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ﬁSafet'y*B'enefits. of Traffic Calming

SANY R. ZEIN, ERricaA GEDDES, SUZANNE HEMSING, AND MAVIS JOHNSON

This study was conducted to determine whether there are quantifiable
collision-reduction benefits that result from traffic calming. Traffic
calming is typically implemented to address speeding and external traf-
fic concerns. It is intuitively recognized that successful traffic calming
would therefore result in safety benefits. This research attempted to
determine whether these safety benefits are measurable and significant.
Four local traffic-calming projects in the Greater Vancouver area were
reviewed as part of the research. All four of the projects achieved
reductions in collision frequency, severity, and the annual collision
claim costs. The magnitude of these benefits varied among the proj-
ects, with an average 40 percent reduction in collision frequency and
38 percent reduction in the annual claims costs. A total of 85 case stud-
ies from Europe, Australia; and North America were reviewed to deter-
mine the safety benefits of traffic calming as measured by other
jurisdictions. The international case studies in which more than five
precalming collisions per year occurred were analyzed separately. In
this group of 15 studies. the decrease in collision frequency ranged
from'8 percent to 95 percent. The implementation of traffic calming
involves participation on the part of the general public. local munici-
palities, and emergency response organizations. The planning, engi-
neering, and public consultation process are all a necessary part of the

" process to improving neighborhood livability. The results of this

research provide evidence that the safety benefits of traffic calming are
both quantifiable and significant.

Traffic calming, also known as neighborhood traffic control, traf-
fic restraint, local-area traffic management, and environmental
traffic management; is being employed extensively in Europe, Aus-
tralia, and increasingly in North America. Traffic calming origi-
nated as-a method to physically and visually impede speeding and

- the use of local roads by nonresidents avoiding congested arterial

routes. In the past two to three decades an increasingly common

_fesponse to residential complaints of high traffic volumes and

speeds has been for municipalities to institute a program of traffic
calming. This technigue involves the provision of innovative traf-
fic control devices, which when properly designed and situated can
achieve reductions in traffic speed and nonlocal traffic volumes.
The purpose of this study was to determine whether there are quan-
tifiable collision-reduction benefits that result from traffic calming;
and if so, to détermine whether the magnitude of these benefits is
significant. ) B :

The primary focus of the quantitative portion of this study were
neighborhoods within the Greater Vancouver and Victoria areas that
had introduced traffic-calming measures. These neighborhoods were
chosen o provide the most relevart data to this study. A literature
review was also ‘conducted, and -international - experience was

- fesearched to provide background information as well as quantifica-

tion of the long-term results of traffic calming. Interviews were con-

ducted with transportation personnel at municipalities in the Greater
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Vancouver area and on Vancouver Island that are actively involved
in the provision of traffic calming. From the information gained in
these interviews, four local sites were selected for an in depth review
of pre- and postcalming collision characteristics. Personnel from
Portland, Bellevue, and Seattle were also contacted. The literature
review included documents from Europe, Australia, Japan, and North
America. Particular emphasis was placed on documents quantifying
the safety benefits of traffic calming.

EXPERIENCE IN GREATER VANCOUVER AREA ‘
Site Selection

The sites that were reviewed were selected based on the availability
of collision records at least one year before and after the traffic-
calming measures were installed. The information collected for each
site included internal reports on the implementation process, the
types of traffic-calming measures installed, the exact timing of
implementation, and the cost of implementation. The following four
sites were reviewed:

1. City of Vancouver, West End.

2. City of Vancouver, Mount Pleasant.

3. City of Burnaby, Willingdon Parker.

4, City of New Westminster, Kelvin North.

In each neighborhood, an extensive public consultation process had
been undertaken prior to the implementation of traffic calming.
Comments by the Police, fire department, and residents were given
full consideration in the implementation schemes. Temporary facili-
ties were put in place and monitored for success or faihiré based on
the individual neighborhood’s traffic-calming goals.

