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Italians’ Public Opinion on the Road Roundabouts 
Safety
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Introduction
Risk perception being a very common psychological 

phenomenon can affect road safety attitude directly as well indirectly. 
From a theoretical perspective, risk perception is considered a 
crucial factor in understanding the process of behavioural change. 
It refers to the subjective interpretation involved in different traffic 
situations [1]. Brown & Groeger [2] suggested that this perception 
is determined by information regarding the potential hazards in 
the traffic environment and information on the ability of the actor 
to prevent those potential hazards from being transformed into 
actual accidents. Perception of risk of road accidents by drivers 
can make them to adopt the behavior that helps in preventing road 
accidents. Risk perception affects drivers’ attitude regarding traffic 
rules, non-driving activities and driving responsibility [3]. Risk 
perception can modify human behavior. Risk perception affects 
drivers’ attitude regarding traffic rules, non-driving activities and 
driving responsibility.

Persons who possess high level of risk perception are more likely 
to be cautious and careful in their behavior. Risk perception helps 
in adoption of protective behavior. Risk perception is determined 
by the information of the potential hazards in traffic environment, 
and on the ability of driver to perceive the potential hazards 
resulting into actual accidents. There is a significant relationship 
between risk perception and road accidents [4]. Risk perception 
significantly indirectly affects the risky driving behavior [5]. Risk 
perception depends upon driving training, driving experience, 
age of drivers, etc. Driving training increases risk perception of 
drivers [6]. The age of driver influences risk perception and risk-
taking behavior [7]. Ulleberg & Rundmo [8] have shown that risk 
perception is significantly related to risky driving behavior and 
risk-taking attitudes. There is a positive correlation between risk-
taking attitude and risky driving behavior [9]. Risk taking attitude 
predicts risky driving behavior. Risk taking attitude comprises rule 

*Corresponding author: Natalia Distefano, Department of Civil Engineering and 
Architecture, University of Catania, Italy.

Received Date: January 08, 2019

Published Date:  March 14, 2019

ISSN: 2643-6876                                                                           DOI: 10.33552/CTCSE.2019.01.000521

Current Trends in 
Civil & Structural Engineering

Research Article Copyright © All rights are reserved by Natalia Distefano

This work is licensed under Creative Commons Attribution 4.0 License  CTCSE.MS.ID.000521.

Abstract 
Roundabouts have been shown to provide significant safety and operational benefits, but a better understanding of public 

perceptions of roundabouts is critical in order to assess the contribution of the driving behavior of the users on their safety. 
Therefore, research on user behavior and preferences is a helpful tool in improving road safety and accident prevention. The aim 
of this study was to increase knowledge about user perception of risk in roundabouts. Risk perception in specific situations, factors 
influencing perceived risk, and attitude towards suggested safety improvements were studied as well as knowledge about traffic 
rules regulating the interaction between road users was studied. The instrument used is a web nationwide survey, which resulted in 
a total of 1728 responses throughout Italy. These results provide a macroscopic view of road user perceptions of roundabouts at a 
statewide level. This study also showed that web-based surveys provide an efficient means of collecting detailed public opinion data. 
The overall opinion that the respondents expressed against roundabouts is positive. However, the survey results have shown that 
the judgment suffers significant variability in relation to some specific components of the people. It is different the degree of safety 
of roundabouts towards the different types of users (for example, are considered less safe against cyclists). There are no substantial 
differences between the judgment of male drivers and that of females.
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violations, speeding, careless driving, and drinking and driving. A 
study explains that risk perception and perception of driving tasks 
significantly affect drivers’ road safety attitude which comprises 
attitude regarding traffic rules, driving responsibility, non-driving 
activities, carelessness and aggressive behavior [3]. Higher drivers’ 
perception of risk and driving tasks more will be the improvement 
in their road safety attitude.

