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I. Summary: 
 

The modern roundabout, first introduced widely in the United Kingdom in the 
1960s, is becoming an increasingly popular alternative to traditional roadway 
intersections among traffic engineers and planners in the United States. This paper 
reviews relevant literature on this topic to determine the implications of the roundabout 
on traffic safety and flow, as well as the safety and enjoyment of other road users, 
including bicyclists and pedestrians.  

In reviewing literature relevant to the topic of roundabouts, this paper asks the 
following questions: 

1. Does the introduction of a roundabout reduce automobile accidents and 
fatalities at a particular intersection and to what extent? 

2. Does the introduction of a roundabout at a particular location as well as 
regionally have an effect on traffic flow? 

3. Do roundabouts have a significant effect on the safety and comfort of 
pedestrians and bicyclists using the road? 

 
II. Introduction: 

Although roundabouts have gained popularity recently in many urban areas in the 
United States, they are still relatively unknown among most of the American public. 
Because of this, many misconceptions exist about roundabouts, as they are often 
confused with older style traffic circles and rotaries. The roundabout differs in many 
important ways from rotaries and traffic circles, and it is important to understand the 
history and evolution of the roundabout to illustrate these differences. 	  

The traffic circle was introduced in the United States in 1905 with the 
construction of Columbus Circle in New York City.1  Similar traffic circles were 
subsequently built in many cities across the country as well as in Europe. These traffic 
circles were designed for high-speed travel, generally featuring large radius and vehicle 
capacity. The result of the design and guidelines for these traffic circles resulted in high 
crash rates and congested traffic.2 
 A 1998 review by Thaweesak Taekratok for the Oregon Department of 
Transportation3 looked at the evolution of the roundabout and outlined some key design 
features of the traditional rotary. Unlike the traffic circle, where roads generally 
intersected the circle at ninety-degree angles, the rotary created merging lanes, allowing 
high-speed entry and priority to the entering driver. Design guidelines for the rotary were 
first published in 1942 by the American Association of State Highway Officials. These 

                                                
1 Federal Highway Administration (FHA). “Roundabouts: An Informational Guide.” Report No. FHWA-

RD-00-067. 2000. p 2. 
2 FHA. “Roundabouts.” p 2. 
3 Oregon Department of Transportation. “Modern Roundabouts for Oregon.” 1998. 
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guidelines called for general operating speeds within the rotary of 25 to 40 miles per 
hour, which required a central island radius of 270 feet or more.4 For many years, 
conventional wisdom was that increasing the size of the rotary would increase capacity 
and flow, leading to larger and larger rotaries.5 Increasing the speed and size of rotaries 
and traffic circles did not lead to increased capacity or efficiency but rather high crash 
rates and driver confusion. By the mid-twentieth century they fell out of favor and were 
often replaced by new, coordinated traffic signals.6   

 
 Figure 1. Traditional High Speed Rotary7 

 
 The United Kingdom developed the modern roundabout in the 1960s. In 1966 
they adopted the “give-way” rule at circular junctions. This rule required drivers to yield 
to traffic already in the circle. The design standards of the roundabout followed this 
principle. The result of these changes drastically improved both the safety of the 
roundabout and the traffic flow. Since the 1960s, the roundabout has gained ubiquity in 
the United Kingdom. As many municipalities in the United States have begun to 
implement the modern roundabout, it is important to understand how advances in the 
design and function of circular junctions since the 1960s have affected and will affect all 
road users, including automobile drivers, pedestrians, and bicyclists.  
 
III. Roundabouts Defined: 
 The Oregon Department of Transportation gave a presentation in 2010 to the 
Oregon Transportation Safety Conference. This presentation, titled, “Roundabouts: A 
Safer Choice,” defined roundabouts as having the following characteristics: 

                                                
4 Oregon. “Modern Roundabouts.” p 4. 
5 Michigan Department of Transportation. “Evolution of Roundabout Technology: A History-Based 

Literature Review.” 2007. p 3. 
6 Oregon. “Modern Roundabouts.” p 5. 
7 National Cooperative Highway Research Program (NCHRP). “Report 572:  Power Point Module 2 – 

