour (Questions 9 & 10)
o Revenue Generation (Question 4) o Revenue Allocation (Question 11)
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 Trend Research, in partnership with MNP, developed the respondent sample as follows:

o Arandomly-dialed, representative sample of phone numbers was selected to include 60% landline numbers
and 40% mobile numbers.

o All interviews were conducted from Trend Research’s Edmonton call centre.

o All interviews were supervised and monitored and the survey was registered with the Marketing Research &
Intelligence Association (MRIA) to ensure best practices were being adhered to.

o All interviewers were trained on the specific survey questions and a pretest of 20 interviews was conducted
prior to commencing the full survey.

* Margin of error:

o Overall results, at a sample size of 1,200, are reliable to within £2.8 percentage points, 19 times out of 20.

For additional Methodology information, please see Appendix A.
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- Arandomized sample of 1,200 Albertans ages 18 years and older were surveyed.

- Respondent counts by region in Table 1 are based on Statistics Canada Alberta population
distribution data.

Table 1. Survey Sample

. The Edmonton Metro Area is defined as: City of Edmonton, Specialized Municipality
Reg 10N Res pon dents of Strathcona County, City of St. Albert, City of Spruce Grove, Municipal District of

Calgary Metro Area (CMA) 425 Caran County. iy of L, iy of Pt St Wl Do
Edmonton Metro Area (EMA) 425 Courty Toun o Morlle, Toun ofDevon, Town of Gitors, Toun of Canar Toun
Small Cities - North 42 Sing Lake, vilage of Wabamun, Summer Vilage of Seba Beach, Summer ilage o
Smal Cities - South " Lakeview, Summer Vilage of faska Beach, Summer vilage of Betua Beach, Summer
Rural - North 83 Village of Kapasiwin, Summer Village of Point Alison. ?

Rural - South 154 The Calgary Metro Area is defined as: City of Calgary, Municipal District of Rocky

View County, Town of Cochrane, City of Chestermere, Town of Crossfield, Tsuu T’ina

Total 1’200 Nation 145 (Sarcee 145), Town of Irricana, and Village of Beiseker.!

1Definition Retrieved May 16, 2018 from Statistics Canada 2016 Census.
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- The following demographic information was collected from respondents:

o Age (from age ranges) o First 3 digits of postal code
o Male/Female/Other o Hours driven per day
o Valid Driver’s licence (Y/N) o Received an ATE Violation (Y/N)

Table 2: Key Survey Demographics

Demographic Respondents
Female 600
Male 600
18-34 343
AEE REmEE 35-64 601
65+ 458
<1 388
Hours Driven/Day ;g gg
5+ 74
Other transport? 10

. . . Yes 691
Received ATE Violation No 509

: A Yes 1147
Valid Driver's License No 53

lindicates a respondent who uses a means of transportation other than driving.
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» Survey respondents were asked to classify themselves into the following age categories
(divided here by male and female):

Table 3: Age Demographics by Gender

Age Category Total/Category % of Total

18-20 4%
21-24 30 41 71 6%
25-34 113 111 224 19%
35-44 95 108 203 17%
45-54 96 100 196 16%
55-64 118 84 202 17%
65-69 54 51 105 9%
70-74 23 39 62 5%
75-79 22 26 48 4%
80+ 19 22 41 3%
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» For information display purposes, age ranges were grouped into the following age
categories:
o <35 years (343 respondents)
o 35-64 years (601 respondents)
o 65+ years (256 respondents)

« These groupings are reflective of significant age demographics within the Alberta
population.

ACCOUNTING > CONSULTING > TAX MNP.ca Page 153




| L
Survey Questions — Summary of Questions (1/2) Tanfus MNP

1. To what degree do you believe that photo radar/Intersection Cameras have contributed to improved safety
outcomes (reduced speeding, fewer collisions, better driver attention/behaviours) in the last five years.!

In the past five years, photo radar/Intersection Cameras have reduced collisions in my municipality.?

Where | live, information is readily available to me on where Automated Traffic Enforcement is/will be operated.?
To what degree do you believe that Automated Traffic Enforcement is primarily focused on revenue generation.?
Photo radar should be used to ticket drivers who are speeding on public roads in municipalities.?

Intersection Safety Cameras should be used to ticket drivers who run red lights.?

Intersection Safety Cameras should be used to ticket drivers who speed through intersections.?

Intersection Safety Cameras that detect speeding make intersections safer.?