The aim of this study is to understand how the road roundabouts 
are perceived by people from the point of view of safety. It is known 
as the roundabouts represent the type of intersection that, from 
the point of view of the level of safety offered and the guaranteed 
operational performance, enjoys the highest consensus by the 
technicians of the sector. The goal is to understand whether the 
“technical agreement” corresponds to a similar level of support 
from the public. Numerous studies conducted internationally have 
allowed to quantify within a range between 10% and 40% decrease 
in the accident rate due to the construction of roundabouts in 
place of other types of intersections. The most obvious effects will 
have in cases where the takeover roundabouts at stop-controlled 
intersections. Smaller, but significant, are the benefits of the road 
roundabout in the redevelopment of signalized intersections. 
Distefano et al. [10] have quantified the extent of the relationship 
between the safety perception of the typical roundabout maneuvers 
and the following aspects: a) maneuver type, b) geometric 
characteristics of the roundabouts design elements. Brilon & Stuwe 
[11] have documented that the average diameter roundabouts 
(up to 40 m) are safer intersections signal regulated, while those 
of larger dimensions, while presenting accident rates often higher 
than those of signalized intersections, however, are zones of 
accidents less serious. Persaud et al. [12] have also shown as the 
accidents of greater severity (fatal or serious injury), are reduced, 
in the case of roundabouts, according very high percentage (70% 
- 90%).

Data Collection 
In order to assess public perception of roundabouts for Italian 

people, the tool used was a web-survey. The questionnaire was 
designed by the authors of this paper and includes both general 
questions (age, gender, education, means of transport used most 
frequently), which targeted questions to capture information on 
the opinion of the interviewee on the safety level that he personally 
perceives roundabout. The first set of questions will be used to 
characterize the user in relation to the answers relating to the 
perception. The survey was conducted via web through the DISS 
website (Road Safety Centre). A total of 1728 survey responses 
were received during the implementation period from May to July 
of 2016. Details of the characteristic of survey respondents are 
presented in Table 1.

Table 2  shows the answers of respondents to questions designed 
to understand the level of knowledge of the rules of behavior in the 
roundabout. Most drivers believe that a roundabout need to be 
travelled while maintaining a constant speed (in entry maneuver, 
in circle on the circulatory roadway and in exit maneuver). It is 

true that it has the knowledge that in entry maneuver should 
decrease the speed, but it is not, however, aware that it is necessary 
to increase the speed on circulatory roadway and also at the exit 
in order to quickly dispose of the vehicle flow. Almost 20% of 
respondents believe that on circulatory roadway should take place 
at a lower speed than the entry maneuver (Table 2).

Table 1: Characteristic of Survey Respondents.

Age

18-25 613 35.47%

26-35 411 23.78%

36-50 412 23.84%

51-70 281 16.26%

>70 11 0.64%

Total 1728 100%

Gender

Male 970 56.13%

Female 758 43.87%

Total 1728 100%

Occupation

State employee 414 23.96%

Private employee 281 16.26%

Unemployed 13 0.75%

Student 828 47.92%

Professional 150 8.68%

Other 42 2.43%

Total 1728 100%

Travel Mode

Passenger vehicle 1210 70.02%

Motorcycle 64 3.70%

Bicycle 190 11.00%

Pedestrian 95 5.50%

Bus 141 8.16%

Subway, train 28 1.62%

Total 1728 100%

Daily Travel on a Roundabout

Yes 1650 95.49%

No 78 4.51%

Table 2: Answers of the respondents to the questions on the knowledge 
level of the roundabouts.

Answer Number Percent

When approaching a roundabout, before entering, the driver must:

increase the speed 3 0.17%

decrease the speed 1495 86.52%

stop 206 11.92%

no answer 24 1.39%

total 1728 100%

Entering a roundabout, the driver must give way to traffic on the 
circulatory roadway:

Always 1336 77.31%

Only if there is a signal of 
“Giving way” 352 20.37%
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Never 19 1.10%

no answer 21 1.22%

total 1728 100%

During the maneuver the circulation on circulatory roadway, the driver 
must:

Increase speed compared to 
that of entry 393 22.74%

Decrease the speed 
compared to that of entry 317 18.34%

Maintain the same speed as 
that of entry 989 57.23%

no answer 29 1.68%

total 1728 100%

During the exit maneuver of the roundabout, the driver must:

Increase speed compared 
to that of the circulatory 

roadway
192 11.11%

Decrease speed compared 
to that of the circulatory 

roadway
543 31.42%

Maintain the same speed 
compared to that of the 

circulatory roadway
974 56.37%

no answer 19 1.10%

total 1728 100%

The driver must operate the turn signal to indicate:

The entry to the roundabout 37 2.14%

The circulation on 
circulatory roadway 43 2.49%

The exit from the 
roundabout 1628 94.21%

no answer 20 1.16%

total 1728 100%

At a roundabout pedestrian can cross:

on circulatory roadway 58 3.36%

everywhere 19 1.10%

only perpendicularly to the 
roundabout legs 1613 93,34%

no answer 38 2.20%

total 1728 100%

Analytical Method
In order to obtain a better understanding of road user 

perceptions of roundabouts, as well as to identify factors affecting 
these perceptions, a multivariate analysis is necessary. Particularly, 
discrete choice models provide an appropriate framework for 
conducting such an analysis. Furthermore, each of the response 
categories can be represented by a natural ordering structure (e.g., 
very favorable, favorable, unfavorable, very unfavorable). Ordered 
probability models are a form of discrete outcome models that 
relate dependent variables on an ordered discrete scale to a series 
of predictor variables. Ordered probability models are derived by 
defining a latent variable z as a basis for modeling ordinal ranking 
data.

z = X + 

where X is a vector of variables determining the discrete 
ordering for observation n,  is a vector of estimable parameters, 
and  is a random disturbance. For this study, XLSTAT was used 
to estimate separate ordered probit models in order to examine 
public perceptions of roundabout. The judgments on roundabouts 
are assessed on a four-point scale. Table 3 presents the parameters 
of the ordered probit model developed (Table 3).

Table 3: Ordered Probit Model (normalized coefficients).

Variable Coefficient Std. Error 95% Confidence 
interval

Gender

Male 0 0

Female -0.11 0.028 (-0.165, -0.055)

Age

18-25 0 0

26-35 0.051 0.031 (-0.010, +0.113)

36-50 0.039 0.031 (-0.022, +0.100)

51-70 0.106 0.031 (+0.045, +0.166)

>70 0.005 0.028 (-0.050, +0.059)

Gender and Age

Male 0 0

Female -0.102 0.028 (-0.158, -0.047)

18-25 0 0,000

26-35 0.04 0.032 (-0.021, +0.102)

36-50 0.027 0.032 (-0.035, +0.089)

51-70 0.099 0.031 (+0.038, +0.160)

>70 -0.001 0.028 (-0.056, +0.054)

Occupation

State employee 0 0

Private employee 0.041 0,037 (-0.032, +0.113)

Unemployed -0.014 0,028 (-0.070, +0.041)

Student -0.069 0,041 (-0.149, +0.012)

Professional -0.032 0,033 (-0.097, +0.033)

Other 0.013 0,029 (-0.043, +0.082)

Travel Mode

Passenger vehicle 0 0

Motorcycle 0.038 0.028 (-0.017, +0.093)

Bicycle -0.075 0.028 (-0.130, -0.020)

Pedestrian -0.012 0.028 (-0.066, +0.043)

Bus -0.044 0.028 (-0.099, +0.011)

Subway, train -0.024 0.028 (-0.078, +0.031)

Daily Travel on a 
Roundabout

Yes 0 0

No -0.007 0.028 (-0.061, +0.047)

Result and Discussion
Following tables present the results of the ordered probit 

models that were used to examine public perceptions of roundabout 
related to the gender (Table 4), the age (Table 5), the age for gender 
(Tables 6 and 7), the occupation (Table 8), the travel mode (Table 
9), and regular roundabout user or not (Table 10). (Tables 4-10)
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Table 4: Ordered Probit Model of Perceptions of roundabout by gender.

Gender Very 
Favorable Favorable Unfavorable Very 

Unfavorable

Male 32.79% 60,00% 5.97% 1.25%

Female 25.21% 64.00% 8.62% 2.17%

Table 5: Ordered Probit Model of Perceptions of roundabout by age.

Age Very 
Favorable Favorable Unfavorable Very 

Unfavorable

18-25 26.02% 63.62% 8.25% 2.10%

26-35 30.06% 61.59% 6.79% 1.57%

36-50 29.07% 62.13% 7.12% 1.68%

51-70 36.16% 57.78% 5.04% 1.01%

>70 28.37% 62.50% 7.36% 1.77%

Table 6: Ordered Probit Model of Perceptions of roundabout by age and 
gender (only male).