What They Are and What they Are Not.”  2007  
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• Yield control on entry; priority to circulating vehicles  
• Slow, consistent speeds 
• Landscaping 
• Pedestrian access and crossing 
• No parking 
• Direction of circulation (counterclockwise) 

 

 
  

 Figure 2. Sample Roundabout Design8 

 
 Roundabouts generally have a much smaller circumference than rotaries or traffic 
circles. The smaller circumferences and curved entries at roundabouts lead to much lower 
operating speeds than at other circular junctions. Typically, where a rotary or traffic 
circle might be designed for operating speeds of around 25 to 40 mph, the roundabout is 
generally designed for operating speeds of around 15 mph.9 The Oregon report used an 
example of a rotary in Kingston, New York, that at the time was being converted to a 
roundabout. This example is shown below: 

                                                
8 Oregon Department of Transportation. “Roundabouts: A Safer Choice.” 2000 
9 Insurance Institute for Highway Safety (IIHS). “Crash Reductions Following Installation of Roundabouts 

in the United States.” 2000.  p 2. 
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 Figure 3. Rotary Conversion in Kingston, NY10 

 
IV. Vehicle Safety: 
 
 What effect does the implementation of a roundabout in place of a traditional 
traffic signal or stop sign have on the vehicle safety at an intersection? The United States 
Department of Transportation Federal Highway Administration (FHA) published 
“Roundabouts: An Informational Guide” in 2000. This report stated that, on average, 
roundabouts have fewer vehicular accidents than other intersection forms. The reason for 
this reduction is that roundabouts have fewer conflict points than traditional intersections, 
and also require lower operating speeds for both the driver entering the roundabout and 
the driver driving in the circle. A conflict point is defined as a location where the paths of 
two motor vehicles, or a vehicle and a bicycle or pedestrian queue, diverge, merge, or 
cross each other.11 The following figure is used in the guide to illustrate the reduction in 
conflict points: 

                                                
10 Oregon. “Roundabouts: A Safer Choice” 
11 FHA. “Roundabouts.” p 106. 

600+ feet 

225 feet 
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 Figure 4. Vehicle Conflict Point Comparison12 

 
 At a four-way stop, roundabouts have about a 75% reduction in vehicle conflict 
points compared to a traditional intersection.13  Three types of conflicts are defined in the 
report: queuing conflicts, merge and diverge conflicts, and crossing conflicts. Crossing 
conflicts are often the most severe in terms of vehicular injuries and fatalities. At a 
traditional intersection these accidents most often occur when a driver fails to adhere to a 
stoplight or stop sign. By eliminating crossing conflicts, roundabouts can, by their design, 
dramatically lower the incidents of injuries and fatalities associated with conflict points. 
 Most research has shown significant reductions in the frequency of vehicular 
collisions and even further reductions in vehicle-related fatalities after the installation of a 
roundabout. The Insurance Institute for Highway Safety conducted a study titled “Crash 
Reductions Following Installation of Roundabouts in the United States.” This study is 
referenced by the New York State Department of Transportation in support of the 
construction of roundabouts. The researchers used the empirical Bayes approach “to 
properly account for regression to the mean while normalizing for differences in traffic 
volume between the before and after periods.”14   
 Using models that adhered to the Bayes approach, the researchers in this study 
found that at the 24 intersections that were converted there was a 39% reduction in 
overall vehicle crashes of all severity levels. Injury data was not available at the time of 
study for four intersections. For the 20 intersections where injury data was available, 
researchers found a 76% reduction in injury crashes. For urban intersections, researchers 
found a 61% reduction in all crash severities and a 77% reduction in injury crashes. For 
urban multi-lane roundabouts, crash reductions were much smaller, at only 15% for all 
crash severities. The amount of data available to study the level of fatal crashes was 

