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ABSTRACT
The perceptions of experts and drivers about issues related to roadway safety are
often contrasting, so it is important to take into account the opinion of these two
groups in the assessment of road safety. With the purpose of identifying the gap
between these groups’ opinions, this project investigated the perceptions of Brazilian
drivers with regards to the features evaluated in the ProactIve evaluaTIon method of
road Safety, PITIS. This method was originally developed based on the perspective of
road safety professionals. The comparison between the opinions of these two groups
showed no significant difference between the opinions of drivers and those of Brazilian
road safety professionals, although there is a difference in the order of importance
assigned to the features examined. 

INTRODUCTION
Road accidents are complex events since they involve aspects related to the roadway
environment, to human factors and to the vehicles. International research tends to
indicate that the key responsible for accidents is the human factor, followed by the
road-environment component and lastly by failures in the vehicles (AUSTROADS, 1994;
GAO, 2003). However, the factors that mostly contribute to the occurrence of accidents
are not necessarily those attaining the best cost-benefit countermeasures. Road-
environment measures in the field of engineering are usually more feasible to
implement than training the driver to achieve the necessary level of ability to perform
in complex roadway environments (Ogden, 1996). 
A doctoral research project conducted at the Laboratory for Transportation Systems of
the Federal University of Rio Grande do Sul (LASTRAN/UFRGS) led to the development
of a method of evaluation of the potential safety conditions of roadway segments
(Nodari, 2003). The ProactIve evaluaTIon method of road Safety, PITIS, enables the
identification of unfavorable conditions even if collision and traffic volume data are not
available. It also pinpoints the need for implementing specific proactive measures for
improving overall safety conditions. 
The current version of PITIS is focused on paved two lane highway segments, which
represents 95% of the total paved network in Brazil. PITIS enables the calculation of
an overall potential safety index, the PSI, composed by several physical road features
that influence the occurrence of accidents. This index was gauged through a qualitative
survey carried out with road safety experts, who were asked to assign levels of
importance to the different road features.
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Using the methodology proposed in PITIS, it was possible to investigate the opinion of
Brazilian drivers about the items that compose the PSI. The main objective of the
survey was to identify the perception gap between drivers and experts about the
importance of the road’s features in the improvement of road safety conditions. 

PITIS OVERVIEW

The method of evaluation of the potential safety of paved two lane rural highway
segments (PITIS) was proposed by Nodari (2003). This method focuses on evaluating
the potential safety of roads, based only on the physical features of the roadway, i.e.,
without using accident or traffic volume data (Nodari e Lindau, 2003; 2004).

The method was developed in two modules; (i) the safety evaluation module, where
the Potential Safety Index (PSI) was elaborated; and (ii) the safety inspection module,
which resulted in determining a procedure for field data collection in order to calculate
the PSI.

Evaluation module

The elaboration of the Potential Safety Index (PSI) was done in 4 stages. Initially, the
main physical features of the road which influence the road safety conditions offered to
users were identified. This identification was done through an extensive literature
review. In addition, six Road Safety Audit checklists (AUSTROADS, 1994; OMT, 2000;
Hildebrand e Wilson, 1999; TNZ, 1998; IHT, 1996; TAC, 2001) were analyzed. This
review resulted in the elaboration of a list containing 297 items. 

The second stage consisted in selecting from that list the items considered more
relevant for the safety analysis of paved two lane highways in Brazil. Two main criteria
were the basis for this selection: (i) the impact of the feature on road safety; and (ii)
relevance of the feature in the Brazilian reality. As a result of the second stage, a list of
36 items was obtained, and then classified according to 9 macro-categories, as shown
on Table 1. 

The third stage involved assigning the relative weights of each selected feature in the
potential safety of a road segment. These weights resulted from a survey made with
professionals working in the field of road safety: (i) 182 highway patrolmen; (ii) 103
Brazilian road designers; (iii) 15 Brazilian road safety experts; (iv) 34 international road
safety experts. The purpose of the questionnaire was to try to identify the influence
level of each of the 36 features from Table 1 on road safety. The interviewees were
asked to give their opinion about each feature, using an influence scale ranging from
zero to ten, as shown in Figure 1. In this scale, zero is equivalent to “no positive
influence on safety” and ten is equivalent to “great positive influence on safety”. 

