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List of Abbreviations
Abbreviation

Definition

CET

The Traffic Engineering Company of the Municipality of Sao Paulo

NMU

Non-Motorised User

PCMC

Pimpri-Chinchwad Municipal Corporation in Pune

PPM

Problem Priority Matrix

RSA

Road Safety Audit

RSI

Road Safety Inspection

RSM

Road Safey Management

SRI

Safe Road Infrastructure

TA

Transferability Audit

VRU

Vulnerable Road User

WP

Work Package
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Glossary of Terms*
Conflict study: This analysis is useful for monitoring sites before or after development, and
can provide supplementary data for sites that have generally low level accident data.
Observers can monitor the site at different times/days, or closed-circuit television could be
used if it is already available and accessible at the location. Counts are made of the number
of times vehicles are seen to have a ‘near miss’ (or ‘near accident’) with other vehicles or
vulnerable road users. The nature of each conflict at a given site is recorded (e.g. road user
involvement, severity of evasive action, time to potential collision, type of near miss) for
analysis alongside any existing accident data. The information can be used to identify
potential accident scenarios so their risk can be reduced/eliminated in design of the
redevelopment.
Likert scale: In this instance, this is used to refer to the method of applying ratings to
research responses, to give responses on a scale of e.g. 1 to 5, with each number indicating
a different response.
Pedestrian/cyclist survey: Volumes and movements of pedestrians/cyclists around the
area are recorded. Note can be made of where pedestrians/cyclists cross the roadway,
directions of travel, whether existing crossings are used or not, and whether there are any
times of peak movements (day or night).
Pedestrianisation: The concept of reserving an area of city or town for pedestrian use only,
where all other road users are prohibited or restricted and are re-routed around the
pedestrianised area. These areas are generally known as pedestrian zones.
Road Safety Audit: A Road Safety Audit (RSA) is a systematic process used to evaluate
the safety performance of a new or existing road throughout the design process. A Road
Safety Audit, therefore, aims to 'improve' the safety of a road before construction or
redevelopment of the road is complete.
Road Safety Inspection: A Road Safety Inspection (RSI) is used for evaluating the safety
of existing roads as they are currently used. A RSI is normally carried out periodically on an
entire road network, but it can also be undertaken on a section of road that has experienced
an above average number of crashes.
Shared space: A road design concept aimed at integrated use of public spaces which
removes the traditional segregation of motorised road users and non-motorised users
(NMUs) (e.g. removal of kerbs, barriers, road signs and markings) to promote walking and
cycling across the whole area and in turn encourage motorised road users to naturally slow
down.
Traffic survey: Traffic levels can be monitored using manual or electronic methods to count
the number of and type of motorised vehicles and bicycles moving along the road at given
times/days. If using electronic methods, vehicle speeds can also be monitored
simultaneously.
Vulnerable Road User (VRU): A pedestrian (including wheelchair users and prams) or
pedal cyclist/bicyclist.
*Also see SaferBraIn Deliverable 4.2 for a full detailed glossary of terms
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Executive Summary
The main aim of the SaferBraIn project is to improve safety levels of the road transport
system and its components in Emerging Economies, focussing the attention on vulnerable
road users (VRUs), and contributing to the overall scope of reducing the number of fatalities
and severity of injuries caused by road accidents in countries such as India and Brazil.
This report reviews the usability of the best practice guidelines and recommendations
developed in SaferBraIn Deliverable 4.2 (D4.2) (SaferBraIn Consortium, 2011). Specifically,
a review and evaluation of the recommendations developed for Safe Road Infrastructure
(SRI) design and Road Safety Audit and Inspection (RSA/ RSI) processes are included. A
detailed investigation of the potential barriers to transferability was carried out by obtaining
the views of those external to the project who were involved in the pilot site development in
SaferBraIn Work Package (WP) 5 (e.g. local roads authorities, independent Road Safety
Auditors). A number of questionnaires were developed to be distributed to the selected
candidates to obtain and record their views. The experiences of SaferBraIn partners
involved in the pilot site development in India and Brazil were also obtained. The aim of the
questionnaires was twofold: (i) to identify problems encountered during the WP5 pilot site
selection and Road Safety Audit processes, and (ii) to identify potential problems in
implementing the SaferBraIn SRI recommendations on road schemes in Brazil and India. In
total, three questionnaires were developed, each of which focussed on a different evaluation
area and were directed at different participants in the WP5 pilot site development.
Respondents were asked to provide their answers in terms of a score on a five point Likert
Scale of difficulty or relevance, along with any comments supporting their responses. For a
number of the questions, a similar scoring system was used to the one developed as part of
the SaferBraIn Transferability Audit (TA) (SaferBraIn D2.2 – SaferBraIn Consortium, 2011),
in the form of a problem priority matrix (PPM), where for each concept or measure being
evaluated, the question ‘how challenging would it be to implement each recommendation?’ is
asked in terms of (i) societal issues, (ii) institutional issues and/or (iii) economic issues’.
Questionnaire responses were obtained from local roads authorities in Sao Paulo (Brazil)
and Pune (India), the independent Road Safety Auditors who carried out the audits at each
of the two pilot sites and the SaferBraIn partners local to the pilot sites and involved in the
pilot site selection and evaluation.
A number of major challenges were identified in the questionnaire responses received. For
example, difficulties in obtaining site documentation and detailed site plans for RSAs,
implementation of the D4.2 RSA and RSI procedures, footway provision and restricting VRU
movements on high speed roads were all areas which were considered highly challenging to
implement in both India and Brazil.
Differences between the findings from India and Brazil were also identified. For example, the
needs of both cyclists and pedestrians were found to be a low priority in India, whereas it
was mainly the needs of cyclists in Brazil that were low priority. In India, introducing vehicle
speed reduction measures would be a highly challenging area, whereas in Brazil, introducing
pedestrianised areas and traffic re-routing around the pedestrianised areas were identified as
measures that would be challenging to implement.
Cost/affordability and political support were both considered to be challenging for
implementing the SRI guidelines in both Brazil and India, whereas technical skill availability
was not considered to be a major issue in both countries.
In terms of amending the original D4.2 recommendations, the importance of training was
highlighted in a number of the amended RSA guidelines for India and Brazil, along with the
gradual introduction of the RSA procedures rather than all at once. This ensures that
familiarity can be obtained for each stage/part of the RSA at a time and it is not as
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overwhelming for roads authorities to implement, therefore acceptance of the procedures is
more likely.
To conclude, it would be difficult to apply these recommendations directly to Emerging
Economies as a whole, or even to other parts of India and Brazil. The Transferability Audit
(TA) methodology utilised in the questionnaires in this study would need to be used to
determine the applicability of measures to specific countries. It would also need the opinions
of those familiar with local road development to evaluate the potential challenges and
difficulties to implementation.
Certain implementation issues would also need to be addressed in these countries before
many of the D4.2 recommendations could be implemented successfully. For example, the
importance of pedestrian and cyclists’ safety in the design process compared with the needs
of motorised vehicle users, the availability of detailed site documentation to undertake RSAs,
the affordability of many of the measures, obtaining political support and the provision of
training for undertaking RSAs were all highlighted as important issues.
There is still much to be done to support the improvement of safety for VRUs in Emerging
Economies such as in India and Brazil. However, this work has provided a first insight into
where the main challenges lie to the successful implementation of SRI measures and
RSA/RSI procedures. These findings can be used in further studies to focus the attention on
the challenging areas, so that long term solutions are developed to ensure that these
measures and methods can eventually be successfully applied not just in India and Brazil,
but across all Emerging Economies.
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1. Introduction
This deliverable aims to review the usability of the best practice guidelines and
recommendations developed in SaferBraIn Deliverable 4.2 (D4.2, SaferBraIn Consortium,
2011). Specifically, the recommendations developed for Safe Road Infrastructure (SRI)
design and Road Safety Audit and Inspection (RSA/ RSI) processes are reviewed and
evaluated in this report.
The review is based on the findings of the Road Safety Audit processes undertaken at the
pilot sites in Sao Paulo and Pune as part of WP5 of SaferBraIn and also based on evaluation
by appropriate local candidates in India and Brazil to ensure they have a particular relevance
to India and Brazil and to Emerging Economies in general.
In the preceding SaferBraIn Deliverable (D4.2), guidelines and recommendations were
developed for effective Road Safety Management (RSM) procedures, Safe Road
Infrastructure (SRI) design and Road Safety Audit/Inspection (RSA/I) procedures focussed
on Vulnerable Road User (VRU) safety in Emerging Economies. The information used to
generate the guidance was sourced from previously collated material in the SaferBraIn
project (local knowledge, transferability issues and existing/new technologies).
Safe Road Infrastructure (SRI) design aims to make roads safe for all road users whilst still
allowing people to reach their destinations in a timely manner. It was found to be important to
consider the function of a road before deciding on the best course of action for improving
safety, particularly whether a road has a strong movement or place function, or a
combination of both.
In SaferBraIn D4.2, a list of infrastructure measures was identified based on the function that
they serve (e.g. assist VRUs to cross the road, assist VRUs in travelling along
roadway/roadside, reduce vehicle speeds, provide area-wide interventions) and for each,
advantages and disadvantages were listed, along with current and potential future usage in
Brazil and India, plus general guidance for usage. In addition, guidance concerning the use
of traffic surveys (VRU and motorised) was provided, outlining their importance in the road
design stages.
Recommendations for SRI design were developed for a variety of roads such as minor urban
and rural roads, high streets, city/town centre roads, major urban and rural roads and
transport interchanges. These recommendations included the type of SRI measures which
would improve conditions for VRUs when crossing the road, when travelling on or along the
side of the roadway or for minimising the number of VRUs needing to travel on the roadway.
A Road Safety Audit (RSA) is a systematic process used to evaluate the safety performance
of a new or existing road throughout the design process. A Road Safety Audit, therefore,
aims to 'improve' the safety of a road before construction or redevelopment of the road is
complete (see SaferBraIn D4.2 for a full detailed definition of RSA).
Road Safety Inspections (RSIs) are used for evaluating the safety of existing roads as they
are currently used. A RSI is normally carried out periodically on an entire road network, but it
can also be undertaken on a section of road that has experienced an above average number
of crashes (see SaferBraIn D4.2 for a full detailed definition of RSI).
In SaferBraIn D4.2, an overview was provided of the main existing guidance regarding RSAs
and RSIs, plus summary recommendations which focussed on VRU safety in the following
areas:
•
•
•
•

Where RSA/RSIs are typically carried out;
When RSA/RSIs are typically carried out;
Who typically carries out RSA/RSIs (team members, experience etc...);
The differences between specific types of audits (e.g. general, Non-Motorised User..);
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Road Safety Audit/Inspection Checklists;
The Road Safety Audit/Inspection process;
Reporting.