                                                
12 FHA. “Roundabouts.” p 106. 
13 FHA. “Roundabouts.” p 106. 
14 IIHS. “Crash Reductions.” p 4.  
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small; however, the researchers estimated that roundabouts would reduce the frequency 
of fatal vehicular crashes by 89%.  
 Leif Ourston and Gregory A. Hall wrote a journal article for the Institute of 
Traffic Engineers in 2007, titled “Roundabouts Increase Interchange Capacity.” Ourston 
and Hall studied the effect of the installation of a roundabout interchange at I-70/Vail 
Road in Vail, Colorado in 1995. The effect of the roundabout on traffic flow will be 
revisited later. Ourston and Hall found a 12% reduction in the total crash rate at the 
interchange and a 40% reduction in the number of fatal crashes.  
 The Project for Public Spaces (PPS) compiled statistics on the safety impact of 
roundabouts. Their report noted that in the year 2008 there were “733,000 injury crashes 
and 7,196 fatal intersection-related crashes in the United States.” PPS noted that research 
suggests that roundabouts have reduced fatalities by 75% to 90% when replacing 
traditional intersections. If roundabouts were installed at all intersections, there would be 
5,000 to 6,500 lives saved per year.15  
 The Transportation Research Board publishes the National Cooperative Highway 
Research Program (NCHRP). Report 572, titled “Roundabouts in the United States,” was 
published in 2007. This report found that at 55 sites where traditional intersections were 
converted to roundabouts, there was a 35% reduction in crashes, from 1,122 to 726 per 
year. Additionally, a 76% reduction in severe injury crashes was seen, from 296 to 72.  
They found no reduction in overall accidents at signalized intersections in urban areas, 
but a 60% reduction in severe injury crashes. At suburban signalized intersections, 
however, a dramatic 67% reduction in overall crashes occurred after roundabout 
conversion (292 to 98). There was not a significant amount of data on severe injury 
crashes for these locations. At rural intersections, researchers found a remarkable 87% 
reduction in severe injury crashes after the installation of a roundabout.    
 In summary, most research has shown that replacing a traditional intersection with 
a roundabout can have a significant effect on vehicular safety at that location. While the 
reduction in overall crashes is significant, the reduction in serious injury crashes is 
remarkable. This is most likely due to two factors: reduced speeds entering the 
roundabout and the elimination of many conflict points that lead to serious crashes.16 
Roundabouts eliminate crashes that occur when a driver turns left in front of oncoming 
traffic and crashes that occur when a driver runs a red light. These are the most frequent 
occurrences of severe injury and fatal crashes at intersections.  
  
Additional Information: 
 The NCHRP report noted that the safety effects of multi-lane roundabouts are 
diminished compared to single-lane roundabouts. The researchers found that 8 of the 10 
roundabouts with the highest crash rates were multi-lane roundabouts. The report 

                                                
15 Project for Public Spaces. “Roundabouts.” 
16 IIHS. “Crash Reductions.” p 9. 
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recommends that practitioners follow very strict design guidelines when constructing a 
multi-lane roundabout, noting that the multi-lane roundabouts in the study were built 
before the design guidelines were published. The guidelines suggest that multi-lane 
roundabouts should avoid exit and entry point overlaps, clearly mark lane guidelines at 
entry points, and use natural vehicle paths. Figure 5 demonstrates the natural vehicle 
path concept, which states that entry and exit paths should orient vehicles toward their 
proper lanes within the circulatory roadway. 
 

  
 Figure 5. Natural Vehicle Paths in a Multi-Lane Roundabout17 

 
Both the FHA report and the NCHRP report endorse the standard of the United 

Kingdom, which is to not include lane markings within the multi-lane roundabout. The 
FHA report states that lane markings are “misleading” and might give the driver “a false 
sense of security.”18 The FHA recommends following signage guidelines at roundabout 
entries to reduce confusion and accidents.  
 
V. Efficiency: 
 Many studies have shown that roundabouts increase the efficiency of intersections 
in the following ways: 