Figure 1: Example of question

0 5 10

No positive
influence on safety

Great positive
influence on safety

1. Eliminating potholes
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The calculation of the relative weight of each feature results from the average values
of the influence levels assigned to each feature by the professionals interviewed. As
the features selected were organized within 9 macro-categories with non-uniform
numbers of items, it was necessary to relativize the weight of each feature within its
macro-category, as in equation 1.
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where:

jip , -relative weight of the feature in the macro-category

jiI , - impact of the feature on the macro-category

i - features
j - macro-categories 
m - total features in the macro-category

Table 1: Physical features of the roadway considered in the PSI

Macro Categories Features
1 Eliminating potholes
2 Increasing skid resistance
3 Eliminating water sheets
4 Eliminating loose gravel

Surface Conditions

5 Eliminating the edge break (between lane and shoulder)
6 Flatter horizontal curves
7 Wider lanes on curves/wider shoulders on curves
8 Providing adequate superelevation on curves
9 Density of curves appropriate to the highway class, type of terrain and traffic

composition

Horizontal Curves

10 Careful combination of horizontal and vertical alignments 
11 Designing intersections with auxiliary lanes and channelizationIntersections
12 Providing artificial lighting at intersections
13 Longitudinal lines with good visibility under both diurnal and nocturnal conditions
14 Providing raised reflective pavement markers
15 Providing rumble devices
16 Credible signing and delineation
17 Appropriate use of warning, regulatory and destination signs
18 Providing variable message signs (restricted to road operating conditions)
19 Providing curve alignment markers 

Signs and
Delineation

20 Improving signing legibility and conspicuity
21 Flatter grades
22 Providing frequent overtaking opportunitiesAlignment
23 Sight distances appropriate to highway class, type of terrain and traffic composition
24 Lane and shoulder width appropriate to highway class, type of terrain and traffic

composition
25 Providing sealed (paved) shoulders
26 Flatter side slopes

Cross Section

27 Bridge width matching road width
28 Providing cycling and walking conditions on the side of the roadway along urban

sectionsVulnerable Users
29 Providing safe crossings for pedestrians
30 Providing appropriate treatment for potentially hazardous locations 
31 Appropriate access to properties and roadside commercial facilitiesRoadside
32 Appropriate location and layout of bus stops
33 Limited use of commercial billboards
34 Appropriate transition between rural and urban environments
35 Posted speed closer to design speedGeneral Topics

36 Protecting the invasion of cattle 
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The general relative weight of each feature results from the consolidation of the
influence levels assigned by the four groups of professionals interviewed into one
overall influence level. The consolidation of the influence levels was done through
calculating the geometric average of the influences assigned by each of the 4 groups. 

Differently from the arithmetic average, the geometric average penalizes the variability
of the values used to obtain the average. Its use is normally indicated in cases of
multiplying qualities or non-compensatory qualities. The use of the geometric average
to consolidate the weights assigned by the 4 groups lead to privileging the features
that achieved more consensus among the groups interviewed (low variability) over the
features that achieved little consensus (high variability). Using the geometric average
equation presented in Montgomery and Runger (1994), the overall influence level, or
general relative weight of each feature is obtained by equation 2.

4 ,,,,, PRjiPJjiEIjiENjiji IIIII ×××=     (2)

where:

PRjiPJjiEIjiENji IIII ,,,, ,,,  - influence of the feature on the macro-category assigned

respectively by: Brazilian Experts, International Experts, Designers and Highway
Patrolmen.

The fourth stage consisted in the formulation of the PSI. This index results from a sum
of the product of weights and scores. The weights of each item result from the
interviews with the road safety professionals and the scores result from a road
inspection process. As the features were organized in 9 macro-categories, it was
necessary to calculate the partial indices that characterize the potential safety of these
categories (PSI kj ). Equation 3 presents the formulation of the PSI kj  calculation.
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where:

PSI kj  – potential safety index of the macro-category for one section (1 ≤ PSI kj  ≤ 10)
nij – score of the feature resulting from the field inspection
k – road section measuring 1 km

Inspection Module

The scores used to calculate the PSI refer to the current road conditions assessed by
the PITIS method. Through an inspection process, the evaluators must observe the
features that compose the PSI and assign a score to each one of them. As the criteria
for establishing the scores is a subjective process, it is necessary to standardize the
inspection process. 