A short internal evaluation was undertaken by SaferBraIn partners from Brazil and India to
obtain an initial idea of the recommendations’ potential for application to developing safer
roads in Brazil and India for VRUs. Overall, issues such as lack of acceptance, misuse by
road users, incorrect placement, poor connectivity, high costs, lack of regulation and lack of
political support for wider implementation were highlighted.
Therefore, the aim of this report was to look further at the potential barriers to transferability
by obtaining the views of those external to the project who were involved in the pilot site
development in SaferBraIn Work Package (WP) 5, such as local roads authorities and
external Road Safety Auditors, through the development of a questionnaire to be distributed
to these applicable parties.
Chapter 2 provides a description of the development of the questionnaire used to obtain the
views and opinions from those involved in the selection and evaluation of the SaferBraIn pilot
roads in India and Brazil. Chapter 3 details the results of the questionnaire responses and
provides brief summaries of the findings. Chapter 4 details the evaluation of the results,
including a comparison of the difficulties identified in India and Brazil, their similarities and
differences and what this means for the recommendations’ potential for transferability.
Chapter 5 lists the potential amendments to the D4.2 recommendations which have been
identified as a result of the evaluation along with a consideration of their potential for wider
implementation to Emerging Economies as a whole. Finally, Chapter 6 provides a summary
of the main findings of this work, the main conclusions and what should be considered in
future work beyond the SaferBraIn project.
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2. Questionnaire Development
As part of further evaluating the SRI and RSA/I guidelines and recommendations developed
in SaferBraIn D4.2, a questionnaire and evaluation method was developed to distribute to the
local roads authorities and independent Road Safety Auditors who were involved in the
selection and evaluation of the SaferBraIn pilot roads in India and Brazil in Work Package 5
(see SaferBraIn D5.1 and D5.2 for further details – SaferBraIn Consortium, 2011). The aim
of the questionnaires was twofold:
1. To identify problems encountered during the WP5 pilot site selection and Road Safety
Audit processes;
2. To identify potential problems in implementing the SaferBraIn SRI recommendations
on road schemes in Brazil and India.
These questionnaire responses were then used to review of the usability and applicability of
the D4.2 SRI and RSA/I recommendations.

2.1. Sourcing Appropriate Questionnaire Respondents
To ensure that the same questions would be asked to local candidates in Brazil (Sao Paulo)
and India (Pune), it was decided that the development of a questionnaire would be the most
effective method.
Three separate questionnaires were developed, each of which focussed on a different
evaluation area and were directed at different participants in the WP5 pilot site development:
•

Questionnaire 1: to be completed by the Road Safety team who were recruited to
undertake Road Safety Audits of both the Sao Paulo and Pune pilots sites;

•

Questionnaire 2: to be completed by members of the local roads authorities in Sao
Paulo and Pune who were involved in the selection and evaluation of the SaferBraIn
pilot sites;

•

Questionnaire 3: to be completed by the SaferBraIn partners who were involved the
pilot site selection and RSAs in Sao Paulo and Pune as part of SaferBraIn WP5.

SaferBraIn partners local to Sao Paulo and Pune were tasked with identifying appropriate
candidates to complete Questionnaire 2. These were candidates from CET1 in Sao Paulo
and from the Traffic Section of the Pimpri-Chinchwad Municipal Corporation (PCMC) in
Pune.
The independent Road Safety Audit team who undertook the RSAs at the pilot sites were
also approached to complete Questionnaire 1 for both sites.

2.2. Questionnaire 1: For the Road Safety Auditors
In Questionnaire 1, there were two main questions for the independent Road Safety Auditors
to answer for their experiences in both Pune and Sao Paulo:
1. What parts of preparing for the RSA were easy/difficult to undertake?
2. What aspects of the RSA were easy/difficult to evaluate when auditing the WP5 pilot
roads?
Table 1 & Table 2 show the specific parts/aspects the auditors were asked to evaluate.

1

The Traffic Engineering Company (CET) of the Municipality of Sao Paulo. They are the operative
body of the Municipality of São Paulo for the traffic management of the city.
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What parts of preparing for the RSA were easy/difficult to undertake at the SaferBraIn pilot roads?
Availability of documentation (e.g. timescales, projected traffic levels/type…)
Availability of site plans
Access to sites for visits
Ability to undertake audit at the appropriate stage in the design process (e.g. preliminary/detailed design)
Sourcing appropriate RSA team members (e.g. correct experience/training)
Preparing a RSA report with recommendations

Table 1: Aspects of RSA preparation Assessed
RSA checklists: What aspects of the RSA were easy/difficult to evaluate at the SaferBraIn pilot road
audits?
General topics (e.g. scope, function, traffic mix, construction, access, maintenance, wider network effects)
General design Issues (e.g. route choice, continuity, design speed, right of way, traffic volume)
Alignment details
Intersections
Interchanges
Special road users
Lighting, signs and delineation
Roadside
Operation/traffic management
Environmental constraints
Pedestrian and cyclists facilities
Other safety aspects

Table 2: Aspects of the RSA Checklists Assessed

The auditors were asked to provide a score for each of the aspects listed in Table 1 and
Table 2 for how easy or difficult each was to undertake/evaluate. A five point scoring system
was used, ranging from 1 (easy) to 5 (virtually impossible).
These questions were answered for the RSAs undertook and both Sao Paulo and Pune.

2.3. Questionnaire 2: For the Local Roads Authorities
Questionnaire 2 was completed by candidates from the local roads authorities in Sao Paulo
and Pune who were involved in the SaferBraIn pilot road development and evaluation. The
questionnaire consisted of six main questions, the first two relating to the pilot site selection
process and the final four relating to the evaluation of the SaferBraIn D4.2 SRI and RSA/I
recommendations. Table 3 shows these main six questions.
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Questions included in Questionnaire 2

2

1

What parts of identifying potential suitable sites for the SaferBraIn pilot project were easy/difficult?

2

What areas had the most influence over determining which sites were most suitable for selecting the
site to be the SaferBraIn pilot project?

3

How Challenging Would it be to Undertake Pedestrian/Cyclist/Traffic Surveys or Conflict Studies in
India/Brazil?

4

How Challenging Would it be to Implement Each SRI Recommendation to Roads in India/Brazil?

5

How Challenging Would it be to Implement each RSA Recommendation for Undertaking Road Safety
Audits in India/Brazil?

6

How Challenging Would it be to Implement each RSI Recommendation for Undertaking Road Safety
Inspections in India/Brazil?

Table 3: Questions for Local Road Authorities

For questions 1 and 2, a five point scoring system was used to evaluate each part/area.
Table 4 and Table 5 show the specific areas for which these scores were requested for
questions 1 and 2.
Question 1: What parts of identifying potential suitable sites for the SaferBraIn pilot project were
easy/difficult?
Availability of informative documentation (e.g. projected traffic levels/traffic type, horizontal/vertical alignments,
CAD designs signage details…)
Availability of accident data
Availability of project planning data, including site plans
Access to sites for visits
Availability of precise information concerning implementation timing

Table 4: Information Used to Identify Potential Pilot Sites

For question 1, the score range was from 1 (easy) to 5 (extremely difficult).

Question 2: What areas had the most influence over determining which sites were most suitable for
selecting the site to be the SaferBraIn pilot project?
Availability of informative documentation (e.g. timescales, projected traffic levels/type…)
Availability of accident data
Availability of project planning data, including site plans
Access to sites for visits
Timescale of improvements
Project focus
Relevance of potential improvements to pedestrians
Relevance of potential improvements to pedal cyclists
Clear administrative responsibility
Design state
Construction state

Table 5: Influences on Determining Suitable Pilot Sites

For question 2, the score range was from 1 (not relevant at all) to 5 (highly relevant).
2

In Appendix B, these questions are listed as follows: Question 1 (B1/B7); Question 2 (B2/B8);
Question 3 (B3/B9); Question 4 (B4/B10); Question 5 (B5/B11); Question 6 (B6/B12)
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For questions 3 to 6, which were to evaluate the SaferBraIn SRI and RSA/I
recommendations (see SaferBraIn D4.2 for further details of the recommendations), a similar
scoring system was used to the one developed as part of the SaferBraIn Transferability Audit
(TA) (see SaferBraIn D2.2), in the form of a Problem Priority Matrix (PPM). The SaferBraIn
PPM was developed mainly to evaluate potential problems with transferring specific road
infrastructure measures and safety concepts to Brazil/India. For each concept or measure
being evaluated, the question was asked ‘how challenging would it be to implement each
recommendation in terms of (i) societal/cultural issues, (ii) institutional issues and/or (iii)
economic issues?’ For each of these three areas, two main types of issues are given,
making six areas in total for which the respondent has to score. These six areas are outlined
in Table 6.
Potential Issues

Description

People
Society

Environment
Regulation

Institution
Political Commitment
Costs
Economy

Technical skill availability

Potential public level of acceptance of measures
Possibility to change built environment to accommodate the
recommended measure
Availability or Potential for Regulation/Specification to implement the
measure
Political support to implement the measures, particularly at a national
level
The potential for the recommended measure to be affordable
The potential for the correct level of technical skill to be available to
implement the measure

Table 6: Issues Used to Identify Challenges in Implementing Recommendations

For question 4 (SRI recommendations), the respondents were asked to score in all six of
these areas.
For questions 3 (surveys), 5 (RSA recommendations) and 6 (RSI
recommendations), scores for only four areas were requested (two from Institution, two from
Economy). Scores for the societal issues were considered not to be relevant for evaluating
these recommendations as they are not physical measures which would directly affect the
public using the roads or the physical built environment.
The list of recommendations in questions 3 to 6 are based on the recommendations outlined
in SaferBraIn D4.2. The list of recommendations for SRI and RSA/I in D4.2 are extremely
extensive and were considered to be too detailed for the local roads authorities to score
every single recommendation using the PPM scores. Therefore, a condensed version of the
recommendations was developed to ensure potential respondents were not deterred from
completing the questionnaire.
For the scoring itself, the respondent was asked to provide a score according to a 1-5 Likert
Scale (S), 1 being the least challenging and 5 the most challenging (see Table 7 for the full
scale description). In the original PPM, this would then be multiplied by the weight (W) for
the category of road users/modes mostly affected (e.g. 4 (car drivers), 3 (two-wheelers), 2
(cyclists), 1 (pedestrians)). However, a modified version of the PPM was used in the
evaluation of the D4.2 recommendations, in that only the Score (S) was used, and not the
Weight (W), as all the recommendations being evaluated were deemed to be equally as
relevant to all road user types.
Likert Scale scores

Description

1
2
3
4
5

Low (least challenging)
Low-medium
Medium
Medium-high
High (most challenging)

Table 7: Likert Scale used for Questionnaire Responses
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The scores for the 6 or 4 areas are combined to make an overall problem score for the
measure/concept. In this evaluation, average scores are used. The lower the score, the
least challenging and most beneficial to VRUs is the recommendation. The higher the score,
the most challenging and the least beneficial to VRUs is the recommendation. An example of
a Problem Priority Matrix developed earlier in SaferBraIn is shown in Figure 1.

Figure 1: Problem Priority Matrix (PPM) Example (reproduced from SaferBraIn D2.2)

For the full questionnaire tables, please refer to Appendix A, B and C.