• Reduced delays 
• Lower operating costs 
• Reduced environmental impact 

                                                
17 National Cooperative Highway Research Program (NCHRP). “Report 572: Roundabouts in the United 

States.” 2007. p 99. 
18 FHA. “Roundabouts.” p 213. 
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 The Project for Public Spaces summarized the findings of various transportation 
agencies across the country that related to the effect of roundabouts on reducing delays. 
The Insurance Institute for Highway Safety (IIHS) reported a 13% to 36% reduction in 
delays at three roundabouts studied. The National Cooperative Highway Research 
Program reported a 75% reduction in peak hour delays at studied roundabouts. The New 
York Department of Transportation (NYDOT) reported a 54% reduction in delays after 
the installation of roundabouts at Vassar College in Poughkeepsie and a 70% reduction in 
travel times along Route 67 in Malta, New York.19  
 The IIHS reports that a study of 11 intersections in Kansas found a 65% reduction 
in delays and a 52% reduction in vehicle stops. A 2005 IIHS study estimated that at 10 
urban intersections that were deemed suitable for roundabout construction, a 62% to 74% 
reduction in delays could have been expected had roundabouts been installed.20 It should 
be noted that according to the IIHS, and others, roundabouts are not suitable for all 
intersections. The IIHS does not recommend roundabouts for intersections with 
unbalanced traffic flow or areas where site constraints will not allow for the installation 
of a properly designed roundabout.  
 The reduction in delays following the proper installation of roundabouts has 
ancillary benefits on vehicle emissions and fuel consumption. Various IIHS reports 
estimate reductions of carbon monoxide emissions by 21% to 42%. The IIHS also 
estimates reductions in fuel consumption of about 30%.  
 A study conducted by a NYSDOT intern, titled “Quantitatively Determining the 
Emissions Reduction Benefits of the Replacement of a Signalized Intersection by a 
Roundabout,” used aaSIDRA software to predict the environmental benefits of 
roundabouts. This report predicted a “6.36% reduction in nitrous oxide and a 26.05% 
reduction in hydrocarbons compared to the traffic signal.”21  
 As noted by the IIHS, the Project for Public Spaces, and other research 
organizations, the initial cost of installing a roundabout varies widely from site to site. It 
is therefore difficult to estimate an average cost of installation. Once installed, however, 
the roundabout dramatically reduces the operational costs associated with the traditional 
intersections. The Alaska Department of Transportation estimates a $13,000 per year 
reduction in maintenance costs. The IIHS states that a roundabout eliminates the 
estimated $3,000 per year in electricity costs of a traditional traffic signal.22 Not 
measured in most studies was the cost reduction associated with the reduction in 

                                                
19 PPS. “Roundabouts.” 
20 Insurance Institute for Highway Safety. “Continued Reliance on Traffic Signals: The Cost of Missed 

Opportunities to Improve Traffic Flow and Safety at Urban Intersections” 2005. p 7. 
21 Maxine Hesch. “Quantitatively Determining the Emissions Reduction Benefits of the Replacement of a 

Signalized Intersection by a Roundabout.” 2007. p 12 
22 IIHS. “Continued Reliance on Traffic Signals.” p 10  
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collisions, particularly injury and fatality collisions associated with the construction of a 
roundabout.  
 
VI. Pedestrians/ Bicycles: 
 
 Roundabouts present different challenges for pedestrians and bicyclists than for 
automobile users. Most research has shown positive effects of roundabouts on pedestrian 
safety while the results on bicyclist safety are mixed. Traffic calming measures are 
generally considered to improve safety for all road uses; however, it is important to 
consider the effect of roundabouts on pedestrians and bicyclists, in particular. 
 Just as roundabouts reduce conflict points for vehicles, they also reduce the 
number of conflict points between pedestrians and vehicles. The Oregon Department of 
Transportation produced Figure 6, which demonstrates the reduction in conflict points. 
In addition to reducing conflict points, specific design features of the roundabout can 
increase pedestrian safety. The flare at the entry and exit point of the roundabout requires 
a splitter island between the lanes. Splitter islands provide “a refuge [for pedestrians],” 
and allow them to “cross in two sections.”23 In “Roundabouts for Oregon,” the 
roundabout guidelines published by the Oregon Department of Transportation,24 various 
recommendations from foreign transportation departments are explored. This report 
endorses the French standard for pedestrian crossings. These guidelines call for wide 
splitter islands (minimum of 2 meters wide) and crosswalks removed at least 4 to 5 
meters from the entry points in order to move pedestrian crossings further from 
circulating traffic. 
  