Nodari (2003) defined a data collection criteria where the following aspects were
determined: (i) the segment’s length; (ii) the score scale for field evaluation; and (iii)
the spreadsheet and the inspection procedure. The purpose of this procedure is to
reduce the variability resulting from inspections carried out by different professionals,
allowing the comparability of the indices obtained at different points of time and space.
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USER PERCEPTION

Road safety experts determine the operational procedures for a roadway context, but
they cannot control drivers’ behaviour. For this reason, the planning and management
of roads must be consistent with drivers’ abilities and actions. Human beings transfer
their perceptions and motivations to the way they drive, and adapt their behaviour in
order to optimize their performance according to their own criteria. Perception and
evaluation of danger are very important in this process, as drivers’ behaviour is
modulated by the degree of risk assessed by them (Neil et. al., 1998). 

Research has been done with the purpose of identifying, through drivers’ perceptions,
the critical spots on the highway and risk situations (Tarko e DeSalle, 2003). Users’
opinions are believed to highlight important issues for the improvement of road-driver
interaction, which are not prioritized by technicians. On the other hand, it is also clear
that risk situations are not always perceived by drivers. 

In this context, this paper is aimed at investigating the opinion of drivers about the
items that compose the PSI developed by Nodari (2003). The same questionnaire
developed by Nodari (2003) was used in this survey in order to allow a comparison
between the results obtained in this project and those from the previous one. The
target population surveyed was formed by automobile drivers who use the roadways of
the state of Rio Grande do Sul, Brazil. 

Data Collection Planning

The data collection planning consisted in calculating the size of the sample and
determining the way in which the questionnaires would be applied. The sample was
divided into 2 variables of stratification of the population in question: (i) sex; (ii) age.
Table 2 presents the description of these variables, as well as its evaluation groups. 

Table 2: Stratification variables

Stratification
variable

# of
groups

Description of
groups

Sex 2 Male or Female

Age 3
18 to 25 
26 to 55 

Over 55 years old

With the information of the variables and their groups, it was possible to calculate the
total number of strata and groups, totaling 6 strata and 6 groups. Based on equation
4, the number of questionnaires per group was calculated.

2

2
2

2/ ER
CVZn α=

(4)

Where:
n = number of questionnaires per group
Zα/2 = significance level
CV = variation coefficient
ER = relative error

Admitting a significance level of 5% (α= 0.05 e Zα/2= 1.96), a moderate variation
coefficient (CV = 10%) and adopting a maximum admissible error of 5%, the
indication of 15.4 questionnaires per group was obtained, resulting in a minimum total
of 93 questionnaires.  In order to achieve more representativeness, the questionnaires
should be distributed according to the profiles of the target population. 
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The existing data about drivers in the state of Rio Grande do Sul relate to licensed
drivers, as shown on Table 3, and drivers who drive on highways. A survey carried out
on the highways managed by the concessionaires Concepa and Ecosul showed that
90% of the drivers using the highways are male, and 11% of them are younger than
26, 76% are aged between 26 and 55 years old and 13% are over 55 years old
(LASTRAN, 2003). 

Table 3: Profile of drivers in Brazil and Rio Grande do Sul

Sex Brazil Rio Grande do Sul
Female 26.73% 26.30%
Male 73.27% 73.70%
Age Brazil Rio Grande do Sul
18 to
25 

* 16.52%

26 to
55 

* 68.64%

Over
55 

13.84% 14.84%

* Data unavailable. 
Source: DENATRAN (2003) and DETRAN-RS (2005). 

In order to determine the number of questionnaires per stratum, the profile identified
in the road survey was adopted (LASTRAN, 2003), considering that it is the most
representative one about the surveyed population. Thus, 90% of 93 questionnaires
should be applied to male drivers, from which 11% are under 26 years old, 76% are
between 26 and 55 years old and 13% are over 55 years old. Table 4 shows the
distribution of the minimum number of questionnaires per stratum. 

Table 4: Distribution of the questionnaires per stratum

Age
Sex

18 to
25 

26 to
55 

Over 55 years
old

Female 2 8 2
Male 10 64 11

With regards to the form of data collection, it is known that the most efficient way of
making opinion surveys with drivers is to stop them somewhere along the road and ask
them to answer a questionnaire. However, it is unlikely that drivers will be willing to
interrupt a journey in order to answer a survey questionnaire, so it is necessary for
highway patrolmen to intervene (DTRL, 2001). This, however, might influence the
answers to the questionnaire, preventing respondents from giving their opinion
truthfully and coherently. 