2.4. Questionnaire 3: For the Local Partners involved in the Pilot Site RSAs
Questionnaire 3 was completed by SaferBraIn partners local to India and Brazil who were
involved in the selection and evaluation of the pilot sites. As part of the safety evaluation of
the two pilot sites in SaferBraIn WP5, RSAs were undertaken by an independent audit team
to identify potential safety problems. For each safety problem identified at the pilot site by
the independent auditors, at least one recommendation was provided by the auditors to
rectify the problem. For the majority of the recommendations, the local authorities provided
responses in terms of whether the recommendation would/could be implemented or not (see
SaferBraIn D5.2 for further details).
In questionnaire 3, the partners were asked to interpret their local authorities’ responses to
the recommendations using the PPM scoring system (i.e. the 5 point Likert Scale and the 6
areas where there could be potential issues – see Table 6).
For the RSA which was undertaken at the pilot site in Pune, India, 10 main safety problems
were identified by the auditors, of which recommendations were made (13 in total), also by
the auditors, to rectify the safety problem. Of these 13 recommendations, responses were
provided by the local roads authorities to 10 of them. Table 8 outlines the problems and the
corresponding recommendations which the local roads authorities responded to. For a full
detailed explanation of the safety problems and recommendations, please refer to SaferBraIn
Deliverable 5.2.
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Pune Pilot Site Problems Identified
1. Absence of details for lateral
protection and for footpaths

2. Absence of ramps for disabled
users
3. Absence of horizontal tactile
signals
4. Signals and speed plan

5. Absence of vertical signal
6. Motorcyclists vs pedestrians in
connections with great radius

Pune Pilot Site Recommendations
(i) The pilot site should take into consideration evidence of
pedestrian routes and their protection when considering route
provision
(ii) Concerning metallic railings, consider their effectiveness during
impacts with motorcycles and bicycles
Implement a change to the altimetric profile of the crossings and/or
an adequate plan for drainage and maintenance of the routes
Integrate tactile and acoustic signals for visually impaired users
(i)Prepare an adequate plan for signals with a specific strategy for
speed limitation and signalling of pedestrian crossings
(ii) Prepare an adequate plan for signals for the speeds on the
highway route and indication and advice signals due to the
complexity of entering and exiting system of the intersection
Prepare an adequate plan for vertical signals to be integrated with
the horizontal signals
If it is not possible to intervene with the modification of the geometry
of the intersection, it is necessary to install specific signals bringing
the motorcyclists to follow a trajectory with a minimum radius and
prohibition of overtaking in these areas

7. Presence of a great attractor
(cultural centre)

Rearrange the pedestrian waiting so that pedestrians can move on
to the larger protected traffic island

8. Absence of specific signal for lane
reserved to Bus

Provide adequate vertical signals. Reintroduce the crossing line,
making if from the ring so to have a point of optical discontinuity in
correspondence with a small enlargement (with vertical signal)
where the physical separation of the bus lane starts

Table 8: Problems and Recommendations Raised at the Pune Pilot Site RSA

For the RSA which was undertaken at the pilot site in Sao Paulo, Brazil, 14 safety problems
were identified by the auditors, of which recommendations were made (22 in total), also by
the auditor, to rectify the safety problem. Responses were provided by the local roads
authorities to all 22 recommendations. Table 9 outlines the problems and the corresponding
recommendations which the local roads authorities responded to. For a full detailed
explanation of the safety problems and recommendations, please refer to SaferBraIn
Deliverable 5.2.
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Sao Paulo Pilot Site Recommendations

1. Footpaths

Consider evidence of pedestrian routes and the definition of the height and
signalling of kerbs

2. Absence of vertical signals

Ensue integration of vertical signals with horizontal signals, with the aim of
improving knowledge of manoeuvres allowed & mobility within intersection

3. Absence of vertical signals
for disabled users

Introduce tactile signals and acoustic alarms for traffic light cycles. This
allows continuity at pedestrian crossings for their comfort and safety

4. Absence of detailed traffic
lights plan

Verify the traffic lights plan and provide details about cycles and
manoeuvres (based on traffic flows)

5. Plano-altimetry asset and
approaching signals

(i) Implement an adequate signal plan with installation of vertical signals
specifying the correct trajectories to direct the flows
(ii) The horizontal signal for channelisation (zebra) could be made with
highly visible painting raised from the road paving
(iii) Highlight the beginning of the channelisation zebra with a low vertical
signal which can be removed

6. Divisional island

Ensure the footpath platform is inside the divisional island with adequate
ramps for disabled user

7. Kerbs of divisional island

(i) Specify the elements of delimitation of the divisional islands and in
particular those which function to protect pedestrians
(ii) The height of kerbs should be specified
(iii) The kerb edges should be rounded instead of sharp edges
(iv) Place adequate vertical signals to improve visibility on safety islands

8. Pedestrian crossing
9. Absence of horizontal &
vertical signals for pedestrian
crossing
10. Ramps for disabled users
are not oriented perpendicular
to the road axis
11. Presence of a petrol
station

Specify the widths of pedestrian crossings so they correspond to the
effective dimensions of the entry and exit ways from footpaths
Ensure there is an adequate signal plan
Replace the position of ramps for disables users
(i) Separate the area from the line of passage of the pedestrians and to
locate precisely of the access and egress ramps of the petrol station
(ii) Install a flowerbed to separate the footpath from the petrol station. This
flowerbed will have gaps to allow the entry/exit of vehicles
(iii) Provide vertical signage to highlight to the separation system with
flexible, removable devices to reduce the potential effects of future vehicle
impacts and to allow for refuelling/maintenance

12. Metallic manhole covers

Substitute with plates which can ensure the continuity of the grip conditions

13. Absence of ramps for
disabled users

(i) Introduce a change to the altimetric profile of the road so to insert the
crossing on a flat surface for disabled users
(ii) The crossing should be relocated to avoid traffic mixing with the exit of
the petrol station

14. Absence of traffic lights
for vehicle flow

Revise the traffic light plan and to verify the vertical signals plan

Table 9: Problems and Recommendations Raised at the Sao Paulo Pilot Site RSA

Each of the recommendations outlined in Table 9 were interpreted by the local SaferBraIn
partner using the PPM scores and the results are described in section 3.3.
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3. Results of Questionnaires
Following requests made by SaferBraIn partners to the appropriate candidates, a number of
completed questionnaires were returned (see Table 10). Most questionnaires were filled out
jointly by a number of candidates at each organisation and a common consensus was
obtained for the scorings.
Questionnaire

Returned Questionnaires

1 (RSAs at pilot sites)

1 from independent Road Safety Auditors assigned to undertake RSAs
at both pilot sites

2 (Pilot site selection &,
evaluation, plus D4.2
recommendations)
3 (Interpretation of pilot
site RSA findings)

1 from Pune local roads authority (PCMC)
1 from Sao Paulo local roads authority (CET)
1 from SaferBraIn partner in India
1 from SaferBraIn partner in Brazil

Table 10: Number and Type of Questionnaires Returned

The results displayed in this section summarise the scores given by the questionnaire
respondents. When PPM scores are given, average score are displayed in addition to the
individual scores for each area. Because the list of SRI recommendations is very
comprehensive, only a list of the measures considered to be ‘challenging’ for implementation
in India/Brazil is provided in the main report. The full completed questionnaires are displayed
in Appendix A, B and C.
For the purpose of the analysis, a recommendation is considered to be ‘challenging’ if it has
an average score across the 4/6 areas of 3 or above. An average score of less than 3 is
considered to be not challenging/little challenging. This is also the case when looking at the
individual scores for specific areas (i.e. ≥3 = challenging; <3 = not challenging).
Sections 3.1, 3.2 and 3.3 display the results of the questionnaires returned from the Road
Safety Auditors, Local Roads Authorities and SaferBraIn partners respectively.

3.1. Questionnaire 1: Road Safety Auditors’ Questionnaire
The independent Road Safety Auditors who were commissioned to undertake the Road
Safety Audits (RSAs) at both SaferBraIn pilot sites in Pune and Sao Paulo were asked to
provide scores regarding how easy or difficult it was to prepare for and undertake the RSA
process at both sites.

3.1.1.

India

The auditors were first asked which parts of preparing for the RSA were easy or difficult to
undertake at the pilot site in Pune, India. Table 11 shows the difficulty scores given.
Aspects of the RSA preparation which were easy/difficult to undertake
in Pune, India
Availability of documentation (e.g. timescales, projected traffic levels/type…)

Difficulty Score
(1= easy, 5=difficult)
5

Availability of site plans

3

Access to sites for visits
Ability to undertake audit at the appropriate stage in the design process (e.g.
preliminary design, detailed design…)
Sourcing appropriate RSA team members (e.g. correct experience/training)

1

Preparing a RSA report with recommendations

1

3
1

Table 11: Difficulty Scores Given for Pune Pilot Site RSA Preparation
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Documentation about the Pune pilot site was not made available to the auditors, while some
difficulties were also found when trying to obtain plans of the site (only general undetailed
plans available) and being able to undertake the RSA at the appropriate stage in the design
process (i.e. a RSA was only undertaken at the final design stage).
The auditors were then asked which aspects of the RSA were easy or difficult to evaluate as
part of the process. Table 12 shows the scores given for each aspect of the audit.
Aspects of the RSA which were easy/difficult to evaluate at the WP5 pilot
road in Pune, India
General topics (e.g. project scope, function, traffic mix, construction, access,
drainage/maintenance, wider network effects)
General design Issues (e.g. route choice, continuity, design speed, right of
way, traffic volume)
Alignment details

Difficulty Score
(1= easy,
5=difficult)
5
5
3

Intersections

3

Interchanges

5

Special road users

4

Lighting, signs and delineation

5

Roadside

4

Operation/traffic management

5

Environmental constraints

5

Pedestrian and cyclists facilities

4

Other safety aspects

5

Table 12: Difficulty Scores Given for Pune Pilot Site RSA Evaluation

Difficulties were found with evaluating all aspects of the pilot site in Pune during the RSA.
No data were available for many of the areas that would normally be evaluated in a RSA.
For the areas where data were available, it was only basic general details that were available
to the auditors, in some cases working from photographs of the site rather than site plans.

3.1.2.

Brazil

The auditors were initially asked which parts of preparing for the RSA were easy or difficult to
undertake at the pilot site in Sao Paulo, Brazil. Table 13 shows the difficulty scores given.
Aspects of RSA preparation which were easy/difficult to undertake in Sao
Paulo, Brazil

Difficulty Score
(1= easy, 5=difficult)

Availability of documentation (e.g. timescales, projected traffic levels/type…)

3

Availability of site plans

3

Access to sites for visits
Ability to undertake audit at the appropriate stage in the design process (e.g.
preliminary design, detailed design…)
Sourcing appropriate RSA team members (e.g. correct experience/training)

1

Preparing a RSA report with recommendations

1

2
1

Table 13: Difficulty Scores Given for Sao Paulo Pilot Site RSA Preparation

Some moderate difficulties were found by the auditors in preparing for the RSA at the Sao
Paulo pilot site. Some basic documentation regarding the site was available, but the
information itself was not complete. Also, the site plans that were made available were less
detailed than the site plans normally available for a RSA undertaken in Europe. However, no
difficulties were found when accessing the site or when preparing the RSA report.
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The auditors were then asked which aspects of the RSA were easy or difficult to evaluate as
part of the process. Table 14 shows the scores given for each aspect of the RSA.
Aspects of the RSA which were easy/difficult to evaluate at the
WP5 pilot road in Sao Paulo, Brazil
General topics (e.g. project scope, function, traffic mix, construction,
access, drainage/maintenance, wider network effects)
General design Issues (e.g. route choice, continuity, design speed,
right of way, traffic volume)
Alignment details

Difficulty Score
(1= easy, 5=difficult)

Intersections

3

Interchanges

5

5
5
3

Special road users

4

Lighting, signs and delineation

5

Roadside

4

Operation/traffic management

5

Environmental constraints

5

Pedestrian and cyclists facilities

4

Other safety aspects

5

Table 14: Difficulty Scores Given for Sao Paulo Pilot Site RSA Evaluation

Difficulties were found with evaluating all aspects of the pilot site in Sao Paulo during the
RSA. No data were available for many of the areas that would normally be evaluated in a
RSA. For the areas where data were available, it was only basic general details, in some
cases working from photographs of the site rather than site plans.