                                                
23 Oregon. “Modern Roundabouts.” p 26. 
24 Oregon. “Modern Roundabouts.”  
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Figure 6. Pedestrian/Vehicle Conflicts at Roundabouts25 

 
 Specific design guidelines are recommended by the Federal Highway 
Administration (FHA) to maximize pedestrian safety at roundabouts. Pedestrian crossings 
should not be located too far from the yield line because the FHA believes that 
pedestrians might not use crosswalks if they are inconvenient. Their guidelines 
recommend at least a one-vehicle length setback of the crosswalk from the yield line so 
vehicles won’t be stopped in the crosswalk. The FHA does not recommend signalization 
at roundabouts.  
 The United States Access Board is an independent federal agency concerned with 
accessibility for people with disabilities. The Access Board published a report in 2007 
titled, “Synthesis of Literature Relevant to Roundabout Signalization to Provide 
Pedestrian Access.”26 This report reviews the issues around the signalization of 
roundabouts. The report states that, “although roundabouts are infrequently signalized to 
provide access to pedestrians, roundabouts’ crosswalks have been signalized where heavy 
pedestrian flow would otherwise cause long vehicle delays, where unbalanced traffic 
volumes require metering to create gaps for entering vehicles, and where signals were 
needed to accommodate rail transit.”27 This report does note that the FHA’s guidelines, 
while not recommending roundabout signalization, allow that signals might be used at 
roundabouts where unexpected demand is found. 
 Whereas the FHA does not recommend signalization, the Access Board is 
concerned with making roads accessible for all users. As such, this report includes a 

                                                
25 Oregon. “Roundabouts: A Safer Choice.” 
26 United States Access Board (USAB). “Synthesis of Literature Relevant to Roundabout Signalization to 

Provide Pedestrian Access.” 2007. 
27 USAB. “Synthesis of Literature.” p 4. 
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review of roundabout signalization research from other countries. These include the 
United Kingdom, France, Australia, the Netherlands, and Sweden. Figure 7 demonstrates 
the difference in crosswalk placement between the American model and the U.K. model. 
The U.K. model requires the crosswalk to be set back at different lengths from the two 
flows of traffic. Staggering the crosswalks allows more efficient signalization. The 
available queue length at exit points is longer than entry points, reducing the chance of 
vehicle backup in the roundabout. Further, the signals are timed separately, reducing 
vehicle queue time. Fences are installed on the splitter island, guiding a large group of 
pedestrians along the island rather than allowing pedestrians to cross straight ahead from 
the entry crosswalk. The U.K. system has many benefits for pedestrians and allows 
efficient signalization at high volume roundabouts. However, mid-block crossings and 
roundabout signalization are relatively unfamiliar in the United States and might present 
unknown challenges.  

  
        Figure 7. U.S. vs. U.K. Pedestrian Crossings28 

 
 Bill Baranowsi, writing for RoundaboutsUSA, believes that signalization should 
be considered only in situations with unusually high levels of pedestrian traffic and 
perhaps near schools.29 Signalization should be considered only under very specific 
circumstances because of the costs as well as the negative effect on traffic flow. 
Baranowski writes that non-signalized roundabouts are inherently safer than traditional 
intersections. One study he quotes found pedestrian crash rates were generally 3 to 4 
times lower than those at comparable signalized four-way intersections.30  
 The FHA roundabout recommendations assert that roundabouts have a 
demonstrated positive effect on pedestrian safety. Quoting a Dutch study, the report states 
that roundabouts have been shown to reduce pedestrian/vehicle crashes by 73% and 
                                                