© © N o 0 & w0 DN

Knowing that I could receive an Automated Enforcement violation/fine has improved
my own driving behaviour (reducing speeding, running red lights, etc.). 2

=
o

Having received an Automated Traffic Enforcement violation/paid an ATE fine has improved
my own driving behaviour (reducing speeding, running red lights, etc.).?

*Respondent data will be provided in a summary format. Where notable differences were observed, other demographic views are compared with the main question response.
**Please note that Questions 1- 11 have been paraphrased in some instances on the following pages for conciseness.

10n a scale of 1-5, where 1 means “Not at all” and 5 means “To a Great Extent”.
20n a scale of 1-5, where 1 means “Strongly Disagree” and 5 means “Strongly Agree”.
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11. Of the following, what do you think that Automated Traffic Enforcement violation fine revenues should
be allocated to (“Yes” to any and all that apply):

1. Nothing in particular, should be general revenues for municipal and provincial governments.
2. Enhancing traditional policing resources (more police officers, crime prevention initiatives, community engagement initiatives).

3. Invest in additional Police Officer traffic enforcement (officer operated radar/laser radar speed limit enforcement, school
zone/playground zone officer enforcement).

4. Specific and targeted traffic safety initiatives (public awareness campaigns, public service announcements, traffic calming
structures, digital speed monitoring signs, public education initiatives).

Research and development on how to improve traffic safety.
Transportation infrastructure (roads, signals, signage, sensors, etc.).
Helps offset court and justice administration costs associated with traffic violations.

Victims services (i.e. services for victims and families of victims of injuries/deaths from traffic violations).

© © N o o

Other (Please state).

*Respondent data will be provided in a summary format. Where notable differences were observed, other demographic views are compared with the main question response.
**Please note that Questions 1- 11 have been paraphrased in some instances on the following pages for conciseness.
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To what degree do you believe that photo radar/Intersection Cameras have contributed to improved safety
outcomes (reduced speeding, fewer collisions, better driver attention/behaviours) in the last five years.

Summary
Not at all To a small degree To some degree To a moderate degree To a great extent

Responses were relatively evenly distributed on Question 1, with 36% of
respondents believing to a moderate or great extent that photo
radar/Intersection Cameras have contributed to improved safety outcomes in
the last five years and, conversely, 39% believing to a small degree or not at
all.
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To what degree do you believe that photo radar/Intersection Cameras have contributed to improved safety
outcomes (reduced speeding, fewer collisions, better driver attention/behaviours) in the last five years.

Male v. Female Received an ATE Violation
180 200 Those who have
160 150 _ re_ceived an ATE
violation were less likely
140 100 to believe that photo
120 50 radar/Intersection
100 0 el 169 73 RS hkeX] 164 hlorg 124 117 gREt) C-:ameras have
80 Notatall Toasmall Tosome Toa To a great contributed to improved
degree degree moderate extent safety outcomes than
60 degree those who had not.
40 m No (n=509) Yes (n=691)
20
95 153 106 [k LN | 139 121 110 120 85
0
Not at all To a small To some degree To a moderate To a great extent
degree degree Aage Cateaor
~ ~ 9 gory Respondents 65+ were the
®F(n=600) =M(n=600) 200 most likely to believe that
150 photo radar/Intersection
Cameras have contributed to
Female respondents were more likely to believe 100 improved outcomes. Those 35-
that photo radar/Intersection Cameras have 50 64 were less likely to believe
contributed to improved safety outcomes, whereas o ME 68 110 8 156 712 ! % the statement, and those <35
male respondents were more likely to disagree. Notatall Toasmall Tosome Toa Toagreat  Were the least likely to believe
degree degree moderate extent the statement.
degree

<35(n=343) = 35-64 (1=601) W65+ (N=256)
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In the past five years, photo radar/Intersection Cameras have reduced collisions in my
municipality in Alberta.