3.2. Questionnaire 2: Local Roads Authority Questionnaire
This section highlights the results of the questionnaire filled out by the local roads authorities
involved in the pilot roads selection and evaluation.

3.2.1.

India

3.2.1.1. Pilot Site Selection
Generally, there were considered to be no major issues during the process of sourcing the
site for the pilot project in Pune, India (Table 15). The only slight difficulty experienced
involved trying to get hold of precise information concerning implementation timing of the
potential pilot sites.
What parts of identifying potential suitable sites for the SaferBraIn pilot project
in Pune, India were easy/difficult?

Score
(1 = easy,
5 = very difficult)

Availability of informative documentation (e.g. projected traffic levels/traffic type,
horizontal/vertical alignments, CAD designs signage details…)
Availability of accident data

2

Availability of project planning data, including site plans

1

Access to sites for visits

1

Availability of precise information concerning implementation timing

3

2

Table 15: Difficulty Scores given for Identifying Suitable Pune Pilot Sites

In terms of the areas which had the most influence over determining which sites were most
suitable for selecting the site to be the SaferBraIn pilot project in Pune, none of the
information listed was considered to be highly influential in determining which site was most
suitable (Table 16).
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Score
What areas had the most influence over determining which sites were most
(1 = not relevant
suitable for selecting the site to be the SaferBraIn pilot project in Pune, India?
at all; 5 = highly
relevant)
Availability of informative documentation (e.g. timescales, projected traffic levels/type…)
3

2
1
1

Availability of accident data
Availability of project planning data, including site plans
Access to sites for visits

3
2

Timescale of improvements
Project focus

2
2

Relevance of potential improvements to pedestrians
Relevance of potential improvements to pedal cyclists
Design state

3
1

Construction state

3

Clear administrative responsibility

Table 16: Influences on Pilot Site Selection in Pune

However, those that had some influence were the availability of documentation, availability of
timescales, sites which had clear administrative responsibility and the initial construction
state.
3.2.1.2. SaferBraIn D4.2 Recommendations and Guidelines
How Challenging would it be to Implement Surveys/Studies on Roads in India?
All three types of surveys/studies would be slightly easier to implement in terms of costs and
technical skill availability when compared with regulating their implementation and obtaining
political support to implement them (Table 17).
Institution

Economy

Survey/Study

Regulation

Political
Commitment

Costs
(Affordability)

Technical skill
availability

Average
PPM score

Pedestrian/cyclist surveys

4
4

4
4

3
2

3
2

3.5

Conflict studies
Traffic count surveys

3

3

2

2

2.5

3

Table 17: PPM Scorings for how Challenging Surveys/Studies would be in India

Of the three types of surveys, traffic count surveys (e.g. counts, speed, flows…) would be the
slightly less challenging survey to implement, with pedestrian/cyclist surveys being most
challenging.
How Challenging would it be to Implement the Safe Road Infrastructure Recommendations
to Roads in India?
-

Overall

Certain road infrastructure measures aimed at improving VRU safety were found to be more
challenging than others to implement in India. In particular, the measures outlined in Table
18 were found to be the most challenging overall (i.e. an average PPM score of 3 or above).
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Infrastructure measures Considered to be the Most Challenging to Implement in India (i.e. PPM score ≥3)
Low traffic speed limits (<30mph) in residential and shopping areas, and at interchanges
VRU crossings should be incorporated into vertical deflection devices on low speed roads
Restrict signalised crossings to VRU desire lines on high speed roads
There should be no obstructions on footways and cycle ways
On low speed roads, provide road edge cycle ways, separated by kerbs/bollards and be at least 2m wide
Priority should be given to VRU movements at interchanges
Speed cameras to reduce speeds in areas with high VRU usage if other methods do not work
Only use pedestrian guardrails on high speed roads to segregate motorised traffic from VRUs
VRUs should be prevented from accessing motorways/freeways

Table 18: Infrastructure Measures Considered Most Challenging to Implement in India

Those that were deemed to be the least challenging overall (i.e. an average PPM score of 2
or less) are outlined in Table 19.
Infrastructure Measures Deemed to be the Least Challenging to Implement in India (i.e. PPM score ≤ 2)
Use speed restriction signs to warn drivers they are entering an area with low speed limits and high VRU usage
Re-route motorised vehicle traffic around pedestrianised central shopping areas
Use bollards to restrict vehicles obstructing VRU crossings, footways and cycle ways and to protect VRUs
Install vertical deflection methods to restrict speeds on roads with low speed limits
Non-signalised crossings should be used in residential areas where traffic speeds are low
Use signalised VRU crossings in city centre shopping areas and high streets
Timings of signalised crossings reflect the change in VRU/motorised vehicle traffic throughout the day
Signalised crossings should be used by cyclists as well as pedestrians on high speed roads
On high speed roads, signalised VRU crossings should only be used in conjunction with vehicle intersections
Footways should have a minimum width of 2m
Footways should be provided on both sides of the road

Table 19: Infrastructure Measures Considered Least Challenging to Implement in India

-

Societal issues

In terms of societal issues (e.g. public acceptance, practical implementation into the
surrounding environment), measures most challenging to implement (i.e. average PPM score
of 3 or above) are outlined in Table 20.
Measures considered to be Challenging in terms of both Public Acceptance and Practical
Implementation (i.e. PPM score ≥ 3)
Restrict signalised crossings to VRU desire lines on high speed roads
Low traffic speed limits (<30mph) in residential and shopping areas, and at interchanges
On low speed roads, provide road edge cycle ways, separated by kerbs/bollards and be at least 2m wide
VRUs should be prevented from accessing motorways/freeways

Table 20: Challenging Measures in Terms of Societal Issues in India

The use of speed cameras, vertical deflection devices and the incorporation of VRU
crossings into vertical deflection devices were also considered to be relatively challenging in
terms of public acceptance only. The use of pedestrian guardrails on high speed roads was
also deemed to be a challenge in terms of being able to practically implement it into the
surrounding environment, but it was not a major challenge regarding public acceptance.
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Institutional issues

In terms of institutional issues (i.e. regulating their implementation and political commitment),
the measures which were deemed to be overall most challenging (i.e. average PPM score of
3 or above) are outlined in Table 21.
Measures considered to be Challenging in terms of Institutional Issues overall (i.e. PPM score ≥ 3)
Create pedestrian-only zones in city centre shopping areas
Grade separation (bridges/underpass) should be provided for VRUs to cross high speed roads as a last resort
Restricted parking areas in a Home Zone
Interchanges should be easily and safely accessible for all VRUs
Provide Home Zone concepts in residential areas
Avoid mixed cycle and footways
Clearly marked on-road cycle facilities, with limited motorised traffic speeds (40mph or less)
Parking should be restricted to designated bays or parking on side roads in areas with high VRU usage
There should be no obstructions on footways and cycle ways
Priority should be given to VRU movements at interchanges
Only use pedestrian guardrails on high speed roads to segregate motorised traffic from VRUs
Speed cameras to reduce speeds in areas with high VRU usage if other methods do not work
Install vertical deflection methods to restrict speeds on roads with low speed limits
VRU crossings should be incorporated into vertical deflection devices on low speed roads
Restrict signalised crossings to VRU desire lines on high speed roads
Low traffic speed limits (<30mph) in residential and shopping areas, and at interchanges
On low speed roads, provide road edge cycle ways, separated by kerbs/bollards and be at least 2m wide
VRUs should be prevented from accessing motorways/freeways

Table 21: Challenging Measures in terms of Institutional Issues in India

In addition, restricted parking areas in a Home Zone was considered to be a challenge in
terms of regulating its implementation only (i.e. but not in terms of political commitment), and
off-road cycle ways on high speed roads would be a challenge in terms of obtaining political
commitment, but not in terms of regulating it.
-

Economic issues

For economic issues (i.e. affordability and technical skill availability), only two measures were
considered to be a challenge (i.e. an average PPM score of 3 or above) in terms of both
affordability and skill availability. These were (i) restricted parking areas in a Home Zone and
(ii) the use of speed cameras. No other measures were considered to be a challenge in
terms of technical skill availability.
However, the following were also considered to be challenging in terms of cost/affordability
(i.e. not technical skill) (Table 22).
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Measures considered to be Challenging in terms of Cost, but not Skill Availability (i.e. PPM score ≥ 3)
Use bollards to restrict vehicles obstructing VRU crossings, footways and cycle ways and to protect VRUs
At interchanges, clear surface markings should be provided to direct transit traffic and highlight crossing points
Restricted parking areas in a Home Zone
Restrict signalised crossings to VRU desire lines on high speed roads
Provide lighting at night in the vicinity of VRU road crossings
Bridge/underpasses should be safe, convenient and accessible to all VRU types, including mobility impaired
Off-road cycle ways should be provided on high speed roads to separate cyclists from the high speed traffic
Grade separation (bridges/underpass) should be provided for VRUs to cross high speed roads as a last resort
There should be no obstructions on footways and cycle ways
Priority should be given to VRU movements at interchanges
Only use pedestrian guardrails on high speed roads to segregate motorised traffic from VRUs
VRU crossings should be incorporated into vertical deflection devices on low speed roads
VRUs should be prevented from accessing motorways/freeways

Table 22: Challenging Measures in terms of Cost but not Skill Availability in India

How Challenging would it be to Implement the Road Safety Audit and Inspection
Recommendations to Roads in India?
As RSA are not standard practice in India, it was deemed that all of the RSA
recommendations would involve some level of challenge for implementation across the
country. The recommendations which were considered to be at least moderately challenging
(i.e. an average PPM score of 3 or more) are shown in Table 23.
SaferBraIn RSA Recommendation

Average
PPM score

Primary consideration should be given to developments where there is substantial VRU usage

3

RSAs to be carried out at: preliminary design, detailed design, completion of construction

3.75

Additional audits should be considered at the (i) planning stage & (ii) 12-36 months after
scheme has been open to the public (monitoring)

3

There should be between two and four people in the team, consisting of one team leader, one
team member and up to four observers. Large teams (i.e. >6) should be avoided

3.5

The team should have the necessary skills, qualifications and experience between them

3.75

RSA checklists should be used at all stages (preferably those developed in SaferBraIn)

3.75

The design team should prepare an audit brief for the audit team

3

The audit team should review earlier RSA reports to check all issues have been addressed

3

The audit team should undertake night visits as well as day visits of the scene

3.5

Table 23: Challenging SaferBraIn RSA Recommendations to Implement in India

In terms of institutional issues (regulation, political commitment), aspects of the RSA
recommendations which were considered highly challenging to regulate were related to the
teams undertaking the audit (team size and skills/qualifications/experience) and the use of
checklists. Carrying out RSAs at specific stages in the design process and team members
were considered to be challenging in terms of obtaining political commitment.
In terms of economic issues (costs, technical skill availability), highly challenging aspects of
the RSA recommendations were considered to be carrying out RSAs at specific stages, team
size and qualifications/skills, using checklists, undertaking the audits from all road user
viewpoints and undertaking night site visits as well as day visits.
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As Road Safety Inspections (RSIs) are also not standard practice in India, it was deemed
that all of the RSI recommendations would involve some level of challenge for
implementation across the country. The recommendations which were considered to be at
least moderately challenging (i.e. an average PPM score of 3 or more) are shown in Table
24.