28 USAB. “Synthesis of Literature.” p 8.  
29 Baranowsi, Bill. “Pedestrian Crosswalk Signals at Roundabouts: Where are they Applicable?” 2004. p 2. 
30 *This study analyzed 72 roundabouts in Sweden 
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injury crashes by 89%. These reductions can be attributed to lower overall vehicle speeds 
and the reduced number of conflict points.  
 While data supporting the safety effects of roundabouts on vehicular crashes and 
pedestrian crashes has been fairly conclusive, the safety effects of roundabouts on 
bicyclists have more variation. The FHA report analyzed European data on bicycle 
crashes at roundabouts. A British study, which was cited in the FHA report, showed 
increased bicycle crash rates at roundabouts compared to traditional signalized 
intersections (2.91 at conventional roundabouts compared to 1.75 at signaled 
intersections). A French study found a 16% increase in two-wheel-vehicle crashes at 
roundabouts, and the crashes were also generally more severe. 
 The FHA endorses the European standard of not including bike lanes in the 
roundabout. The French study that was cited, as well as others, found higher crash rates 
for bicyclists in roundabouts with integrated outer ring bike lanes, primarily the result of 
an exiting vehicle hitting a bicycle rider in the outer ring. Because of this, the FHA 
recommends that bicyclists enter the flow of traffic as a driver. Providing an opportunity 
for the bicyclist to transition to the pedestrian path is also a recommended additional 
option. Widening the pedestrian path should be considered to accommodate the two 
users.   
 A study by the Transportation Research Institute at Hasselt University in Belgium 
also found a negative effect on bicyclist safety at roundabouts.31 All modes of bicyclist 
roundabout design were considered by the study, including no bicycle lane, bicycle lane 
in the roundabout, separated bicycle lane (priority to cyclists) and separated bicycle lane 
(no priority to cyclists). The results of this study showed an overall increase (27%) in the 
injury crash rate for bicyclists at all modes of design. However, a clear difference was 
found between roundabouts with a non-separated bicycle lane and the other modes. This 
research agreed with the FHA report that non-separated bicycle lanes are less safe for 
bicyclists and should not be included in the roundabout. This study was unable to 
conclude which of the other three design types is safest, and recommended further study.  
 The NCHRP report observed bicyclist behavior at roundabouts. The report did not 
find any significant problems with bicyclists’ interactions with motorists. Most conflicts 
were observed when the bicyclist was riding in the outer ring of the circle as opposed to 
integrating with traffic. This report concluded no significant safety problems with 
motorists and non-motorists at roundabouts, in contrast to other reports.  
 In summary, roundabouts present different design and safety challenges to allow 
for safe use by pedestrians and bicyclists as compared to a traditional intersection. While 
most research suggests a very positive effect on pedestrian safety, (due mainly to reduced 
traffic speeds, fewer conflict points, and a splitter island,) roundabouts have had a mixed 
and less conclusive effect on the safety of bicyclists. Most research concludes that non-

                                                
31 Daniels, et al. “Roundabouts and safety for bicyclists: empirical results and influence of different cycle 
facility designs.” 2008.  
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separated bicycle lanes should terminate before the roundabout, allowing the cyclist to 
reintegrate into traffic, join a separate bicycle lane, or become a pedestrian. Figure 8 
demonstrates the integration of a bike lane into the pedestrian path in Mesa, Arizona. 
More research is needed to conclusively state the effect of roundabouts on bicyclist 
safety, but planners and engineers must be sure to integrate all users’ concerns into 
roundabout design. 
 

  
       Figure 8. Bike Lane in Mesa, Arizona32 

 
 
VII. Conclusions: 
 Roundabouts are being implemented increasingly in the United States following 
widespread implementation in Europe and elsewhere in past decades. The reason for this 
is primarily because of the demonstrated benefits that roundabouts can have on safety and 
traffic flow at a particular junction. The Federal Highway Administration, the Insurance 
Institute for Highway Safety, the Transportation Research Board, and others have 
conducted studies to determine the potential impacts a roundabout can have on a junction. 
The FHA and TRB have both published these findings and included recommendations 
and guidelines for roundabout placement and design.  
 State and local departments of transportation from Washington to Arizona to 
Kansas have made efforts to replace traditional intersections with roundabouts in their 
states. Not only have roundabouts been found to have substantially positive effects on 
vehicular safety and traffic delay, they have also been found to have positive effects on 
pedestrian safety. The research on the effects of roundabouts on bicyclist safety, 
however, is limited and, in some cases, shows negative safety outcomes. More research is 

                                                
32 Wikipedia. “Roundabout.” 2011.   
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needed in this area and, in particular, on how roundabout design can improve the 
bicyclist’s safety experience.  
 Overall, widespread implementation of roundabouts in the United States can have 
a substantially positive effect on the safety and traffic flow at junctions. Roundabouts 
slow traffic down, reduce fatalities, reduce delays, and, I believe, are more aesthetically 
appealing than many traditional intersections. Many misconceptions exist about 
roundabouts in the Untied States. In particular, they are often confused with older designs 
such as the traffic circle or rotary. These misconceptions can be removed through 
education as well as increased experiences with roundabouts. Many states have already 
taken the lead on this issue and others should follow. Doing so will help modernize 
America’s infrastructure and create a safer travel environment.  
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