Male v. Female

150
Summary

Female respondents were

100 slightly more likely to agree that

photo radar/Intersection

50 Cameras have reduced
collisions in their municipalities

0 LR 130 iVl 127 pkt 121 ibid 128 114 CES in the past 5 years, whereas

Strongly Disagree Neutral Agree Strongly male resp(_)ndents V_Vere slightly

disagree agree more likely to disagree.

mF(n=600) = M(n=600)
Received an ATE Violation
19% 21% 22% 21% 17% 200

Respondents who had not

Strongly disagree  Disagree Neutral Agree Strongly agree 150 received an ATE violation
were more likely to agree
100
that photo
Responses were relatively evenly distributed on Question 2, with 50 radar/Intersection Cameras
38% of respondents agreeing or strongly agreeing that photo 6y 154 &Y 162 114 S 121 JEZS 112 [ reduced collisions. Previous
radar/Intersection Cameras have reduced collisions in their 0 . violators were more likely to
R Strongly Disagree Neutral Agree Strongly . .
municipalities in the last 5 years. Conversely, 40% of respondents disagree agree disagree with the
disagree or strongly disagree with the statement. statement.

mNo (n=509) = Yes (n=691)
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Where | live, information is readily available to me on where Automated Traffic

Enforcement is/will be operated. Metro Urban
Summary 16% 18%
20% 19%
23%
23%
18% 13%
Rural Data indicates that Urban
) centrest are most likely to
. Strongly disagree disagree with Question 3 by
a 4-7% margin, when
25% 21% 17% 20% 17% Disagree 26% compared with Metro and
Rural centres.
Strongly disagree Disagree Neutral Agree Strongly agree
Neutral
Agree o o
46% of respondents disagreed or strongly disagreed that information on e e
where Automated Traffic Enforcement is/will be operated is readily Strongly agree
available. 15%

1Centres are classified as follows: Metro — Edmonton CMA & Calgary CMA; Urban — Fort McMurray, Grande Prairie, & Lloydminster,
Lethbridge, Red Deer. & Medicine Hat; Rural — Rural North & Rural South
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Question 4:

To what degree do you believe that Automated Traffic Enforcement is primarily focused

on revenue generation?

Summary

Not at all To a small To some Toa
degree degree moderate
degree
Male v. Female
350
300
250
200
150
100 I I
50
0 3 68 VT 140 N [Ek] 118
Not at all To a small To some Toa
degree degree moderate
degree
®F(n=600) = M(n=600)

44%

To a great
extent

pray 303

To a great
extent

The majority (63%) of
respondents believed to a
moderate or great extent

that Automated Traffic
Enforcement is primarily

focused on revenue
generation.

Male respondents
agreed to a greater
extent that ATE is
primarily focused on
revenue generation.
Female respondents
agreed to a lesser
extent.
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400
300
200
100

300
250
200
150
100

50

Received an ATE Violation

109 138 355

Notatall Toasmall Tosome Toa To a great
degree degree moderate extent
degree
mNo (n=509) Yes (n=691)
Age Category
13 47 25 58 76 111 83 109 g9 146 276
Notatall Toasmall Tosome Toa To a great
degree degree moderate extent
degree
<35 (n=343) 35-64 (n=601) ®m65+ (n=256)
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Those who have
received ATE violations
in the past agreed to a
greater extent that ATE is
revenue-driven than
those who had not
received ATE violations.

The majority of all age
categories believe to a
moderate or great extent with
the statement. Those <35
and 35-64 believed that ATE
is primarily focused on
revenue generation to a
greater extent than those
65+.
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Question 5:

Photo radar should be used to ticket drivers who are speeding on public roads in

municipalities.

|
Tanfus MNP

Summary Male v. Female
250
. 200
The majority of Female respondents were
respondents (61%) agreed 150 more likely to agree than
or strongly agreed that 100 male respondents that
photo radar devices 50 photo radar should be
I should be used to ticket 111 72 105 [ N 164 PLY] 169 used to ticket drivers who
. . . 0 ) .
drivers speeding on public . are speeding on public
. 2o Strongl Disagree Neutral Agree Strong| . L
13% 16% 29% 32% roads in municipalities. disagrge)(; ? d agregey roads in municipalities.
Strongly Disagree Neutral Agree Strongly
disagree agree m F(n=600) M(n=600)
Received an ATE Violation
Urban Metro Rural 250 The majority of respondents
agreed or strongly agreed
15% 13% 0 ) 200
3206 30% 0 13% Respondents in Rural 150 that phOtO rada-r Should be
o 11% 3794 9%  centres most strongly used to_t|cket drivers who are
12% agreed with the use of 100 speeding. Those who have
i 50 received an ATE violation in
15 18% photp radar to ticket PEY 112 43 S 4 122 iPE 201 PA] 168 th t likely t
14% o drivers who are 0 e past are more likely to
0 . . .
27% 30% speeding. Strongly ~ Disagree  Neutral Agree Strongly disagree or strongly disagree
24% disagree agree than those who have not
received one in the past.
mNo (n=509) Yes (n=691)
B strongly disagree [l Disagree [} Neutral | Agree | Strongly agree
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Question 6:

Intersection Safety Cameras (ISCs) should be used to ticket drivers who run red lights.