For this reason, the sample used in the survey was obtained without interrupting
drivers’ journeys. In a non-random way, the drivers were interviewed at locations
chosen for their convenience. The questionnaires were applied both digitally and by
direct approach. The total of interviewed drivers was 118, divided as shown on Table
5.

Table 5: Number of questionnaires applied

Age
Sex

18 to
25 

26 to
55 

Over 55 years
old

Female 4 11 3
Male 20 69 11
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Data Analysis

In order to evaluate the internal consistence of the tools used in the drivers’ opinion
survey, a reliability average was used: the Cronbach Alfa. The value obtained was
0.9611, indicating that the questions measure similar situations and that the data
collected are minimally reliable. It is important to highlight that the literature alerts to
the fact that the analysis of a questionnaire with a large number of questions may
mask the Alfa value (Braga, 2004). In order to avoid this mistake, the Cronbach Alfa
was also calculated for the set of questions in each macro-category, as shown on Table
6. It shows that all Alfa values were above 0.55, indicating the consistency of the data
(Fogliatto, 2004). 

Table 6: Cronbach Alfa of each Macro-category

Alfa Alfa 
Surface Conditions 0.8022 Cross Section 0.7838
Horizontal Curves 0.8735 Vulnerable Users 0.7842
Intersections 0.7064 Roadside 0.8412
Signs and Delineation 0.8698 General Topics 0.7642
Alignment 0.6738

With the purpose of identifying the discrepancies between the opinions of road safety
experts and drivers about the items in the PSI, a multivariate analysis of the variance
(MANOVA) was carried out. MANOVA was chosen because it provides the necessary
tools to judge whether the variability observed in the data is due to the treatment (in
the case of this paper, surveyed groups) or due to random variations of the sample.
This analysis allows the verification of whether there is a significant difference of
opinion between the respondent groups.

MANOVA has shown that, for most features, there is no significant difference between
the drivers’ answers and the Brazilian professionals’ answers (Brazilian experts,
highway patrolmen and road designers). However, it showed a significant difference
between the opinion of international experts and drivers for most of the features that
compose the PSI.

Table 7 presents a summarized picture of the MANOVA results, where it is possible to
observe the groups formed according to the respondents’ opinions about each item
(those that did not present significant differences in their answers are in the same
group). The average of influence levels of each feature assigned by each group of
respondents is between brackets. 

Pareto graphs were used to help characterize more clearly the difference between the
perceptions of drivers and road safety experts. The objective of these graphs is helping
visualize how different groups ranked the items. Figures 2, 3, 4, 5, 6 present the 10
items prioritized by each surveyed group (international experts, Brazilian experts,
highway patrolmen, designers and drivers). Table 8 presents the rank of importance
assigned by each group of professionals to the 10 items considered most important in
the improvement of road safety according to drivers. 
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Table 7: Summarized table of the MANOVA results
Group 1 Group 2 Group 3

1. Eliminating potholes

International Experts
(4.20)

Braz. Experts (8.66)
Designers (9.21)
Patrolmen (9.15)
Drivers (9.07)

2. Increasing skid resistance
International experts
(6.55)

Braz. Experts (7.93)
Designers (8.31)
Drivers (8.75)

Patrolmen (9.16)

13. Eliminating water sheets

International experts
(6.23)

Braz. Experts (8.46)
Designers (8.99)
Patrolmen (9.27)
Drivers (8.85)

12. Eliminating loose gravel
International experts
(5.08)

Braz. experts (7.33)
Designers (7.54)
Drivers (8.35)

Patrolmen (9.03)

11. Eliminating the edge break (between lane and
shoulder)

International experts
(5.14)

Braz. Experts (7.73)
Designers (6.85)
Drivers (7.94)

Patrolmen (8.42)

10. Flatter horizontal curves

International experts
(5.35)

Braz. experts (7.66)
Designers (7.33)
Patrolmen (8.44)
Drivers (8.10)

9. Wider lanes on curves/wider shoulders on curves

International experts
(4.79)

Braz. experts (8.13)
Designers (7.59)
Patrolmen (8.46)
Drivers (8.35)

10. Providing adequate superelevation on curves

International experts
(5.91)