Description of Sites
Vancouver, West End Area

In the early 1980s, the city of Vancouver undertook the traffic calm-
ing of an area located in the downtown part of Vancouver, with pri-
marily medium-to high-density- residential land use and streets
developed to local road standards. The traffic calming was carried out
in response to residents’ démands that measures be taken to reduce
nonlocal traffic volume and speed, and to improve the safety and
livability of the neighborhood. As shown in Figure 1, 22 traffic-
calming devices were installed. These consisted of forced-tum islands
(to restrict intersection turning movements to right in-right out), street
closures, diagonal diverters, traffic circles, build outs, and one-way
streets. The Vancouver West End program was one of the earliestand
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FIGURE 1 City of Vancouver, West End traffic calming plan.

- largest neighborhood traffic-calming projects implemented in North
America, and is considered to be one of the most successful. The cost
of construction is estimated at $7.5 million in 1996 dollars.

‘Vancouver, Mount Pléasant Area

The Mount Pleasant area consists primarily of low-density residen-
tial housing. The cost of construction for the permanently imple-
mented calming plan was estimated at $69,000 in 1991 dollars
- ($90,000 in 1996 dollars). The goals of the traffic calming carried out

in Mount Pleasant were to improve safety and to reduce commuter
“shortcutting. As shown in Figure 2, the traffic calming plan included
__the installation of stop signs, two forced-turn islands, nine build-outs,

* . four traffic circles, and two one-way streets.

Burnaby, Willingdon-Parker Area

In early 1993, the city of Burnaby undertook traffic calming in the
Willingdon-Parker area. The area consists primarily of medium-
density single-family residential housing. Due to congestion on the
arterial streets, the area was subjected to a considerable volume of
shortcutting traffic, especially during the peak hours. There was also
significant residential concern regarding safety at the uncontrolled
“courtesy corner” intersections in this area. As shown in Figure 3,
the method of traffic calming selected for this-area was the installa-
tion of alternating Stop-sign control at all intersections, making it
less convenient for motorists to traverse the area. The estimated cost
for the installation of the Stop signs was $15,000 in 1993 dollars,
equivalent to $20,000 in 1996 dollars. The Stop signs were installed
in May 1993. )
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FIGURE2 City of Vancouver, Mount Pleasant traffic calming plan.
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FIGURE 3 City of Burnaby, Willingdon;Parker traffic calming plan.

New Westminster, Kelvin North Area

In September 1993, the city of New Westminster implemented
traffic-calming measures in the neighborhood of Kelvin North.
The neighborhood consists primarily of single-family residential
housing. The primary goal of this traffic calming project was to
deter nonmresidents from shortcutting through the residential
streets. To accomplish this goal the city of New Westminster
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installed a total of 17 speed humps and impo‘sed parking and turn-
ing restrictions during peak hours, as shown in Figure 4. The cost -
of the signs and humps is estimated at $25,000 in 1996 dollars.

Results from Greater Vancouver Area

For each of the four neighborhoods collision data from police
reports were provided by the municipalities. Only the internal local
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FIGURE 4 City of New Westminster, Kelvin North traffic calming plan.






streets were analyzed in detail, but a brief review of the available
volume and collision data from the surrounding arterials indicated
no significant change in trends between the pre- and postcalming
_periods. In all the neighbourhoods, the traffic calming resulted in
areduction of the traffic volume on the local streets. However, this
research was sponsored by the provincial insurance agency which
is interested in the net collision frequency and severity (and resul-
tant claim costs). The focus was therefore on the number and
severity of collisions within the neighborhood rather than the rate
given that the accident frequency on the surrounding arterials had
not recorded a noticeable change due to the traffic calming on the
local streets.
- Collision types were compiled for each neighborhood from the
provided collision data. As can be expected, the neighborhoods
'displayed characteristically different collision-type increases and
_decreases. Figure 5 indicates the change in the collision-type char-
acteristics for the four neighborhoods. The change in average col-
lision frequency and severity between the pre- and postcalming
years was reviewed in detail for the local streets within each neigh-
borhood. Severity was measured using the latest available average
* claim costs from the Insurance Corporation of British Columbia
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(ICBC) for the severity categories of property damage only, injury,
and fatality to calculate the annual collision cost. This cost reflects
the insurance cost to settle claims; it excludes external societal
costs such as the value of life and lost income.