Periodic RSIs every 2 years on all major roads with a mix of high vehicle and VRU usage

Average
PPM
score
4

SaferBraIn RSI Recommendation

Detailed RSIs every 4 years at locations with VRU facilities (e.g. crossings, cycle lanes)

3.75

Ad-hoc RSIs at locations where there are known VRU safety issues (e.g. high accident rates)

3.75

RSIs should be carried out by vehicle, plus by bicycle & on foot, filming & taking photos

3

All inspections should be carried out both during daylight and night conditions

3

At least one team member must be independent of the road authority
There should be four main stages to a RSI: preparation, on-site inspection, report drafting and
implementation of measures

3.75
3

Table 24: Challenging SaferBraIn RSI Recommendations to Implement in India

In terms of institutional issues (regulation, political commitment), aspects of the RSA
recommendations which were considered highly challenging to regulate or obtain political
support (i.e. a PPM score of 3 or above) were related to (i) the undertaking of the specific
types of RSIs on specific road types (i.e. periodic, detailed ad-hoc) and (ii) ensuring that at
least one member of the RSI team is independent of the local road authority.
In terms of economic issues (costs, skill availability), these same two aspects of the RSI
recommendations were again considered to be highly challenging.

3.2.2.

Brazil

3.2.2.1. Pilot Site Selection
Generally, there were considered to be no issues in sourcing the site for the pilot project in
Sao Paulo, Brazil (Table 25).
What parts of identifying potential suitable sites for the SaferBraIn pilot project
in Sao Paulo, Brazil were easy/difficult?

Score
(1 = easy,
5 = very difficult)

Availability of informative documentation (e.g. projected traffic levels/traffic type,
horizontal/vertical alignments, CAD designs signage details…)
Availability of accident data

1

Availability of project planning data, including site plans

1

Access to sites for visits

1

Availability of precise information concerning implementation timing

1

2

Table 25: Difficulty Scores given for Identifying Suitable Sao Paulo Pilot Sites

Informative material regarding the site, accident data, site plans, site access for visits and
information regarding the implementation timing were all freely available.
In terms of the areas which had the most influence over determining which sites were most
suitable for selecting the site to be the SaferBraIn pilot project, availability of site information,
accident data, timescale of improvements, project focus and relevance of potential
improvements for pedestrians were most relevant for the Sao Paulo site (see Table 26).
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Score
What areas had the most influence over determining which sites were most
(1 = not relevant
suitable for selecting the site to be the SaferBraIn pilot project?
at all; 5 = highly
relevant)
Availability of informative documentation (e.g. timescales, projected traffic levels/type…)
5
Availability of accident data

5

Availability of project planning data, including site plans

1

Access to sites for visits

1

Timescale of improvements

5

Project focus

5

Relevance of potential improvements to pedestrians

5

Relevance of potential improvements to pedal cyclists

1

Clear administrative responsibility

3

Design state

5

Construction state

5

Table 26: Influences on pilot site selection in Sao Paulo

An availability of clear administrative responsibility at the site had some influence over
whether it was selected, but not as strong as these previously stated areas. Availability of
site plans, site access and relevance of potential improvements for cyclists had very little
influence over the potential for a site to be selected as the SaferBraIn pilot site.
3.2.2.2. SaferBraIn D4.2 Recommendations and Guidelines
How Challenging would it be to Implement Surveys/Studies on Roads in Brazil?
Traffic surveys (e.g. counts, speed, flows…) would be the least challenging and would be
easy in terms of all areas (regulation, political commitment, costs and availability of technical
skills) (Table 27).
Institution

Economy

Regulation

Political
Commitment

Costs
(Affordability)

Technical skill
availability

Average
PPM score

Pedestrian/cyclist
surveys
Conflict studies

2

2

3

2

2.25

2

2

3

2

2.25

Traffic count surveys

1

1

1

1

1

Table 27: PPM Scorings for how Challenging Surveys/Studies would be in Brazil

Pedestrian/cyclist surveys and conflict studies should be also be relatively straightforward to
undertake in Brazil, but could be slightly more challenging than traffic surveys, most likely in
terms of costs.
How Challenging would it be to Implement the Safe Road Infrastructure Recommendations
to Roads in Brazil?
-

Overall

Certain road infrastructure measures aimed at improving VRU safety were found to be more
challenging than others to implement in Brazil. The type of measures which were overall
considered to be the least challenging by representatives from the local roads authority in
Sao Paulo (i.e. a PPM score of 2 or under) included those related to methods of VRUs
crossing high speed roads (e.g. underpass/bridge provision, locating VRU crossings at motor
vehicle intersections), measures in areas with low speed limits such as residential and
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shopping areas (e.g. speed warning signs, vertical deflection devices) and provision of
measures at interchanges.
Those measures considered to be the most challenging (i.e. average PPM score of 3 or
above) were ‘provision of footways of minimum 2m on both sides of the road’,
‘pedestrianisation in city centres’, ‘re-routing traffic around pedestrianised areas’, ‘signalised
crossings used by cyclists as well as pedestrians on high speed roads’ and ‘the restriction of
VRU crossings to desire lines on high speed roads’.
-

Societal issues

The measures which would be the most challenging (i.e. PPM score of 3 or above) in terms
of societal issues (e.g. public acceptance, practical implementation into the surrounding
environment) were ‘the restriction signalised crossings to VRU desire lines on high speed
roads’, ‘the use of signalised crossings for cyclists as well as pedestrians on high speed
roads’, ‘pedestrianisation in city centres’ and ‘the re-routing of traffic around pedestrianised
areas’. Speed cameras were also thought to be highly challenging to implement in terms of
public acceptance, but practically it was thought that there should be little challenge in
implementing them into the existing surrounding.
-

Institutional issues

In terms of institutional issues (i.e. regulating their implementation and political commitment),
the measures that would be most challenging (i.e. PPM score of 3 or above) to regulate and
obtain political support were related to footway design (minimum of 2m width, provision of
footways on both sides of the road, avoidance of shared foot and cycle ways). There was
also considered to be some challenges in using bollards on the road edge in terms of
regulating their use, but not in terms of political commitment. Obtaining political support was
also considered to be a potential challenge for the measures outlined in Table 28.
Measures considered to be Challenging for Achieving Political Support, but not in terms of Regulating
their Use (i.e. PPM score ≥ 3)
Restricted parking areas in a Home Zone
Clearly marked on-road cycle facilities, with limited motorised traffic speeds (40mph or less)
There should be no obstructions on footways and cycle ways
On low speed roads, provide road edge cycle ways, separated by kerbs/bollards and be at least 2m wide
Speed cameras to reduce speeds in areas with high VRU usage if other methods do not work
Provide Home Zone concepts in residential areas
Re-route motorised vehicle traffic around pedestrianised central shopping areas
Create pedestrian-only zones in city centre shopping areas
Provide lighting at night in the vicinity of VRU road crossings
Restrict signalised crossings to VRU desire lines on high speed roads
Signalised crossings should be used by cyclists as well as pedestrians on high speed roads

Table 28: Challenging Measures in terms of Political Support but not Regulation in Brazil

-

Economic issues

For economic issues (i.e. affordability and technical skill availability), all measures were
considered not to be a challenge in terms of being able to provide the appropriate technical
skills to implement them. However, there were a number of measures where costs
(affordability) would be a barrier to their successful implementation (i.e. a PPM score of 3 or
above). These are listed in Table 29.

February 2012

Page 28 of 65

LOUGH-CTL-Suncon-FUSP-IMR-A+S

SB-LOUGH-WP4_D4.3_FINAL

Grant Agreement n°233994
Measures considered to be Challenging to Implement in terms of their Cost/Affordability (i.e. PPM
score ≥ 3)
Use signalised VRU crossings in city centre shopping areas and high streets
Restrict parking to designated bays or on side roads in areas with high VRU usage, including at interchanges
There should be no obstructions on footways and cycle ways
On low speed roads, provide road edge cycle ways, separated by kerbs/bollards and be at least 2m wide
Provide lighting at night in the vicinity of VRU road crossings
Use bollards to restrict vehicles obstructing VRU crossings, footways and cycle ways and to protect VRUs
Avoid mixed cycle and footways
Install vertical deflection methods to restrict speeds on roads with low speed limits
Provide Home Zone concepts in residential areas
Speed cameras to reduce speeds in areas with high VRU usage if other methods do not work
Re-route motorised vehicle traffic around pedestrianised central shopping areas
Footways should have a minimum width of 2m
Footways should be provided on both sides of the road
Create pedestrian-only zones in city centre shopping areas

Table 29: Challenging Measures in terms of Cost/Affordability in Brazil

How Challenging would it be to Implement the Road Safety Audit and Inspection
Recommendations to Roads in Brazil?
For each RSA/I recommendation outlined (see Appendix B), the questionnaire respondents
from the Sao Paulo local roads authority considered that, as Road Safety Audits and Road
Safety Inspections are not routine standard practices in Brazil, that all of the
recommendations would be extremely challenging (i.e. a PPM score of 5) for implementation
across Brazil, in terms of societal, institutional and economic issues.

3.3. Questionnaire 3: Interpretation of Pilot Sites RSA Findings
Questionnaire 3 was completed by the local SaferBraIn partners involved in the pilot roads
development. The aim was to interpret the findings/recommendations of the pilot site RSAs
using the 5 point Likert Scale and Problem Probability Matrix (PPM) to determine whether
local roads authorities considered each recommendation highly challenging (5) or of little
challenge (1) to implement in any of the 6 categories: People, Environment, Regulation,
Political Commitment, Costs/ Affordability and Technical Skill Availability. Please refer to
SaferBraIn Deliverable 5.2 for the full RSA process undertaken at each pilot site and to
Appendix C for full details of the RSA problems identified, the corresponding
recommendations for safety improvements and PPM scores for each recommendation.

3.3.1.