Braz. experts (8.73)
Designers (8.23)
Patrolmen (8.55)
Drivers (7.89)

11. Density of curves appropriate to the highway class,
type of terrain and traffic composition

International experts
(5.32)

Braz. experts (6.73)
Designers (7.40)
Patrolmen (7.69)
Drivers (7.50)

12. Careful combination of horizontal and vertical
alignments

International experts
(6.91)

Braz. experts (8.13)
Designers (8.08)
Patrolmen (8.53)
Drivers (8.41)

13. Designing intersections with auxiliary lanes and
channelization

International experts
(6.65)

Braz. experts (6.65)
Designers (8.17)
Patrolmen (8.53)
Drivers (8.05)

12. Providing artificial lighting at intersections
International experts
(5.67)

Braz. experts (8.20)
Designers (7.22)
Drivers (8.35)

Patrolmen (8.71)

13. Longitudinal lines with good visibility under both
diurnal and nocturnal conditions

International experts
(6.26)

Braz. experts (9.33)
Designers (9.07)
Patrolmen (9.47)
Drivers (8.91)

14. Providing raised reflective pavement markers

International experts
(5.67)

Braz. experts (8.53)
Designers (8.31)
Patrolmen (9.24)
Drivers (8.73)

15. Providing rumble devices

International
exp.(6.23)
Braz. Experts (7.00)
Designers (7.05)
Drivers (7.46)

Patrolmen (8.58)

16. Credible signing and delineation

International experts
(6.47)

Braz. experts (8.93)
Designers (8.66)
Patrolmen (9.25)
Drivers (8.63)

17. Appropriate use of warning, regulatory and
destination signs

International experts
(5.85)

Braz. experts (8.53)
Designers (7.92)
Drivers (8.69)

Patrolmen (9.18)

18. Providing variable message signs (restricted to road
operating conditions)

Intern. experts (5.33)
Braz. experts (6.53)
Designers (5.72)
Drivers (6.90)

Patrolmen (7.90)
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Group 1 Group 2 Group 3

19. Providing curve alignment markers
International Experts
(6.17)

Braz. experts (8.46)
Designers (7.85)
Drivers (8.14)

Patrolmen (9.11)

20. Improving the signing legibility and conspicuity

International experts
(5.76)

Braz. experts (8.66)
Designers (8.20)
Patrolmen (9.00)
Drivers (8.42)

21. Flatter grades
International experts
(4.64)

Braz. experts (6.40)
Designers (6.10)
Drivers (6.81)

Patrolmen (7.91)

22. Providing frequent overtaking opportunities

International experts
(5.53)

Braz. experts (8.53)
Designers (7.75)
Patrolmen (8.45)
Drivers (8.38)

23. Sight distances appropriate to highway class, type of
terrain and traffic composition

International experts
(6.70)

Braz. experts (8.80)
Designers (8.57)
Patrolmen (8.78)
Drivers (8.47)

24. Lane and shoulder width appropriate to highway
class, type of terrain and traffic composition

International experts
(6.73)

Braz. experts (8.47)
Designers (8.69)
Patrolmen (8.26)
Drivers (8.59)

25. Providing sealed (paved) shoulders International experts
(5.73)

Braz. experts (7.20)
Designers (6.97)

Patrolmen (8.87)
Drivers (8.37)

26. Flatter side slopes International experts
(6.23)

Braz. experts (6.20)
Designers (5.54)

Patrolmen (7.78)
Drivers (7.27)

27. Bridge width matching road width

International experts
(5.15)

Braz. experts (8.20)
Designers (7.62)
Patrolmen (8.64)
Drivers (8.39)

28. Providing cycling and walking conditions on the side
of the roadway along urban sections

International experts
(6.50)

Braz. experts (9.47)
Designers (8.77)
Patrolmen (8.50)
Drivers (8.89)

29. Providing safe crossings for pedestrians

International experts
(7.17)

Braz. experts (9.47)
Designers (8.80)
Patrolmen (9.21)
Drivers (9.07)

30. Providing appropriate treatment for potentially
hazardous locations

Intern. experts (7.53)
Braz. experts (8.07)
Designers (7.99)
Patrolmen (8.37)
Drivers (8.26)

31. Appropriate access to properties and roadside
commercial facilities

International experts
(6.53)