Age (only 
Male)

Very 
Favorable Favorable Unfavorable Very 

Unfavorable

18-25 29.57% 62.01% 6.89% 1.53%

26-35 32.92% 60.03% 5.85% 1.20%

36-50 31.81% 60.71% 6.18% 1.30%

51-70 39.52% 55.52% 4.22% 0.75%

>70 29.23% 62.19% 7.01% 1.57%

Table 7: Ordered Probit Model of Perceptions of roundabout by age and 
gender (only female).

Age (only 
Female)

Very 
Favorable Favorable Unfavorable Very 

Unfavorable

18-25 22.86% 65.05% 9.56% 2.53%

26-35 25.82% 63.88% 8.27% 2.02%

36-50 24.84% 64.31% 8.68% 2.17%

51-70 31.83% 60.70% 6.17% 1.30%

>70 22.56% 65.15% 9.70% 2.59%

Table 8: Ordered Probit Model of Perceptions of roundabout by 
occupation.

Occupation Very 
Favorable Favorable Unfavorable Very 

Unfavorable

State 
employee 31.14% 60.94% 6.47% 1.45%

Private 
employee 35.11% 58.46% 5.33% 1.09%

Unemployed 25.74% 63.72% 8.39% 2.15%

Student 26.45% 63.40% 8.11% 2.04%

Professional 27.18% 63.06% 7.83% 1.93%

Other 35.59% 58.15% 5.21% 1.06%

Table 9: Ordered Probit Model of Perceptions of roundabout by travel 
mode.

Travel Mode Very 
Favorable Favorable Unfavorable Very 

Unfavorable

Passenger 
vehicle 30.57% 61.29% 6.63% 1.51%

Motorcycle 37.56% 56.81% 4.71% 0.92%

Bicycle 22.66% 64.91% 9.72% 2.72%

Pedestrian 28.80% 62.26% 7.22% 1.72%

Bus 25.20% 63.97% 8.59% 2.24%

Subway, train 23.28% 64.70% 9.43% 2.59%

Table 10: Ordered Probit Model of Perceptions of roundabout by regular 
roundabout user or not.

Travel at 
least a 

Roundabout 
in your Daily 
Movements?

Very 
Favorable Favorable Unfavorable Very 

Unfavorable

Yes 29.43% 61.77% 7.11% 1.69%

No 28.21% 62.41% 7.54% 1.84%

The results of statistical analysis on the responses to the 
web-surveys show that:

1.	 The positive judgment (very favorable + favorable) is 
almost equal between men and women; However, it should be 
noted that the percentage of people who said they were very 
favorable is higher among men (Table 4).

2.	 Young people between 18 and 25 years perceive the 
roundabouts less favorably than other age groups (Table 5).

3.	 The user’s category of users more favorable at 
roundabouts (very favorable) is constituted by men between 
51 and 70 years (39.52%) (Table 6). 

4.	 The category of users more unfavorable at roundabouts 
is represented by younger women (2.53%) and older ones 
(2.59%) (Table 7).

5.	 The social context, defined by the occupation, does not 
appear be a parameter that influences the public perception of 
the roundabouts (Table 8).

6.	 Among the categories of drivers, depending on the mode 
of transport, the motorcycle riders are the ones who, more 
than anyone, have a positive perception of the roundabouts 
(although it represents only 3.70% of respondents); the less 
favorable users are the cyclists (Table 9).

7.	 The users who travel at least on a roundabout for their 
daily movements, perceive the roundabouts in a similar way to 
infrequent users (Table 10).

Conclusion
The research literature has shown roundabouts to provide for 

improved safety and traffic operations in comparison to signalized 
and stop-controlled intersections. Even the engineers and traffic 
planners agree that the roundabouts, if well designed, are the 
best solution to optimize operational performance and the level 
of safety for users. Consistent with prior research, the results 
of this survey showed that public opinion is strongly in favor of 
the roundabouts with an average percentage of 90% (sum of all 
those who have expressed a judgment “very favorable” and those 
who said they were “favorable”). The statistical treatment of data 
by multivariate logistic analysis was done so on a representative 
sample of respondents from all regions of Italy. The results of 
this study thus provide the public perception of roundabouts 
as an expression of the entire Italian’s people. Therefore, these 
results provide a macroscopic view of road user perceptions of 
roundabouts at a statewide level. In this way, they have exceeded 
the limits associated with surveys carried out only in local areas. 
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This study finally showed that web-based surveys provide an 
effective and efficient means of collecting detailed public opinion 
data.
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