India

Of the 13 recommendations for safety improvements provided by the independent auditors at
the Pune pilot site, responses were provided by the local roads authorities to 10 of them.
These, along with the corresponding safety problems, have been previously outlined in Table
8.
The responses to these recommendations and their interpretation into PPM scores using the
Likert Scale are shown in Table 30.
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Skill availability

Economy

Costs

Political
Commitment

Institution
Regulation

Environment

People

Recommendation
(see Table 8)

Society

Grant Agreement n°233994

Local Roads Authorities Responses

PPM Scores (1= Least challenging; 5 =
Most challenging)

1(i)

1

1

2

2

2

1

Recommendation accepted

1(ii)

1

1

1

1

1

1

Recommendation accepted

2

1

1

1

1

1

2

Recommendation accepted

3

1

1

1

1

1

3

Recommendation accepted

4(i)

3

1

3

3

1

2

Recommendation not accepted *

4(ii)

2

2

1

2

2

2

Recommendation not accepted *

5

3

1

2

3

1

2

Recommendation not accepted *

6

2

1

3

3

1

2

Recommendation not accepted *

7

2

2

2

3

2

3

Recommendation accepted after further studies

2

Recommendation accepted once bus route fully
functional

8

2

2

2

2

2

Table 30: PPM Scores & Road Authorities’ Responses to Pune RSA Recommendations
* ‘These recommendations are not accepted because the concept of the BS Chowk (pilot site) is based on shared
space. The signals are not provided intentionally’.

Although some of the recommendations were not accepted by the local roads authority, no
recommendations were considered to be highly challenging (i.e. average PPM score of 3 or
above) to implement. The main reason for not accepting some of the recommendations was
the local authority’s insistence that the design of pilot site location was based on ‘shared
space’ although this concept is far from the ‘shared space’ concept as it is known in
European countries. This will be discussed further in Section 4.
Moderate challenges to implementing the recommendations (i.e. PPM score of 3) were
identified in 5 of the 10 recommendations, including those related to ‘absence of horizontal
tactile signals’, ‘signals and speed plans’, ‘lighting for crossings’, motorcyclists vs pedestrians
in connection with great radius’ and ‘presence of a great attractor’. These were mostly
related to ‘people’ issues (i.e. public acceptance), ‘regulation’ issues (i.e. regulating the
recommended changes), ‘political commitment’ issues and ‘technical skill availability’ issues.

3.3.2.

Brazil

Of the 22 recommendations for safety improvements provided by the independent auditors at
the Sao Paulo site, responses were provided by the local roads authorities to all 22
recommendations. These, along with the corresponding safety problems, have been
previously outlined in Table 9.
The responses to these recommendations and their interpretation into PPM scores using the
Likert Scale are shown in Table 31.
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Skill
availability

Economy

Costs

Political
Commitment

Institution
Regulation

Environment

People

Recommendation
(see Table 9)

Society

Grant Agreement n°233994

Local Roads Authorities Responses

PPM Scores (1= Least challenging; 5 =
Most challenging)

1

1

3

5

5

5

1

It is not clear whether this enhancement will be implemented
as another department is responsible for this modification

2

3

1

1

1

3

1

This will be considered in the designs

3

3

3

4

4

3

1

Acoustic alarms are not standardised. Lowering footpath and
tactile signals will be implemented.

4

1

1

1

1

1

1

A detailed traffic lights plan is being worked on

5(i)

1

2

1

1

3

1

Installation of vertical signals will be implemented

5(ii)

1

1

1

1

3

1

Horizontal signalisation will be improved

5(iii)

1

1

1

1

1

1

This will be solved with vertical signs

6

1

3

1

1

3

2

This will be indicated in the detailed design

7(i)

1

1

1

1

1

1

It has already been included in the detailed design

7(ii)

1

1

1

1

1

1

This is already specified in São Paulo's design standards

7(iii)

1

1

1

1

1

1

The kerbs will not have a sharped edge

7(iv)

1

1

1

1

1

1

It has already been included in the detailed design

8

1

1

1

1

1

1

São Paulo has a standard design for pedestrian crossing

9

1

1

1

1

1

1

It has already been done

10

1

1

1

1

1

1

São Paulo has standard design for pedestrian crossing

11(i)

1

1

1

5

3

1

It has been included in the detailed design

11(ii)

1

3

5

5

1

1

Kerbs instead of flowerbeds will be used

11(iii)

1

3

5

5

3

1

These signs are not used in Brazil, so will not be implemented

12

1

1

1

1

3

1

The metallic manhole cover has been replaced

13(i)

1

1

1

1

1

1

It had been included in the detailed design

13(ii)

1

1

1

1

3

1

It had been included in the detailed design

14

1

1

1

1

1

1

It had been included in the detailed design

Table 31: PPM Scores & Road Authorities’ Responses to Sao Paulo RSA Recommendations

All of the recommendations were accepted, or at least a modification of them, by the local
roads authority, apart from recommendation 11(iii) and in part recommendations 1 and 3.
These were also the three recommendations which were considered to be highly challenging
to implement (i.e. an average score of 3 or above across the 6 categories).
Recommendations 11(i) and 11(ii) (related to the presence of a petrol station at the site) also
had specific categories which were considered to be highly challenging to implement, in
terms of regulation and/or political commitment.
A further 5 recommendations (5(i), 5(ii), 6, 12 and 13(ii)) were considered to have moderate
challenges to their implementation, mainly in terms of costs, but also in terms of their
implementation into the existing environment.
Costs, implementing regulations and political commitment were the areas where the greatest
challenges lay in implementing these recommendations.
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4. Evaluation of Results – Summary of Difficulties Identified
Following on from the questionnaire results, this section aims to evaluate the results by
summarising the actual difficulties that were identified in undertaking the RSAs and pilot site
selections and potential difficulties in using the D4.3 RSA, RSI and SRI recommendations.
Where possible, this was undertaken by interpreting them from ‘scores’ to their actual
implementation in the ‘real world’.
The difficulties identified in the India questionnaire results are first evaluated, followed by the
difficulties identified in the Brazil questionnaire results. The final part of this section
considers the potential for wider application of the recommendations to Emerging Economies
as a whole based on these findings.

4.1. Results in India
4.1.1.

Undertaking RSAs

The main difficulties that were identified when undertaking the RSAs at the Pune pilot site,
including at the pilot site selection stage, are as follows:
-

In terms of the RSA preparation, no documentation and only basic site plans were
available and the audit was only undertaken at final stage of design process;

-

All aspects of the RSA were moderate to very difficult and only basic details were
available or evaluation possible from photographs only;

-

Implementation timing was not easy to obtain when selecting pilot sites. If this is a
general issue in India, this could highlight potential problems when trying to plan
RSAs at the various stages of the design process;

-

The most relevant aspects when selecting the most appropriate pilot site in Pune for
SaferBraIn were the availability of informative documentation, timescale of
improvements and the design/construction state. Interestingly, the relevance of
improvements to pedestrian and cyclists was found to be low importance to the site
selection. This potentially highlights the lack of priority that the needs of pedestrians
and cyclists have in the road improvement process in India;

-

At the SaferBraIn pilot site in Pune, a number of safety improvement
recommendations made by the independent Road Safety Auditors were not accepted
by the local roads authorities. The recommendations were related to the provision of
signals/signage for advising motorists of speed limits and priorities in intersection and
pedestrian crossing signals, along with signage to limit motorcyclist movements
through the junction. These recommendations were rejected because they go against
the ‘concept’ of the pilot site, which is based on ‘shared space’, so signals are not
provided intentionally. This highlights a distinction between definitions of ‘shared
spaces’ in Europe and definitions in India, because although one of the concepts of
shared space is to remove signals and signage, its aim is to reduce motorised traffic
speed and therefore make it a safer environment for VRUs to travel though alongside
motorised vehicles. However, the success of shared space will be determined by the
behaviour of the motorised and non-motorised traffic prior to introducing the shared
space concept. It will also depend on the locations it is introduced. In Europe, the
shared space concept is normally introduced in areas with high VRU usage where
motorised traffic speeds are already relatively low. In terms of improving safety,
shared space will not be successful on higher speed arterial roads where there are
high numbers of all VRU types competing for the same space, unless motorised
traffic speed is reduced. The aim of shared space is to improve safety for VRUs and
allow for free and safe passage without limiting access to motorised vehicles. If this
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is not happening, then other methods of improving safety for VRUs are needed, such
as segregating interaction between VRUs and motorised traffic, by providing
signalised VRU crossings or regulating the motorised traffic flow through the junction.
-

4.1.2.

As reported in the SaferBraIn Deliverable 5.3 (SaferBraIn Consortium, 2012), there
have been major issues with implementation of all of the pilot site RSA
recommendations at the Pune site, which have been a result of a lack of local political
commitment to the recommendations, particularly implementation timing and recent
focus on local elections which has halted progress completely. This is another barrier
to the successful implementation of RSA recommendations which is potentially a
frequent occurrence in India.

D4.2 RSA recommendations

The main challenges to implementing the RSA recommendations outlined in SaferBraIn D4.2
in India are as follows:
-

Most aspects of the RSA recommendations were considered to be challenging to
implement overall;

-

Putting together the correct teams would be challenging to regulate, as would using
set checklists;

-

Carrying out RSAs at specified stages in the road design/development process would
be challenging in terms of obtaining political support for their implementation, as
would having the correct team composition (e.g. skills, experience, members);

-

Cost and technical skill availability would cause difficulties for: successfully
undertaking RSAs at all specified stages of the design process; ensuring the RSA
team contains the appropriate skills, qualifications and experience between them;
using RSA checklists at all stages; and ensuring night visits of the scene are
undertaken in addition to day visits.

4.1.3.

D4.2 RSI Recommendations

The main challenges to implementing the RSI recommendations outlined in SaferBraIn D4.2
in India are as follows:
-

Most areas of the RSI recommendations were considered to be potentially
challenging to implement overall;

-

In particular, carrying out specific RSIs at specific time intervals and ensuring at least
one team member is independent of the road authority were the two
recommendations considered to be potentially very difficult to implement in terms of
regulating, obtaining political support, costs and technical skill availability.

4.1.4.

D4.2 SRI Recommendations

The main challenges to implementing the SRI recommendations outlined in SaferBraIn D4.2
in India are as follows:
-

Undertaking surveys prior to the design process were considered most challenging in
terms of institutional issues. In particular, pedestrian/cyclist surveys were potentially
the most challenging to undertake;

-

The recommendations deemed to be potentially most challenging across all areas for
India implementation were related to low speeds limits; other methods of speed
reduction; VRU crossing layouts; unobstructed, wide footway/cycleways; restricted
VRU access to motorways/freeways; VRU guardrails on high speed roads with
crossing points only at desire lines;
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-

The majority of the highly challenging recommendations were related to institutional
issues (regulation and political commitment equally), followed by cost issues
(affordability). Basically, it appears that it will be difficult to obtain political support for
and regulating the use of measures where priority for VRUs is given and restrictions
are placed on the motor vehicle (e.g. low speed limits, parking restrictions);

-

Technical skill availability was not deemed to be an issue in India apart from if
providing restricted parking areas in residential areas and using speed cameras;

-

Public acceptance of the majority of the measures was considered to be of little
challenge, along with their practical implementation into the environment. However,
there were a few notable exceptions, including restricting VRUs to crossing at certain
points or accessing certain road types and also restricting vehicles speeds through
the use of enforced speed limits or speed camera.