Braz. experts (8.00)
Designers (8.01)
Patrolmen (8.48)
Drivers (8.17)

32. Appropriate location and layout of bus stops

International experts
(5.94)

Braz. experts (8.40)
Designers (7.77)
Patrolmen (8.44)
Drivers (8.12)

33. Limited use of commercial billboards
International experts
(3.47)

Braz. experts (6.33)
Designers (6.04)
Drivers (5.97)

Patrolmen (7.93)

34. Appropriate transition between rural and urban
environments

Intern. experts (5.94)
Designers (7.01)
Drivers (7.26)

Braz. experts (8.40)
Patrolmen (7.97)

35. Posted speed closer to design speed

International experts
(4.97)

Braz. experts (8.66)
Designers (8.64)
Patrolmen (8.90)
Drivers (8.39)

36. Protecting against  the invasion of cattle

International experts
(4.79)

Braz. experts (8.46)
Designers (8.65)
Patrolmen (9.15)
Drivers (8.80)
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Figure 2: Pareto graph – International experts

Figure 3: Pareto graph – Brazilian experts

Figure 4: Pareto graph – Designers

 

Figure 5: Pareto graph – Highway patrolmen 
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Figure 6: Pareto graph – Drivers

Table 8: Ranking of features

Drivers International
Experts

Brazilian
Experts

Designers Police

29. Providing safe crossings for pedestrians 1 2 1 4 5
1. Eliminating potholes 2 35 9 1 9
13. Longitudinal lines with good visibility 3 11 3 2 1
28. Providing cycling and walking conditions 4 9 2 9 16
3. Eliminating of water sheets 5 14 17 3 2
36. Protecting the invasion of cattle 6 32 14 6 8
2. Increasing the skid resistance 7 7 26 11 7
14. Providing raised reflective pavement
markers

8 18 12 10 4

17. Appropriate use of warning, regul. and
destination signs

9 20 11 19 6

16. Credible signing and delineation 10 10 4 5 3

The information on Figures 2 to 6 and on Table 8 leads to the following conclusions:

(i) Both drivers and Brazilian and international experts prioritize item "29. Providing
safe crossings for pedestrians”, showing concern about vulnerable users;
(ii) The drivers are very concerned with the problem of potholes on the roads, but
international experts do not rank this item among the 10 most influential items in the
improvement of road safety. This is probably related to the different realities found in
Brazilian highways and those in other countries. 
(iii)  Item “17. Appropriate use of warning, regulatory and destination signs”, which is
included in the list of the 10 items prioritized by drivers, is also included in the 10 main
items only by the patrolmen group.
Comparing the data on Table 8, it is possible to observe that, among the five top
ranked items, the Brazilian experts include at least three items that were prioritized by
drivers, albeit in a different order. On the other hand, the international experts only
prioritize one of the items from the list of the five most important items chosen by
drivers (“29. Providing safe crossings for pedestrians”).

It is important to point out that all interviewees consider item “33. Limited use of
commercial billboards” of little importance in road safety improvement. This item was
considered by users and international experts as the least important of all. On the
other hand, item “34. Appropriate transition between rural and urban environments” is
among the five least important items in the perception of users, but for Brazilian and
international experts, this item is among the 20 most important ones in road safety
improvement. 
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CONCLUSIONS

The opinion survey of users has verified that there is no significant difference between
the influence level assigned to most PSI features by drivers and Brazilian experts. But
there is a difference in the order of priority these features are ranked in Pareto graphs. 

The fact that the international experts present perceptions that are different from
those of Brazilian experts and drivers may be related to the physical conditions of
roadways in different countries. Brazil, differently from European and North-American
countries, presents peculiarities in its roadways, such as the presence of roads with
highly deteriorated pavement (potholes) and the presence of large animals on the
roadways. The items related to these two factors were considered by the international
experts as having little influence on road safety improvement; but for Brazilian drivers,
these items were highly prioritized, since these problems are so frequently found on
Brazilian roads. 

This project has shown that, with the survey tool utilized, drivers have difficulties in
ranking the influence of the features evaluated, since they showed a tendency to
assign maximum influence score to most items in the questionnaire. Due to this
problem and in order to obtain more accurate data about the opinion gaps between
users and experts, the suggestion is to use questionnaires where the respondents are
asked to rank the items of each sub-group in order of importance for the improvement
of road safety. 
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