Summary

5% 6%
(0]
- . 31%

Strongly

Disagree Neutral Agree

disagree

350
300
250
200
150
100

50

Received an ATE Violation

12 27 62 230
— 4 mm

Strongly Disagree Agree
disagree

Neutral

mNo (n=509) Yes (n=691)

The majority of respondents
(82%) agreed or strongly
agreed that ISCs should be
used to ticket drivers that run
51%

red lights.
Strongly
agree
Both ATE violators and
non-violators were
likely to agree that ISCs
should be used to ticket
PeH 315 drivers who run red
lights.
Strongly
agree
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350
300
250
200
150
100

50

350
300
250
200
150
100

50

Male v. Female
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The majority of both male and
female respondents were
likely to agree that ISCs
should be used to ticket

2 34 i 30 o 103 305 JEE drivers who run red lights.
Strongly Disagree Neutral Agree Strongly
disagree agree
®F(n=600) = M(n=600)
Age Category
The majority of respondents
in all age categories were
likely to agree that ATE
should be used to ticket
16 29 11 20 39 8 36 50 2 121 179 150 304 A drlvers Who run red ||ghtS.
Strongly Disagree Neutral Agree Strongly
disagree agree
<35 (n=343) ' 35-64 (n=601) m65+ (N=256)
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Question 7:

Intersection Safety Cameras (ISCs) should be used to ticket drivers who speed through
intersections.

Strongly
disagree
250
200
150
100
50
30 58 12
0 |
Strongly
disagree

Summary

Disagree Neutral Agree

Age Category

46 61 ﬂ 57 78 101 17ZE

Disagree Neutral Agree

40%

Strongly
agree

109 232 pkld

Strongly
agree

<35(n=343) = 35-64 (1=601) W65+ (N=256)

The majority of
respondents (68%) agreed
or strongly agreed that
ISCs should be used to
ticket drivers that speed
through intersections.

Respondents 35-64 and
65+ were most likely to
agree with the
statement, with
respondents <35 slightly
less likely to agree with
the statement.
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300
250
200
150
100

50

300
250
200
150
100

50

31 B

Strongly
disagree

23
77
|

Strongly
disagree
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Male v. Female

Female respondents
were more likely to
agree than male
respondents that ISCs

should be used to

o 8 S G % ticket drivers who
Disagree Neutral Agree Strongly speed through
agree intersections.

® F(n=600) = M(n=600)

Received an ATE Violation

The majority of ATE
violators and non-

violators were likely to
agree with the statement.
45 MNad 99 hkets] 201 pzle] 237

Disagree Neutral Agree Strongly
agree

® No (n=509) Yes (n=691)
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Question 8: Tantus- | IMINIP

Intersection Safety Cameras (ISCs) that detect speeding make intersections safer.

Summary
Male v. Female
o 200
The majority of Both male and female
respondents (53%) 150 respondents were likely
agreed or strongly 100 to agree with the
agreed that ISCs that statement, with female
detect speeding make 50 respondents more likely
intersections safer. 0 H 85 B 118 1188 iy 145 154 [0S to agree than male
11% 17% 28%
Strongly Disagree Neutral Agree Strongly respondents.
Strongly Disagree Neutral Agree Strongly disagree agree
disagree agree
mF(n=600) = M(n=600)
<35 35-64 65+
. Strongly disagree
. 18%
Disagree 26% 31% 11% Respondents 65+ were the
most likely to agree with the
Neutral 2% statement, followed by those
18% 35-64, and <35, respectively.
0,
Agree 29%
” 25% 18%
21% 3206

Strongly agree
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Question 9 (n=11471). Tantus-  IVINIP

Knowing that | could receive an Automated Enforcement violation/fine has improved
my own driving behaviour (reducing speeding, running red lights, etc.).