4.2. Results in Brazil
4.2.1.

Undertaking RSAs

The main difficulties that were identified when undertaking the RSAs at the Sao Paulo pilot
site, including at the pilot site selection stage, are as follows:
-

In terms of the RSA preparation, only basic incomplete documentation and basic site
plans were available;

-

All aspects of the RSA were moderate to very difficult and only basic details were
available or evaluation possible from photographs only;

-

The most relevant aspects when selecting the most appropriate pilot site in Sao
Paulo for SaferBraIn were the availability of informative documentation, accident data
availability, timescale of improvements, project focus, the relevance of improvements
to pedestrians and design/construction state.
Interestingly, the relevance of
improvements to cyclists was found to be of low importance to the site selection. This
potentially highlights the lack of priority that the needs of cyclists have in the road
improvement process in Brazil;

-

At the pilot site in Sao Paulo, three safety improvement recommendations made by
the independent Road Safety Auditors were, at least in part, not accepted by the local
roads authorities and were considered difficult to implement. The reasons given for
not implementing the improvements were (i) because another department was
responsible for undertaking the changes being recommended (i.e. the local
authorities had no authority to make the changes) and (ii) because the signs/acoustic
alarms being recommended were not currently used or standardised in Brazil. This
highlights institutional issues (lack of regulation and political support) that need to be
addressed before improvements such as these can be implemented.

4.2.2.

D4.2 RSA and RSI Recommendations

All of the RSA and RSI recommendations would potentially be extremely challenging to
implement in terms of societal, institutional and economic issues as they are currently not
routine standard practice in Brazil.

4.2.3.

D4.2 SRI Recommendations

The main challenges to implementing the SRI recommendations outlined in SaferBraIn D4.2
in Brazil are as follows:
-

Traffic count surveys were considered to be potentially straightforward to undertake in
Brazil. Pedestrian/cyclist surveys and conflict studies were also considered to be
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relatively simple to undertake, but there could be some cost issues in implementing
them;
-

The recommendations deemed to be potentially most challenging across all areas for
Brazil implementation were related to footway provision (width and placement on both
sides of the road), pedestrianisation of city centres and re-routing of traffic, along with
the use/placement of VRU crossings on high speed roads (i.e. joint pedestrian/cyclist
use and restricting to desire lines);

-

Cost/affordability and political support were considered to the biggest issues across
all of the SRI recommendations for implementation in Brazil;

-

However, technical skill availability was not considered to be a potential challenge for
any of the recommendations;

-

Regulating the design of footways and the use of bollards on the roadside were also
considered to be a challenge.

4.3. Comparison of Difficulties in India and Brazil
The evaluation of the questionnaire results has highlighted a number similarities and
differences in the difficulties identified in Brazil and India and the main findings are
highlighted in this section.
•

The pilot site RSAs showed that making site information available to the audit team to
prepare for and undertake RSAs would be a difficulty in both India and Brazil.

•

Pedestrian and cyclists’ safety needs appear not to be a priority in the road scheme
development process. In particular, this is the case for cyclists’ needs in Brazil and
both pedestrian and cyclists’ needs in India. The needs of motorised vehicle users
take precedence and VRU needs only appear to be considered if it is not detrimental
the motorised vehicle user.

•

There are marked differences between the definition of ‘shared space’ in India and
the definition in Europe. While there are these discrepancies in the definitions, the
real safety benefits of shared space to VRUs will be missed.

•

A small number of the RSA safety recommendations were rejected by the Sao Paulo
roads authority because the improvements involved aspects of the road design which
were ‘not standard’ in Brazil or were the responsibility of other departments. Clearer
communications between departments is needed to ensure that new and existing
measures can be introduced more quickly and easily without ‘red tape’ slowing or
halting the process.

•

In Brazil, it was suggested that the RSA and RSI recommendations would be
extremely difficult to implement, whereas in India, most, but not all, areas were
considered to be potentially challenging to implement.

•

Undertaking surveys and conflicts studies were thought to be potentially more
challenging to undertake in India than in Brazil.

•

There were variations in the SRI measures which were considered the most
challenging to implement in India compared with Brazil. For example, in India,
vehicle speed reduction measures were identified as a highly challenging area,
whereas in Brazil, pedestrianisation and traffic re-routing were identified. However,
restricting VRU movements on high speed roads and footway provision were two
problem areas which were identified for both Brazil and India.
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Cost/affordability and political support were two areas which were considered to be
challenging for implementing the SRI guidelines in both Brazil and India, whereas
technical skill availability was not considered an issue in both countries.

This section has summarised the main potential difficulties, and a small number of significant
unchallenging aspects, when considering implementing recommendations for RSAs, RSIs
and SRI design in India and Brazil based on the findings of the SaferBraIn pilot site
evaluations and the recommendations developed in SaferBraIn D4.2. Now that the main
difficulties have been highlighted, it is possible to identify what amendments to the D4.2
recommendations are required and what potential there is to wider implement these
recommendations to Emerging Economies in general. This is discussed in Section 5.
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5. Identification of Amendments to the D4.2 Recommendations
Following on from highlighting the main difficulties identified to successful implementation of
RSA and RSI procedures and SRI design measures, this section lists which of the
recommendations originally developed in SaferBraIn D4.2require amendments or additions
based on the evaluations undertaken using the questionnaire responses.
The amendments relevant to India are first described, followed by those relevant to Brazil.
Each original recommendation is described, followed by the proposed amendment (in italics),
with section 5.1 dealing with those relevant to India and section 5.2 dealing with those
relevant to Brazil.
Only amendments to the RSA and RSI recommendations are provided in this section, as
these areas were specifically looked at as part of the pilot site selection and evaluation. The
SRI design recommendations were only evaluated theoretically in the questionnaires and the
main difficulties identified with implementing the many of the SRI recommendations were
related to high level issues, such as costs, political support, public acceptance and regulating
the usage of specific measures. Therefore, these issues need to be addressed and
investigated further before further evaluations of the SRI recommendations can be made and
potential amendments suggested, but this is beyond the current scope of SaferBraIn.

5.1. Amendments to Recommendations for India
5.1.1.

Road Safety Audit Process

5.1.1.1. Where should a RSA be carried out?
Recommendation: Ideally on all proposed road improvement schemes where there will be
permanent changes to the road infrastructure on either an existing road or a new road
development.
Amendment: This is considered medium challenging in India – a pre-selection of road
improvement schemes where RSA should be carried out could be beneficial, for instance
based on importance of the road improvements scheme (e.g. number of passenger car units;
number of pedestrians and cyclists; number of intersections per km).
Recommendation: As SaferBraIn is aiming to improve safety for VRUs in Emerging
Economies, primary consideration should be given to major redevelopments and new
developments where there is substantial VRU usage and it will greatly benefit VRU safety.
Amendment: This is considered medium challenging in India – These activities need to be
supported by adequate political commitment, technical skills and resources.
5.1.1.2. When should a RSA be carried out?
Recommendation: At the very minimum, Road Safety Audits should be carried out at the
completion of the scheme’s preliminary design, detailed design and construction (before it is
opened to the public).
Amendment: This can be challenging in India – it could be useful to introduce the RSA
gradually, starting from a specific design step in the beginning and then (when the
methodology is consolidated for this design step) extended to others. The best would be to
start from detailed design step.
Recommendation: Audits should ideally also be considered at planning (feasibility) stage
and after the scheme has been opened to the public (12 and 36 months), mainly to monitor
the accident rates since opening and the usage by all road user types.
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Amendment: These aspects are considered medium challenging in India. It is important to
develop training activities to allow experts to become auditors. Activities should be supported
by adequate political commitment, technical skills and resources.
5.1.1.3. Who should the Road Safety Audit team comprise of?
Recommendation: The team should be independent of the design team, their associated
organisation and the project sponsor; consist of between two and four people (not including
observers), including one team leader, at least one team member and up to four observers;
very large teams (> 6) should be avoided to prevent complicating and slowing down the audit
process (e.g. conflicting views); the team should have the necessary skills, qualifications and
experience between them; if undertaking an audit focussed on a specific road user (e.g.
cyclist, pedestrian), one member of the audit team should have specialist experience in this
area.
Amendment: These aspects are considered medium challenging in India. The methodology
itself does not need to be changed but training is necessary.
5.1.1.4. Road Safety Audit checklists
Recommendation: Road Safety Audit checklists should be used at all RSA stages; the
checklists developed in SaferBraIn Deliverable 3.3 (SaferBraIn Consortium, 2011) should be
used for each stage; specific checklists are not required as part of an ‘after opening’
(monitoring) stage audit, but reference to the results of earlier stage audits should be referred
to; if undertaking any additional audits (e.g. Non-Motorised User (NMU) audit), the relevant
checklists that already exist for these audits should be used.
Amendment: All these aspects are considered challenging in India. However, the
methodology does not need to be changed, but training activities are necessary.
5.1.1.5. Undertaking the Road Safety Audit
Recommendation: As part of all stages of the Road Safety Audit process, the design team
should prepare an audit brief for the audit team; the audit team should review earlier RSA
reports; should consider the viewpoint of all road users by walking/cycling/driving through the
scheme; should consider all weather conditions; should undertake night and day visits of the
scene; should invite views from the local police authority and invite to later stage audits;
should produce a written report for all stages of the audit, identifying problems and
recommendations.
Amendment: All these aspects are considered of low or medium challenge in India.
Therefore, the methodology does not need to be changed, but training activities should be
considered.
General amendment for RSAs:
Legislative processes also need to be put in place to ensure RSA practices are implemented
and the resulting recommendations for safety improvements are carried out.

5.1.2.

Road Safety Inspection

5.1.2.1. Types of RSIs
Recommendation: Three types of RSIs should be considered: periodic general RSIs on all
major roads with a mix of high motorised and non-motorised usage; detailed RSIs at
locations with VRU facilities; ad-hoc RSIs at locations where specific VRU safety issues have
been identified through near-misses or recent high accident frequencies.
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Amendment: All these aspects are considered challenging in India. Selecting the roads in
which to make the RSIs is necessary, for instance, based on specific needs of local
administrations and based on accident data (e.g. number of fatal accidents; number of fatal
or seriously injured casualties). Also, focused RSIs (e.g. for VRUs) should be prioritised.
Legislative processes need to be put in place to ensure RSI practices are implemented and
the resulting recommendations for safety improvements are carried out.