The safety benefits of the local traffic-calming initiatives are
summarized in Table 1. The traffic-calming projects all achieved -
reductions in collision frequency, severity, and the annual colli-

. sion claim costs. The magnitude of these benefits varied among the

projects, with an average 40 percent reduction in collision fre-

‘quency and 38 percent reduction in the annual claim costs. The

results are individually presented in Figures 6to 9 for each neigh-
borhood. From these results, it is concluded that safety benefits
have been consistently achieved from these traffic calming proj-
ects. It can be further concluded that when proper implementation -
procedures, including engineering and public consultation, are fol-
lowed, safety and the associated cost benefits can be expected
from traffic-calming schemes. Due to data constraints, and the tim-
ing of the projects, the long-term effects of traffic calming on the -
four neighborhoods could not be analyzed. A broader spectrum of
experience with traffic-calming projects was gained through the
literature review.
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TABLE1 Summary of Safety Benefits from Traffic C‘alming,Projects in the Greater Vancouver Area

Change in Collision

Change in Annual -

Neighbourhood Frequency (%) _ Collision Claim Cost (%)
Vancouver - West End -18 -10
" "Vancouver - Mount o .
: ~40 =37
Pleasant
Burnaby - Willingdon Parker -60 -48
New Westminster - Kelvin
e -34 -57
North -
-38

AVERAGE C -40

INTERNATIONAL EXPERIENCE

Traffic calming has been practiced in Europe for many years. British
studies demonstrate that the utilization of traffic-calming techniques
is an effective way to reduce casualty collisions. A report on accident
investigation and prevention (/) states that there can be a reduction
of between 60 and 70 percent in casualty collisions through the use
of traffic-calming measures. This study- indicates that these tech-
niques are the most cost-effective way of saving lives, and if all local
authorities vigorously implemented them the resulting savings could
include 200 to 300 lives and 15,000 injuries per year. Most schemes
~ pay for themselves in less than 2 years, and many within 1 year. Of
the numerous British case studies examined, all resulted in signifi-
cant reductions in the frequency of personal-injury accidents. The
reductions typically ranged between 65 and 100 percent.

Traffic-calming methods in Denmark have also been successful in
improving road safety. Many Danish studies (2) have been conducted
on the three towns of Vinderup, Skaerbaek, and Ugerlgse. Physical
measures were implemented to restrict 95th percentile speeds to
30 kmv/hr, Within these towns, injury accidents have been reduced by
60 percent. In 1984, France initiated the Ville plus sure, guartiers sans
accidents program (Safer city, accident-free districts) with concurrent
goals of reducing traffic speeds and collisions. Traffic-calming mea-
sures utilized included traffic circles, landscaping, and horizontal
alignment variations. The program resulted in a 60 percent decrease
in annual accident frequency within districts where traffic calming
was applied. Germany’s experience with traffic calming has been
similar to the other European countries. The German term for traffic
calming is Verkehrsberuhigung, which means traffic tranquilizing, A

_ detailed analysis of the effects of traffic calming on safety was con-

ducted for the German experience. The study (3) concluded that
although the total number of collisions has remained stable, there has
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FIGURE 6'> City of Vancouver, West End change in annual average collision cost.
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FIGURE 7 City of Vancouver, Mount Pleasant change in annual average collision cost.

been a 60 percent reduction in injury accidents within the more than
* 200 communities calmed in the country.