Summary
Male v. Female
50% of respondents 200

agreed or strongly 150 Both male and female
respondents were likely

agreed that knowing
they could receive an 100 to agree with the
ATE violation has 5 statement, with female
improved their own respondents more likely
. . . 121 104 Iy 88 142 v 165 v
18% 17% 14% 25% 25% driver behaviour, while 0 to agree than male

% di [ [
Strongly Disagree Neutral Agree Strongly 35% dlsa_greed or ;tsr;)nrgel)e/ Disagree Neutral Agree S;rorrégey respondents.
disagree agree strongly disagreed. g g
B F(n=561) = M(n=586)
Received an ATE Violation . Age Category
The majority of
200 respondents agreed or 200 _
strongly agreed with 1 All age categories were
150 ? 50 . .
Question 9. likely to agree with the
100 Respondents who have 100 statement. Those 35-64
received an ATE 50 and 65+ were more
%0 vl 128 by 115 107 hlefs] 182 hRly 155 V.iOIation were more 54 120 62 93 46 86 90 133 67 148 Wi Ilkely to agree tha‘n
0 likely to agree than 0 respondents <35.
Strongly ~ Disagree Neutral Agree Strongly those who have not Strongly ~ Disagree Neutral Agree Strongly
disagree agree received an ATE disagree agree
mNo (n=460) = Yes (n=687) violation <35 (n=319) = 35-64 (N=580) W65+ (N=248)

153 individuals opted out of responding to this question.
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Question 10 (n=6871): Tanlus MNP

Having received an Automated Enforcement violation/paid an ATE fine has improved
my own driving behaviour (reducing speeding, running red lights, etc.).

Summary
Male v. Female
100
47% of respondents 80 Female respondents were
agreed or strongly agreed more likely to agree that
that receiving an ATE 60 receiving an ATE violation
violation has improved 40 has improved their driving
their personal driving 20 behaviour. Male
18% 19% 16% 26% 21% behaviour, while 37% 0 42 IS & 42 IR i 2 i ° respondents were more
disagreed or strongl - likely to disagree.
Strongly Disagree Neutral Agree Strongly gdi saqreed gy S_trongly Disagree Neutral Agree Strongly y 9
disagree agree g : disagree agree
mF(n=297) =M(n=390)
Urban Metro Rural Age Category
19% 19%  21% 23% 13% 120
29% ., Rural respondents were 100
13% " most likely to agree that 80 Respondents 65+ were
200 receiving an ATE 60 the most likely to agree
0 - . . . .
25% 24% 19% 13%  Vviolation has improved 40 with Question 10, followed
their driving behaviour. 20 by respondents 35-64,
17% 13% 31% 39 76 gy 48 64 39 55 g 54 98 36 75 [ and <35, respectively.
0
Strongly Disagree Neutral Agree Strongly
disagree agree

[ strongly disagree [l Disagree | Neutral | Agree  Strongly agree
<35 (n=216) ' 35-64 (n=368) W65+ (n=103)

1This question was only asked to individuals who had received an ATE violation in the past 5 years.
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Question 11: Tanltus

Which of the following options should Automated Traffic Enforcement violation fine
revenues be allocated to?

Summary
15% 5% 15%
0
13% 13% 14%
7%
] I
1%
l .

=

K e N4 9 & 4 o S &

CQO \\0\(\ QO\\ \§® QJQ 06\0 ;Qo(\ c\\o@ O\X\
@ Q° > & & N P &
& > K N 3 &F N 9
Q\ (\ RN b \\ s\ ‘\ . ()
® & S & & N o &
A \gl Q O o N\
& <& R <% ,5@7\\\ (\'2’\\ P
© o 3 ) O o
@\’(\ & & & & S
Q/(& Qjé”(b <@
Q.

Albertans have a fairly distributed view of how ATE violation fine revenues should be allocated, focused
mainly on a variety of traffic safety initiatives?!

MNP

1Legend descriptions have been edited for conciseness. For full text please see Question Summary on page 8.
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Tantus Solutions Group, Inc.
Suite 130, 12420 104 Ave
Edmonton, Alberta T5N 3Z9
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APPENDICES
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Appendix A:
Response Scale and Interpretation of the Data

« This survey used a 5-point response scale. Considerations for this metric include:

o Studies in this field are most commonly conducted on a 5-point scale. While a 4-point “forced choice” scale
may provide more decisive results, it would create a significant challenge in comparing and contrasting
results against related studies.

o On a 5-point scale, the “Middle” response cannot be clearly divided or joined with responses on the left or
the right of the scale. Therefore, careful consideration has been given in the analysis of results to present
objective observations accordingly.
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