5.2. Amendments for Brazil
5.2.1.

Road Safety Audit Process

5.2.1.1. Where should a RSA be carried out?
Recommendation: Ideally on all proposed road improvement schemes where there will be
permanent changes to the road infrastructure on either an existing road or a new road
development.
Amendment: This is considered very challenging in Brazil – a pre-selection of road
improvement schemes where RSA should be carried out could be beneficial, for instance
based on importance of the road improvement scheme.
Recommendation: As SaferBraIn is aiming to improve safety for VRUs in Emerging
Economies, primary consideration should be given to major redevelopments and new
developments where there is substantial VRU usage and it will greatly benefit VRU safety.
Amendment: This is also considered very challenging in Brazil – the main reason, in
general, is due to the fact that the RSA is not a normal procedure in Brazil for road design.
Activities need to be supported by adequate political commitment, technical skills and
resources.
5.2.1.2. When should a RSA be carried out?
Recommendation: At the very minimum, Road Safety Audits should be carried out at the
completion of the scheme’s preliminary design, detailed design and construction (before it is
opened to the public).
Amendment: Also very challenging in Brazil – the RSA procedure should be introduced
gradually, for instance, starting from one type of design (e.g. detailed design) and then, once
the procedure will be consolidated, extended to other designs.
Recommendation: Audits should ideally also be considered at planning (feasibility) stage
and after the scheme has been opened to the public (12 and 36 months), mainly to monitor
the accident rates since opening and the usage by all road user types.
Amendment:
Very challenging in Brazil – similar to in the previous amended
recommendation above, introduce the RSA for these designs once the procedure is
consolidated for others.
5.2.1.3. Who should the Road Safety Audit team comprise of?
Recommendation: The team should be independent of the design team, their associated
organisation and the project sponsor; consist of between two and four people (not including
observers), including one team leader, at least one team member and up to four observers;
very large teams (> 6) should be avoided to prevent complicating and slowing down the audit
process (e.g. conflicting views); the team should have the necessary skills, qualifications and
experience between them; if undertaking an audit focussed on a specific road user (e.g.
cyclist, pedestrian), one member of the audit team should have specialist experience in this
area.
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Amendment: Despite the fact that RSA and its procedures are considered very challenging
in Brazil, the methodology for executing it should not be changed. There is instead a strong
need for training experts and new auditors in Brazil and for increasing awareness about this
methodology among the decision makers and stakeholders.
5.2.1.4. Road Safety Audit checklists
Recommendation: Road Safety Audit checklists should be used at all RSA stages; the
checklists developed in SaferBraIn D3.3 should be used for each stage; specific checklists
are not required as part of an ‘after opening’ (monitoring) stage audit, but reference to the
results of earlier stage audits should be referred to; if undertaking any additional audits (e.g.
NMU audit), the relevant checklists that already exist for these audits should be used.
Amendment: The methodology for executing RSAs should not be changed, but specific
training for using the checklists is required.

5.2.2.

Road Safety Inspection

General amendment to RSI recommendations: Similar to RSA, RSI is also considered
very challenging in Brazil. Again, it is due to the fact that it is not a normal procedure in
Brazil. It is thus necessary to gradually introduce the RSI, for example, by executing it for the
most important roads and / or for those with higher number of accidents. Training of
inspectors should also be planned in order to create technical competencies. The political
commitment to RSIs (as well as RSAs) is a major issue in Brazil and should be faced through
actions which increase the awareness of the benefits of these methodologies. Finally,
adequate financial resources have to be foreseen in order to support the execution of RSAs
and RSIs at a large scale.

5.3. Potential for Wider Implementation to Emerging Economies in General
Sections 4 and 5 have shown that, as well as there being some similarities, there are also
many differences between the challenges faced with implementing the SaferBraIn D4.2
guidelines in India and Brazil. Therefore, it would be very difficult to implement one standard
set of recommendations across all Emerging Economies as a whole. In addition, as the
results in this supplementary study were based on only a limited number of questionnaire
responses, this does limit the evaluation of the generalisability of the results. However,
taking these limited results from India and Brazil as examples, each Emerging Economy
appears to be very diverse in their specific issues.
Also, in terms of Emerging Economies, India and Brazil are now considered to be at the high
end of the income bracket compared to many other Emerging Economies. Therefore, the
issues and challenges encountered in this study in implementing the recommendations (e.g.
RSA procedures) in India and Brazil could undoubtedly be amplified in many other countries
at the lower income end. Although this is beyond the scope of the SaferBraIn study, it is an
important consideration for future studies in this area.
In order to modify guidelines or recommendations developed for India and Brazil (or even
just Pune and Sao Paulo, as these areas undoubtedly have many different issues to other
areas in the same country) in this project for use in other Emerging Economies or even in
other parts of India or Brazil, a similar questionnaire exercise would need to be undertaken in
the first instance. Ideally, the Transferability Audit methodology developed in SaferBraIn
D2.2 would be a useful tool to help evaluate the implementation of specific measures, as has
been carried out in this project for India and Brazil.
While the recommendations reported in SaferBraIn D4.2 can be considered potentially valid
for all Emerging Economies, the amended recommendations reported in this section are
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specific for India and Brazil as they are based on the evaluation of the pilot sites undertaken
in these countries.
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6. Summary, Conclusions and Future Considerations
This report has outlined the further evaluation undertaken of the recommendations for Safe
Road Infrastructure Design and Road Safety Audit and Inspection which were originally
developed in SaferBraIn D4.2. This was mainly undertaken by the development and
distribution of questionnaires to appropriate candidates who were involved in the selection
and evaluation (i.e. Road Safety Audit) of the pilot sites in Pune, India and Sao Paulo, Brazil.
This included members of the local roads authorities, an independent Road Safety Audit
team who undertook RSAs at both sites, and SaferBraIn partners local to the pilot site who
were involved in their selection.

6.1. Summary
A number of major challenges were identified in the questionnaire responses received.
Difficulties in obtaining site documentation and detailed site plans for RSAs, implementation
of the D4.2 RSA and RSI recommendations, footway provision and restricting VRU
movements on high speed roads were all areas which were considered highly challenging to
implement in both India and Brazil.
Differences between the findings from India and Brazil were also found. For example, the
needs of both cyclists and pedestrians were found to be a low priority in India, whereas it
was mainly the needs of cyclists in Brazil. In India, introducing vehicle speed reduction
measures would be a highly challenging area, whereas in Brazil, introducing pedestrianised
areas and traffic re-routing around the pedestrianised areas were identified as measures that
would be challenging to implement.
Cost/affordability and political support were both considered to be challenging for
implementing the SRI guidelines in both Brazil and India, whereas technical skill availability
was not considered to be a major issue in both countries.
In terms of amending the original D4.2 recommendations, training was highlighted in a
number of the amended RSA guidelines for India and Brazil, along with the gradual
introduction of the RSA procedures rather than all at once, so that familiarity can be obtained
for each stage/part of the RSA at a time and it is not as overwhelming for roads authorities to
implement so that acceptance is more likely.

6.2. Conclusions
From the main findings in this supplementary study, a number of conclusions can be made.
•

The differences between implementation difficulties in India and Brazil found in this
study can be supported by additional differences found in earlier work undertaken in
SaferBraIn (see SaferBraIn D1.1 – SaferBraIn Consortium, 2010). For example, in
D1.1, it was found that although road safety policies exist in India at a national level,
policies and measures are generally implemented in Brazil at a regional (local) level
and very few national policies currently exist. Also, behavioural issues were found to
be dealt with more thoroughly in Brazil than in India (e.g. through educational
activities/programmes or enforcement). These additional differences can help to
support even further the finding that general guidelines and recommendations cannot
be successfully implemented across all Emerging Economies without further
evaluations being undertaken in each specific country.

•

In order for RSA processes to be successful in India and Brazil, background
information regarding the site, including plans, accident data and traffic information,
need to made available to audit teams for them to be able to undertake RSAs
successfully.
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•

As long as pedestrian and cyclists’ safety needs are considered secondary to the
needs of motorised vehicle users, recommendations such as the SaferBraIn RSA and
SRI design recommendations will not provide any benefits to VRU safety in India and
Brazil.

•

It would be difficult to apply these recommendations to Emerging Economies as a
whole, or even to other parts of India and Brazil, firstly due to the number of
questionnaire responses received which limits the evaluation of the generalisability of
the results, and secondly because India and Brazil are countries which are
developing in terms of their income and infrastructure at a much greater rate than
many other countries classed as Emerging Economies. Therefore, the Transferability
Audit (TA) methodology developed in SaferBraIn D2.2 and utilised in the
questionnaires in this study would need to be used to determine the applicability of
measures to specific countries and it would also need the opinions of those familiar
with local road development to evaluate the potential challenges and difficulties to
implementation.

•

Without local and national political support, there will always be challenges to
implementing new VRU safety measures and methods to the road development
process, such as specific infrastructure measures, RSAs and RSIs. This has been
shown in SaferBraIn in terms of the lack of local political commitment to implement
the RSA recommendations at the pilot site in India before the end of SaferBraIn,
which was also partly a result of local elections which appeared to halt any progress
in road development during this time (see SaferBraIn D5.3 for further details). Issues
such as this need to be addressed before RSA and RSI recommendations are taken
seriously in India.

•

Some safety measures will always be costly to implement unless they can be
implemented at a standardised national level.

•

It will be difficult to implement new safety measures and methods at a national or
regional level unless their implementation is clearly regulated.

•

Until the undertaking of RSA and RSI procedures are regulated in India and Brazil,
recommendations for safety improvement will be ignored or rejected by the roads
authorities in charge if they are deemed to be too difficult to implement or ‘unsuitable’.
Therefore the authorities will feel no responsibility or liability for ignoring the
recommended safety improvements if there are no consequences for avoiding them.

•

If reduced speed limits are not included as part of the shared space concept or
reduced speed limits will not lead to reduced vehicle speeds (i.e. speed limits are
ignored and not enforced), then there are no safety benefits to shared space for
VRUs. Therefore, alternative layouts should be used which segregate the motorised
traffic from the VRU traffic without being detrimental to the movements of the VRUs
(e.g. allows VRUs to cross the road at regular locations/intervals; wide unobstructed
footways and cycle ways…).

•

Although technical skill availability was considered not to be a major challenge in this
study, it is important that, particularly for RSAs and RSIs, training and qualifications
are regulated at a national level to ensure a standard level of RSAs and RSIs are
undertaken nationally.

•

The gradual introduction of RSAs and RSIs procedures is needed to ensure
familiarity and acceptance, with more detailed procedures such as those outlined in
the D4.2 guidelines introduced as familiarity increases.
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6.3. Future Considerations
This study has outlined a supplementary evaluation of the recommendations which were
developed and outlined in SaferBraIn D4.2. There is still much to be done to support the
improvement of safety for vulnerable road users in Emerging Economies, such as in India,
Brazil and beyond, and to help introduce structured guidelines and methods which will help
the local road developers introduce schemes which will benefit pedestrians and cyclists
without being too detrimental to the movement of motorised vehicle users.
One of the main areas which needs to be investigated further before guidelines,
recommendations and methods such as those developed in SaferBraIn can hope to make a
noticeable different to VRU safety in India and Brazil, and that is looking further at top-level
issues such as affordability (costs), achieving political support and introducing regulations. It
is important to investigate in what ways these areas could be less of a challenge to help
ensure the successful implementation of new safety measures and methods.
Further investigation into improving the importance of pedestrian and cyclist safety in India
and Brazil is needed, as it has been shown in the findings that the needs of motorised
vehicle users regularly come first in road design, with the considerations of VRUs being an
afterthought. Without this, VRU safety will continue to be secondary in new road
developments and any new VRU safety measures that are implemented will not be effective.
There is a clear need for further investigation into the discrepancies between the European
definition of ‘shared space’ and the definition used in India to help identify what the actual
safety implications of India’s definition of shared space are and whether the European
definition could ever actually be successful under any circumstances.
It is important to look in more detail at other locations in India and Brazil beyond Pune and
Sao Paulo and indeed even other Emerging Economies to identify just how successful the
recommendations in D4.2 (and the amendments provided in the report) could be if
implemented to these different locations. This could be achieved by using the same
questionnaires and the TA analysis on the D4.2 guidelines when applied to other parts of
Brazil and India and other Emerging Economies.
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