Australia

In the 1970’s, Australian authorities began to implement traffic-
calming schemes such as narrowed streets, speed humps, and cir-
cuitous routings to reduce speed and volumes in residential areas.
Austroads (4). Australia’s national association of state, territory, and
federal road authorities, publishes a guide to traffic engineering and
practice for local area traffic management that states that inexpen-

sive environmental improvement schemes, aimed at reducing traf-

fic volumes or speeds or both have often resulted in the reduction of .
accidents. However, the available literature did not quantify the

safety benefits of the Australian traffic-calming experience.

North America

Since the early 1980s, the utilization of traffic calming in North
America has been steadily gaining in popularity. In the United -
States, various cities have experimented with traffic-calming tech-
niques to reduce traffic volumes and speeds in residential areas. The
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"FIGURE 8 City of Burnaby, Willingdon-Parker change in annual average collision cost.
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FIGURE 9 City of New Westminster, Kelvin North change in annual average

collision cost.

cities of Portland. Oregon. and Seattle. Washington. have docu-
mented considerable success with the installation of traffic circles.
As early as 1982, Seattle reported reductions in intersection colli-
sions of 77 to 91 percent as a result of installing traffic circles (5).-
Large reductions in the nimber of accidents were found even when
traffic volumes remained unchanged after the circle installation.
Similar safety benefits have beén recorded in recent years for new
circle installations. The city of Portland, Oregon . prepared a 1992,
report entitled Peer Review Analysis of the Traffic Circle Program,
which concluded that traffic circles were effective in reducing vehi-
cle speed and reducing reported accidents. especially multivehicle
collisions. Overall, the monthly rate of reported accidents decreased
" by 58 percent subsequent to.the installation of traffic circles.

Results from International Experience

Of the 85 case studies from Europe, Australia, and North America
reviewed to determine the international safety benefits of traffic calm-
ing. the decrease in collision frequency ranged from 8 percent to

100 percent. The case studies in which more than five precalming

collisions per year occurred were analyzed separately. In this group
of 15-studies. the decrease in collision frequency ranged from 8 per-
cent to 95 percent. The relationship between precalming collision fre- -
quency and the recorded postcalming collision frequency reductions-
is shown in Figure 10. As expected. the locations with the lowest pre-
calming frequency are more likely to achieve the highest percent
reduction in collision frequency: '
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MICROLEVEL BENEFITS

- From all the available international and Greater-Vancouver area

studies, the reduction in collisions for the different traffic-calming
devices was reviewed, and the results are summarized in Figure 11.
It was found that all the various measures are effective in reduc-
ing collision frequency, with the magnitude of the frequency
reduction varying from 30-to 82 percent. The data is limited for
some- traffic-calming measures.- due to the difficulty in dis-
aggregating the benefits of individual devices when a comprehen-
sive traffic-calming plan is implemented. The category labeled
“multiple” denotes several calming devices constituting one plan.
The international literature confirms that traffic-calming reduces
both the collision frequency and severity. However. due to differ-
ent methods of measuring severity, the overall average benefits
in reduced collision severity could not be summarized from the
available international data.

CONCLUSION

The focus of this study has been the review of the safety benefits
of .traffic calming. From the review of international and local
experiences, safety benefits were consistently gained through the
implementation of traffic-calming techniques: The magnitide of
the safety benefits varied according to individual site characteris-
. tics. On average, a reduction of 40 percent in both the collision
" frequency and the annual collision claimcosts was achieved. Res-
idential traffic calming is often implemented in neighborhoods
with low volumes and relatively low collision frequency. To
achieve target benefit/cost ratios, low cost plans would need to be
implemented. Traffic calming has been a successful method for
reducing collisions around the world and locally. The success of

traffic calming depends upon achieving consensus among the res-
idents and conducting a proper engineering analysis of the per-
ceived problems and recommended solutions.-In addition to .
the reductions in speed and external volume typically associated
with traffic calming. the safety benefits are both quantifiable and
significant. :
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